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An Uptodate Wheel Shop 


By 





SYNOPSIS—The general arrangement of the 
shop, machines and motors, hoisting devices and 
yards of a new railroad wheel shop that handles 
2,500 pairs of wheels a month. The operations 
of tire-boring, turning journals and facing hubs, 
tire-turning and wheel boring are shown in detail. 





The new wheel shop of the Minneapolis, St. Paul & 
Sault Ste. Marie Railway Co. at Shoreham, Minneapolis, 
Minn., contains many features of interest both in con- 
nection with the arrangement of the equipment as a whole 
and in the character and operation of certain special ap- 
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when ready for shipment are loaded on cars on this de- 
pressed spur. 

The handling of this material to and from cars is 
greatly facilitated by a 5-ton gantry crane adapted to 
travel the full length of the building over the storage 
tracks and depressed siding. The crane’s bridge extends 


from the runway along the northern wall of the shop to a 
point directly over the shipping track, so that axles and 
wheels may be picked up bodily and loaded or unloaded 
conveniently. 

At the outer end of the gantry will be noticed a special 
sling, in which are shown suspended two pairs of wheels 
and axles. This sling is so constructed that it may at 
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FIG. 1. SHOREHAM WHEEL SHOP OF 
paratus. A detailed account of this department is well 
worthy of presentation in these columns. 

Two general views of the exterior of the shop are given 
in Figs. 1 and 2. Both of these illustrations are of im- 
portance, as they bring out, in addition to the general ap- 
pearance of the shop, certain -special features that go 
far toward making the operation of the department effec- 
tive and economical. 

Referring to Fig. 1, it will be seen that there is a 
broad platform extending past the northern face of the 
building, carrying a series of tracks to accommodate a 
large number of wheels. Alongside this platform there 
is a depressed track at such a level below the surface as 
to bring the car bodies at the same height as the plat- 
form tracks. Material to be handled in the shops is 
brought from the road onto this depressed spur track, 
whence it is transferred to the series of storage tracks 
along the side of the shop. Similarly, car wheels and 
axles that have been overhauled in the shops, and new 
wheels and axles, are transferred from the building and 
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one time handle four axles with their wheels, holding 
them in exactly the same relative position that they 
will occupy when dropped onto the platform of the car. 
At the time this photograph was taken there happened 
to be only two sets of wheels and axles suspended from 
the hooks; but the open end of the sling, which ordi- 
narily picks up four such units at once, will be clearly 
seen and its purpose will be understood from the explana- 
tion given. 

The platform just referred to has a total width of 50 
ft. At the south side of the shop there is a similar plat- 
form 40 ft. in width with a depressed spur track along its 
outer edge, where scrapped wheels and axles are handled 
and stored after they have passed through the shop. A 
view along the south and west walls of the building is 
presented in Fig. 2, giving some idea of the amount of 
material handled in the establishment. 

The building itself is 150 ft. long by 60 ft. wide with 
monitor the full length, and with the maximum possible 
amount of wall space devoted to window lights. At each 
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end of the building at the 


is a wide, low swinging 


horizontally at the top and swing freely upward to allow 


being clearly shown in ‘These doors are pivoted 





bottom of the north wall there 
door, the one at the eastern corner 


















FIG. 2. ANOTHER VIEW OF 


INTERIOR 
rolled directly in and out of the 
shop without the necessity of having large doors of the 
the 
The doors are of light but substantial construction, with 


wheels and axles to b 


usual tvpe swung open to permit passage of work. 


bodies of wood, sheathed on both sides with sheet metal 


and faced with weather strip, so that the instant a pair 


of wheels is rolled through the door swings shut, thus 





THE 











MACHINIST Vol. 46, No. 1 
providing entirely satisfactory protection against severe 
weather conditions. 

The interior features of construction, the arrangement 
of machinery and the location of tracks, cranes and trol- 














WHEEL SHOP AND ITS YARD 
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levs are t, the latter 
the positions of all tools and 


This floor 


all clearly illustrated by Figs. 3 and 
being a floor plan on which 


handling equipment are accurately indicated. 


plan also shows the location and proportions of the two 
swinging doors previously referred to. 
[t will be seen upon studying this plan that the ma- 


all driven by individual motors, and that each 


hes are 
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machine is served by a jib crane or by a trolley that oper- 
ates along a rail extending the full length of the shop ata 
distance of 15 ft. from the south wall. The plan view 


further illustrates the two cross-tracks on which materia! 
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journals and the 
and out are two operations performed 
This machine has four tool slides, 


taken simultaneous 
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FIG. 4 PLAN OF WHEEL SHOP, SHOWING 


is rolled in and out of the shop, and the longitudinal 
tracks near the north side where wheels and axles are 
passed along as desired, as indicated in Fig. 3. 

The wheels as rolled into the shop pass directly to the 
dismounting press for removal from their axles. This 
press is located in the southeast corner of the building 
directly opposite the cross-track shown to the left in Fig. 
}, and it has so many unique features of construction that 
a special description of its operation and of the method 
of dismounting wheels, and passing wheels and axles out 
of the shop, will be given in another article. A few of 
the other machines of interest, with work in operation, 
are illustrated in Figs. 5 to & inclusive. 
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These views are of value. illustrating as 
methods of holding the work in the machines, the ap- 
plication of the tools to the cuts. and the heavy rates of 


feed made possible by the use of suitable machinery, act 


quate holding cl ces and propel Types of tools. In 
certain of these illustrations the heavy cuts and coarse 
feeds rr ele l | reli ited by he too! na - 1 


surface of the wo 

Fig. > represe t! orine oO il tt trie het 
two-head ve" here tly S VTippedl se 
and held against possibility o hatter by clamping jaws 
that seize the tire ts tread and draw it down rigid 
upon its seats by means of hooked clamps swinging o 
and acting upon the upper face of the flange. In boring 
out these steel tires the work is rotated at a peripheral 


speed of 18 ft. per min.. and the tool is operated under a 


1G” 


*-in. cut with in. feed. 





Kach tool slide has independent feed, and 
t is thus possible to tools independently or 
across hubs and over journals. 

of the machine is suspended a convenient 
wheels for placing in the 
form of a double hoo \-frame with 


widely spaced to 


spring connection enables the ‘swung under tl 


lathe to take 
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holders. 
facing of the 


On an average seventy tires are turned to one 
tool. Mushet steel is principally used for 


axle turning. 
The final picture in this article, Fig. 8, illustrates the 
boring of car wheels and shows alongside the machines the 
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time that this new wheel shop with a small number of 
workmen can regularly handle in the course of a month 
about 2,5 







2,500 pairs of wheels and axles, these including 
several hundred steel-tired wheels, and in addition to the 
machine work necessary, take care of the unloading and 





















TIRES ON A TWO-HEAD FIG. 


‘AL MILL 


BORING STEEL 
VERTI 


6. 


TURNING JOURNALS AND FACING HUBS WITH 


FOUR SIMULTANEOUS CUTS 










FIG. 7 


TIRE-TURNING EQUIPMENT 














FIG. 8 BORING CAR WHEELS 
" class t hy nspection of new 
ip i i n f work and 
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Ball Bearing Assembling and Inspection 
Methods 


EDITORIAI 





described 


SYNOPSIS The and 
here give a qood idea of the care used in the mak- 
Feu 


and all the 


IPTHOUS HAUS 
/ {ag 


ing of lhese hearings. machine parts are as 


accurately made. frp Shing sleps are 


Precision IPOCOSSOS 
ji / . 





ln a previous article some of the principal machining 


methods On Iless Brieht hall bearn rs were described. In 


brief outline will be wiven of some of the as- 


this one a 

















METHODS USED IN POLISHING RINGS 


Method of 
lathe 


FIGS. 1 TO 3 


Fig. 1 inner ring Fig. 2 holding outer 


Polishing 


Polishing 
ring Fig. 3 











FIG. 4. CAGE-ASSEMBLING FIG. 5. RIVETING A 
JG CAGE 
sembling and gaging operations. The ereatest care is 


ps to Insure accuracy and 


t| ¢ hall CTOOVeS are nol 


taken throughout the various ste 


] 


durabilitv. After being ground, 

surtace that will not show scratches 
oe 

The 

of each bearing is 


the first, balls 


ished to a mirror-like 


under an ordinary pocket microscope. assembling 
of the balls and outer and inner rac 
divided 
of a uniform size within a tenth of a thousandth are 
so close that the 


- or at least the rings 


into two separate on rations. In 


as- 


sembled into the rings, the fit being 


rings are turned with some difficulty 
will not spin when revolved by hand. Following this, the 
bearings vo to another set of operators who disassemble 
them and polish down the grooves until the balls are a 
hearings spin easily. 


nice easy fit and the 


CORRESPON DENCI 


} 4 


It is not Necessary to describe each step, buc auring the 
process both the inner and outer ring grooves are polished 
with fine emery cloth, the inner rine heing held as shown 


In Fig. 1 and rotated while the workman presses the cloth 
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outer 

















GAGES INSPECTING RINGS 


FOR 
used on inner rings. Fig. 7 ring 
inspector's gage 




















AND $8 FORMS OF INSPECTION GAGES 


FIGS. 8 


rooves Fig. 9 


not-2£0 gxages 


thrust bearing g Types of 


vo and 


bis S Gave for 


eroove with a rounded stick or with his fingers. 
Fie. 2. 


like the one 


into the 


Outer rings are held as shown in For some of thi 


work special double-end lathes, shown i} 


Fie. 3. are used. 
After the hearings have been prope fitted, the cage- 
The first operation on this wor 


are put in and riveted. 
ix to 
with a hammer and hollow punch, while the rivet head 
in Fig. 4. The rivet- 
wn properly headed in a Townsend riveter, as show) 


put in the two parts of the « age and “tack” the rivet- 
rest on the supports of the jig show) 
are tl 
In Fig. 5. 

are 


Numerous gages used at every step through tl 


rocess of Every part of a bearing 


shop ] manufacture. 
is inspected after each operation, the inspectors havin: 
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ne set of gages and the machine operators another. One 
if the shop gages used in centering the groove in inner 
ings is shown in Fig. 6. Others used by inspectors on 
Fig. 7. <A gage used while 
vrinding the groove in a thrust bearing is shown in Fig. 8. 


uter rings are shown in 




















FIGS. 10 AND 11. INDICATOR 


10—Stand for an indicator. Fig. 11 
for double bearing rings 


STANDS 


Indicator stand 














FIG. 12. GAGES FOR BORE OF INNER RINGS 











AND TRUTH 


TESTING BALLS FOR SIZE 


se make use of a hardened steel disk with a knife- 
Fig. 9 are shown the types of go and not-go gages 
for ring diameters in the inspection room. 

large dial indicators used both 
op and for inspectors’ gages. These are mounted 


number of are 
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on special stands. One so mounted for use in testing 
the thickness of outer rings is shown in Fig. 10. The 
ring is simply placed against the stops and rotated under 
the indicator, which instantly shows whether the ring is 
ground the same thickness all around or not. Another 
indicatet mounted for gaging the grooves in double bear- 
Ing rings is shown in Fig. 11. In this case the stops are 
fitted with knife-edge disks against which the ground 
outer diameter of the ring contacts. 

The gages shown in Fig. 12 are to test the truth of the 
hore ground in inner rings. The one at the left shows a 
gage empty and that at the right one with work in place. 
The point of the indicator rests on a contact lever, so 
that as the ring is turned the variation is read from the 
dial. Numerous other examples might be shown of the 
gages used, but these represent the principal types and 
are suflicient to give a good idea of the care and accuracy 
used in the work. 

All the care in the world applied to the bearings 
would amount to very little if the balls were of various 


























FIGS. 14 AND 15. TESTING AND THE FINISHED BEARINGS 
Fig. 14—Crushing test on balls. Fig. 15—Some of the finished 
bearings 
sizes in the same bearing. To obviate this, each ball 


Fig. 
each lot being of uniform size within a tenth of a thou- 
sandth. Each ball is also tested for spherical accuracy 
hy revolving it between the points, as shown, <A light 
oil is used in the pan at the right of the operator, into 
which the balls are first dumped, This oil prevents rust 


and also helps in the testing process. 


used is tested as shown in 13, and sorted into lots, 


In order to be as sure as possible of the quality of the 
halls taken lot 
received and crushed in a Riehle testing machine, as shown 
in Fig. 14. 


erful microscope for surface finish. 


used, a certain number are from each 


Others are carefully examined under a pow- 
Assembled bearings 
from each lot are also taken at random and run to de- 
struction, or for a certain predetermined time, in specia: 
testing machines. 

A few finished bearings of different types and _ sizes 


are shown in Fig. 15. 
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The Kind of Work for a Trade- 
School Shop 
By Errors 


as to what 
trade 


The re te ly two w cle ly ar’ ing ideas 


hould be attempted nm the mi 


(ne 


appear 
whine shops of 


<chools, camp wol kl treat everv job from the 


standpoint o the 
limite cl 


rather elementary backwoods jobbing 
complement ‘I 


a highly 


shop with only the most ma- 
chinery and tools: the other would 
plant with 


make it 
manufacturing 
of the 


organized every 
apprentices productive of the 


making the work 


vreatest marketable value. 


] 


To my mind both are partly right and neither wholly 
ar), If the aim of the school is to turn out a few highly 
killed men to fill a local want, then of course it is 
local that may require the 


and the 


wecessaryv To study the shops 


-CTVICeS of the vraduates: school shop will re- 
oot the organization ol the shops that it supplies, It 


loes not seem as if this could be entirely justified in a 


<tate aided school. \ny one state will have manutactur- 


ine establishments ranging from the crudest develop- 
ment, as typified by the wayside blacksmith shop, to the 
most modern factory with fine subdivision of operations 
and jigs that cannot be used except in the way for which 
they were intended. The school that accepts state money, 


it would seem, should train boys so that, according to 


their temperaments, the ay fit into either kind of shop 
or any of the intermediate stages of development. It is 
this that 
sirable for a school to have a large range of 


and a wide 


very univezsality of the demand makes it de- 


work from 


which to select range of methods for doing 
it. The fact that 


district does not justify it in 


a school is situated in a machine-tool 
limiting its work to the 


huildine of speed lathes, nor does the fact that it is in a 


textile center justify its limitation to looms or other 
textile machinery, 
Wouar vie Pusnic Pays For 
The public pays for two things that should be har- 


monized: First, the training of its boys in the arts for 


which thev are fitted, regardless of the demand or lack 
of demand for the practice of those arts in the tow) 
in which the school happens to be situated: second, the 
training of such of these boys as may be fitted, for the 


] 


industries that are included in. the community taxed 


for the support of the school. These two funetions are 


somewhat antagonistic and can only be harmonized by 

a compromise in which the bov’s interests and those 

of his future emplover must be eiven equal weight. 
The IpEAL Sciroo) 

The ideal school, where every boy would have an 


opportunity to learn whatever would fit him for what 
he ought to do for a life work and where every employe 
would he supplied with the kind of he Ip that he required, 
realized. At the 


a trade school they are not mobile, 


cannot of course ever ly 
ought to be 


iis coll ve boys are. 


age when boys 
attending 


They must be kept near home and 
limitations that 


one by 


mother. Consequently, there are 
may not be for their 
Then, too, the employer may not be broad-minded and 


many 


best interests, taken one. 


far-seeing enough to be willing to wait for the graduate 


fo secure an all-around training. He may want him 


facility for 
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half trained, but kick because he finds him enly hall 
trained. 

It is very easy for an emplover to define in terms of 


his present and apparent necessities the requirements 
for a trade-school graduate, without realizing that what 
he wants is a man trained to think for himself and yet 
willing to play the game in good teamwork with the 
rest of the shop. That can only come s'owly but it is 
entirely independent of the trade that the boy is learning 


and of the 


way in which his shopwork is being pre- 
sented. 
PRESENTING Work IN Two Ways 
If a reasonable amount of time, say four years, can 


then there is time, at least in the machinists’ 
trade, to present the work in both of the ways suggested 
Then it 
way of approaching the job and 
of tools, 


at the 


be had. 
above. is easiest to reverse the pedagogue’s 
vive the bov the best 
jigs and other facilities for turning out work 
Start 


methods and principles for the last. 


and save the more purely machine-shop 
The first interest that the average boy has in mechan- 
around. Set him 
to work chipping and filing for more than a short period 
and he tires of the that represents to 
him a form of inactivity that does not appeal. He works, 
but he That is where 
the woodworking trades and electrical work have their 
drawing power. 


something go 


ical things is to see 


trade, because 


does not see results fast enough. 


The woodworker makes a great show- 
ing; he cuts a board off long before the machinist gets 
The electrician fastens 
up a switch and runs a line of wire almost as quickly, 


a bar of steel clamped in the saw. 


while the machinist may fuss around all day seraping a 
surface plate and have little to show at night. 

Very few have mechanical patience when they are 14 
or 15 years old. The easiest and most logical way to 
secure work for this phase of training is to manufactur 
parts of machinery for manufacturers. In this way 
there can be secured the kind of work for which the pupil 
is ready at that time. No machine that can be manu- 
factured as a whole in a trade school will give the bal 
anced training that is needed. There will be too much 
lathe work and too little grinding, or too much plane? 
work and not enough drilling. If parts of machines ot! 
standard manufacture are made, they can be obtained 
from many different concerns and may represent man 
different kinds of finished product. They can be readil 
obtained. and sood prices will he paid by any large sho 
that is up to date enough to manufacture small parts an 


A small sho 


cannot always furnish such work, because it must 


store them against the time of assembling. 


able to depend on a time of delivery, which is somethin 


that a trade school should not attempt. 


TREATMENT OF THE MANUFACTURER 


In justice to the manufacturer he should not be ask: 
to furnish anything except blueprints. If he furnis! 
materials, there will be the difficulty about replaci 
spoiled parts; and if he furnishes tools and jigs. 


will be without them longer than seems reasonable. 


trade school that does its whole duty by its pup 
must do many things that no manufacturer would to! 
his shop, for the reason that the trade school 
mnaking an entirely different product. 


ate in 
The manufact” 
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machinery or some other material product at 
much a ton, which depreciates from the moment it is 
ld. while the trade school is making men with no limit 
their ultimate value provided of course they have 


making 


ilitv and receive the proper training. 


TEACHING vs. EXpLoIrine THE Boy 
If the trade school keeps a boy on a job after it is 
ure that he can do it “habitually well,” it is exploiting 
im. A manufacturer cannot possibly make a profit on a 
an or a boy except by keeping him beyond that point. 
\eain, a trade school must look out that each pupil is 
civen a job that will require all the mental ability that 
has and that will lead him along beyond where the 
:t job left him. A manufacturer can always afford to 
a man a job well within his proved ability. That 
< also the way the manufacturer makes money. It may 
erefore be accepted that it is unlikely that a trade 
-«-hool that shows a profit is doing its best to train the 

hovs intrusted to it. 

But to return to the manufacture of small parts: If 
he school ought not to borrow the manufacturer’s equip- 
ent and vet must have the proper facilities for rapid 
roduction, it must necessarily make them itself, which 
to the article on page 842, Vol. 45, of the 
tmerican Machinist, describing certain fixtures designed 
the state trade-education shops at Bridgeport, Conn. 
These fixtures evidently are made by advanced pupils 
o have made the drawings and possibly think they have 
l<o done the designing. The fixtures are built on the 
conventional lines, which are the only safe ones for a 
trade school to follow. At the risk of being criticized I 
venture the suggestion that machine design, or jig and 
ture design, has no place in a trade school, if the word 
design is to be given its strict meaning. No one should 
ttempt machine design without a broader acquaintance 
th the principles and art of machine manufacture than 
n possibly be acquired or understood by any boy of 
ade-school age. It is all-sufficient glory if such a school 
in command the services of instructors who are able in- 


hrings us 


livently to interpret the designs in common use, so that 
advanced students can do the construction work. 


OxeE Purpose Is To Form Hapits 


By the aid of these fixtures and strict discipline in 
instructions, preferably written, almost any 
» of bovs can be made sufficiently productive so that 
‘ will find some interest in the work. At this stage, 
it is much easier for them to carry through 
lots. Our friends from the technical 
ols will abhor the idea of having lots of over half a 
pieces, but it should mind that the 
ose of the trade school must be to form habits as well 
o develop reasoning power and initiative. At the 
when boys can attend these schools they can be 
but their initiative is likely to run in wrong di- 

ns unless kept pretty well in check. 


owmne 


cood-sized 


be borne in 


+ 


VaryING ABILITY OF THE Boys 
Chis strictly manufacturing method of instruction may 
urse be all that some of the pupils can rise to, 
t of every class there will be found some who can 
to work in the simon-pure machine-shop fashion, 
¢ little to do with except their native mechanical 
Such boys should be given the best of oppor- 


+ 
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tunity to build machines of simple design. all the way 
through from the castings to the running machine—and 
that without jigs or fixtures of any kind. For their bene- 
fii some general jobbing work that can be allowed to take 
its time in the shop should be provided. Boys who can 
do this kind of work will not, however, be allowed to re- 
main 


long as machinists. If they develop executive 


ability, they will become foremen: if they have a knack 
of originating new combinations of standard designs, they 
may become draftsmen and be called designers: and if 
they have a faculty of planning work for others, they 
may find places in so-called efficiency departments. 
These are the few boys who in the old days served 
apprenticeships and became machinists. The others make 
up the higher grade of machine operators, only it seems 
impossible that they will not have a better realization 
of the relation of their product to the finished machine, 
and a clearer idea of their relations to society, than the 
men who merely go into a shop and pick up a portion of 
a trade. 
KS 
Taper Turning Attachment for 
Screw Machines 
By 


MARK GLUCKMAN 


The 


tapers in the screw machine. 


for cutting 
It has been in use for a 
long time in our shop, successfully. We use it mainly for 
tapering long rods, but pieces of irregular outline can 


illustration shows an efficient device 
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TAPER TURNING ATTACHMENT 

be turned by substituting a curved guide A in place of 
a tapered one. The bracket holding the guide is bolted 
to the headstock in a manner depending upon the design 
of the latter. The guide is hinged so that it can be 
lifted out of the way to make room for the cross-slide 
when needed. The cross-slide is held in contact with the 
shaped guide by means of the heavy spring, which bears 
against the side of the bracket, as shown. 
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Setting a Core Without a Print 


By Donatp A. HAMpson 


the members of that great 
foundry- 


Hearty coéperation among 


mechanical designer, maker, 
can only result in a better product 


But 


quartet pattern 


man and machinist 


at a lower cost and in harmony all along the line. 
as frequently happens, the foundryman is an outsider 


that is, the plant contracts for its castings—and there 





arises at once a loss from not having the foundry View- 
point exert its own particular influence and its own 
short-cuts on design and machine work. 

The grate casting lustrated will serve as a_ typical 
eNan role ola KInK well KhOW To Te narvinen ut little 
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THE PATTERN, CORE BOX, CORE AND CASTING 
known to designers and machinists unless thev have had 
foundry experience or are in a position to discuss such 
a problem with a man of that trade. On each end of 
this easting is an arm with a hub near the end for the 
shaker bar. If it were not for this hub, the pattern 
would draw very nicely: but with it many designers and 
pattern makers would make a rather elaborate core ex 


tending the full height ol the vrate, 


The foundryman’s short-cut is to make a smail outside 


core that fits over the end of the arm and has a_ hole 
in it the size of the required hub. This core is set in 
place around the arm when the pattern is put in the 
flask, and the sand is rammed up around them both. 
When the pattern is drawn, the core stays in the sand, 
where it remains to form both the hub and the end of 


the arm. It will be noticed that there is no core print 


on the pattern. 


The core box and the core in place are shown in the 


drawings. The same kink can be used on any number 
of similar constructions. As illustrating the advantage 
of codperation with the foundry, the matter of casting 
these grates presented itself when the pattern was nearly 
finished, Instead of vole ahead and putting in core 


would necessitate an extensive core-making 


120 pieces in the lot), the pattern maker 
l 


that 
job (there were 


prints 


asked the foreman if le 


stepped into the foundry an 


knew of a simpler way. The answer saved several dollars 


both in the foundry and the pattern shop. This same 


kink would have saved a job shop five dollars when two 


rocker arms of peculiar shape were wanted: however, a 


le up. 


simple pattern and an elaborate core box were mai 
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The Use of Snap and Ring Gages 
By F. I. 


existing 


» ° ry 
BOGART 


from there is a_ wide 
divergence ot opinion on the relative merits of snap and 


Many shops us 


Judeing practice, 


ring for measuring diameters. 


gages 
ring gages wherever they can be got on the work, while 
others have discontinued their use entirely, claiming they 
have no place in modern manufacturing. The advantages 
of the ring gages are that thev are cheap to make, easy 
and are generally preferred by class of 


to use, ever\ 


help required to use them. The disadvantages are that 


they cannot be used exclusively, as the diameters of 


shoulders of longe1 


shell, for 


surfaces between 
the 
measured with them: moreover, they 


hetween 


turned 


eTooves or 


(liameter such as band SPrToOOVe On a 


eXampi cannot be 


are inconyenient on parts turned or ground 


centers. Other disadvantages are that two are required 
lor each tolerance, and they do not detect eccentricity, 
allowing the operater to turn a part undersize at one or 
more points, thinking he is still oversize because his 


ring will not go on. 

Much of 
io the fact that when they first came into use they wer 
rac altogethet too frail, and the average operator would 


the prejudice against snap gages is owing 


bend them out of shape and size after a few hours’ use. 
This disadvantage has been overcome by the substitution 


of very substantial forgings for the yoke pieces, strong 
enough to insure them against springing to any appre- 


With this objection 
ring gag 


ciable degree, even with rough usage. 
overcome, little favor of the 
except that the operators like to use them. 

The 


to he the 


very remains in 


writer recently visited a shop where it seemed 


practice to ring for all roughing 
and maximum and limit 
vages for finishing. The roughing gages were all mac 
of gray iron cast with a projecting rim around the out 
protecting th 
The- 


vages did not cost much to make and mainta 


use 


gages 


dimensions, minimum snap 


edge, making them easy to handle and 


finished portion from damage in evervday use. 


cast-1ron 


Crane Operation Facilitated by 
Reflecting Mirror 


By WiILtiamM LAILErR 


In connection with the operation of several lai 
traveling cranes in our shops, it was noticed that wl 
ever any lifting was to be done near the end of 
crane where the driver’s cage was located, it was nec 
sary for the operator to lean far out over the wind 


in order to obtain a view 


This 


the possibility of the driver losing his balance and fal 


opening in the crane box 


what was going on below. Was unsafe, owing 


out: and while in this position the driver was at a « 
advantage in operating the control levers. 
To overcome this situation we procured several la 


reflecting mirrors, somewhat on the order of the min 


used on automobiles for viewine the road behind. 
attached them by means of substantial brackets to 
outside of the crane cars so that the image on the 
directly below the crane car would be projected to 


The 


stalling this simple device was exceedingly small, 


cost of 


driver while in his normal position. 


its advantages are obviously worth while. 
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By Joun EK. SwWeer 
weaker; but many engineers are advocating and others 
\} NOPSIS This fifth installment lakes “up have adopted a shorter tooth. Fic. 100, than that which 
earing, belting and pulleys with the sureness of has been in use. for vears, which is stronger. Other ways 
Inalysis and clearivess of explanation lhal were so to get streneth are to use a coarser pitch where the 





der was not counterbored to prevent the piston 
ne shoulder at the end as it wears. Whil 
ticable to undereut a vear tooth. the single- 
ntovraph does this to a certain extent. The gear 
= well when new, but for a long time; and 
of this kind, when half worn out, will show 
is Worn into an assumed correct form, Fig. 99. 
= fact the false conclusion is often reached that 

( =O) raat originally, 


+] 
ile 


Cr Oo jection to 


~ 


epicycloidal form is that it 


to maintain a fixed distance between the shaft 
This is not only difficult to do but much more 
ith that form of tooth than with the single 


Is 


it 


objection to the undercut tooth is tha 








saracteristhic of Professor Nieel. Afler dise MSSUNG driving is always in one direction. or light in running 
in gear teeth this bit of wisdom is written, backward, to give the back of the tooth a different form 
wachine that has to be corrected for wear ts by cutting away the point and filling in at the root, 
tus foo much out before correction is made.” Fie. 101 a practice followed by some crane builders. 
Any number of forms of teeth will run well when new. 
| ie case of tooth gearing, the tooth that is theo- — provided there are not too few teeth in the pinion, i 
eorrect, or at lowst supposed To be the double- the teeth are accurately spaced and the gears rounds: vet 
iceveloidal form, Fig. 97—is not the best in practice none will run well if either of these two conditions is not 
or gears that have nethinge to do but run nicely. conimplied with. 
| reason is that a gear should not only be good when Theoretically the face of the tooth at the pitch line 
it the best compromise between a new one and one — should be radial, to prevent all tendency to thrust the 
| ; \ x 
\ \ \ 
at i j < <% \ a 
| } << ee Nv 
14 ' i 
J \ ' | 
\ / \ j | 
ots y » J \ / 
97 
98 99 la 100 101 
poh 
f } (< \ 
wal _ 2 
ON Jy / 
J t je = 
fs { Nay 7 
s 4 } 
ae _ ye | ae ' 
 --- & f aaa 4 Re Sty } : e 
| q f Ne 1 \ j . te 
ee Ss & Se ) YE (Y 
\ \t / }* E Ag” ngs - “/\ 
f 4 = << t * 
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102 > 4 A? 
oe. 
104 iOS 
FIGS. 87 TO 106 VARIOUS GEAR FORMS AND THE GENEVA STOP 
to 101 Forms and wear of gear teeth Fig. 102 Tooth of Willis system Fig. 103 Tooth profile formed by circular 
are Fig. 104 \ lantern pinion Fig. 105—The Geneva stop. Fig. 106—Internal gear and pinions 
worn out A tooth cannot wear any at the 9 vears apart: but to be able to make gears interchangeable 
hn wear to a knife-edge at the point, Fig. 98.) and with pinions as small as twelve teeth and not too 
time, from the beginning to the end, an assumed = weak. an angle of 141% dee. to the radial line was 
formed tooth grows worse and worse. No engine adopted by Professor Willis. a Manchester professor, 
think of turning out an engine in which many years ago, and later by makers of machine-cut 


vears in this country. 

The Willis odontograph system Was one 1n which the 
curves on the teeth were all ares of circles, and all gears 
of 


Same pit h. Fig. 


would mesh with other gears of the 


102, 


one pitch any 
This Is True with vCars venerated on the epicycloidal 
but these svstems have the defect 
that thes are 
It is possible that 


or involute svstems, 


pointed out above cood new and 


gears 


poor old ones, the venerating cutter 


can be so made as to undercut the finished tooth. In 
cases where the work is not so excessive but that the 
contact between any single pair of teeth is ample, the 
actual are of contact necessary Tor one tooth to bite 


before the previous pair let go is very short. So if the 





AMERICAN 


circular ares are struck from what we may sav is a 
too short radius, Fie. 103, the gear will work all right, 
run smoothly and get no worse by wear for a long time: 


but there will be but a 


until they wear to it, and the eu 
the 
new 


single pair of teeth in contact, 
es they wear to will be 
This is 


tooth or of tooth curve, 


undercut enough. 


eorrect, provided root 
not to 
but 


to show 


advocate any rorm of 


view of the subject and an extreme case 
the 
through a lone life are better than 
from 


simply one 


out of forms advocated those 


hest 


correct 


that many 
whi iN will do 
that 


on. 


those when new and grow 


then 


are poorer 


diametral pitch and the = standard 
Brown & Sharpe system is so well 
established for all that it would 


he something infinitely superior to justify any 


the 


milling eutters of the 


The lise ol 
machime-cut gearmg 
need To 
but there are cases where a stronger gear 1s 
shorter tooth i better root is a 


Turning the blank smaller, say 


chang 
necessary, and the with 
simple wav to get it i 
once and a half the pitch instead of twice the pitch 
than the pitch circle, shortens the tooth at the 
outer end. and grinding off the corners of the cutter till 


The 


larger 


the end is a true half-cirele will fix the root right. 
faces would remain the same as before, and the result 
would be a tooth stronger than those shortened in the 
usual way. 

Where two gears are of a size or where the larger 


wheel drives a pinion, the pinion should not have fewer 
very light. When 
104, with as few 


teeth than twelve, unless the work is 


lieht. a lantern pinion, Fic. 


very well. When the pinion drives 
is what 


the work Is 
as six teeth will run 
work, which 


105: 


) 
Ole will 
Fig. 


rest a cood| 


the wheel. as few teeth as 


the Geneva stop motion! ts, but in this case 


the wheel remains at portion of the time, 


and the wheel cannot be made to drive the pinion. 
With a two-tooth pinion the wheel comes to rest at 
each half-revolution, and it cannot be made to drive the 
ninion except with some sort of flywheel on the ptnion 
shaft, and not then until the shaft is started off the 


dead eentel 
ry’ } 
There ar internal 


As an 


advantages sometimes m using 


planetar vearing rather that tain spur gears, 
example, assume tl ordinary back gear of a lathe to 
have a spur one tie Sp. dle et Nn Mn) diameter on the 
piteh line Then the spindle will be turned with a 
level ari 0 l-!t. radius Take internal rear, Fig 
106. 0 18-in. diameter, wit pinions and gears as 
planets. pinions 3 in. gears © in. and a central pinion 
ot 61 which wv ad oive a ( on o something over 
9 to l a 1 ley rl om t two pinion journals 
of 15 in. instead of 12 in., as in the case of the spur 
eal driving, being from both sides, would wear 
t| iin bearings m less. Besides, with two or three 
ylanets e strain on the te 1 Wo lL be much less. There 
would also be an The liability of the tools 
hatterine w ly wetica eliminated, thoug! ( 
True Way fe) revent } itt ne s TO aL roy 1} Tile 
hed rial eParcetos hs ‘ t } | ‘ vl k v r 
} Tt ] (tes Iw I. so il is thy drivi u = ¢on 

| ed ly eT } l onl St To slow involves 
? rl ad ‘ es Fas < } construction otf the 
\ system requires very accurate work to make it 

? 
The whole aim of t! ler and the desire of th 
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to do a vast quantity of work in the shortest time. But 
there is likely to be as there always have been before, 
periods of progress in one direction, then—what appeared 
to be the limit in that direction having been reached— 
progress in another direction taken up. So it may not 
be idle to imagine that rivalry will spring up to see who 
can build the best, and the gage will become not quantity 
but quality of product. That can only be 


bv machines that do not wear out of truth. 


act omptlished 
The machine 


-— 


UM | 
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VARIOUS FORMS OF GEARING 


FIGS. 107 


TO 


112. 





; Fig. 107—Spiral gear teeth Fig. 108—Lathe back gear. 
Fig. 109—Rolling-mill gear. Fig. 110—Herringbone gear with 


extreme degree of spirality Fig 
112—A Marlborough gear 


111—Rolling-mill gear. Fig 
that has to be corrected for wear is alwavs too much 


out before the correction is made. 

Gear making is one of the puzzles in the business. 
However much care is taken, occasionally some will bi 
. either from imperfection in design or workmanship, 
This 
observable in power cranes and explainab| 
that the weight and the pow 


noisv 
or owing to the peculiar character of the worl 
! wing he peculiar character of the work. 

} } 


IS Pparticulart 


in lowering. as it mav be 


work alternately in driving the intervening mechanism. 


(ine re medy ror this is TO vse rawhide pinions, but whil 


fairly effective they are just a little too short-lived 
Rawhide gears and steel pinions would do finely, but 
that bugbear cost prevents their use. Just why th 


haser will pay $5,000 for a crane and rebel on $25 


pur 
for a gear wheel to insure quietness and a long life 
-imply because the builder does not put it in and sa 
nothing about it. instead of selling the crane for $4.97 
ind charging $25 extra for the rawhide. 

Another way and a mechanical one to avoid noise 
0 t the teeth on a spiral, Fig. 107. The objection 
once raised against this is the end thrust against 
shoulders: but this is more imaginary than real. fo 
the angle is as great as 5 in. to the foot (an unnecessa 
one ) vw end thrust cannot be over one-fourth t! 

st the bearings and is probably verv much les 


Where there are two gears like the back gear of a lat 


Fig. 108. on the same shaft—one the driven and 

other driving and both of the same hand spiral—o 
will neutralize the other. One’s first impression wou 
be that one gear should be right-hand and the ot! 
left-hand spirals, but further consideration will show tf] 
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Theoretically, to make the balance perfect, the teeth 
) the pair at the faceplate end should be of greater 
‘iral than the other, as the strain is greater. 

If both were drivers, then they would need to be right 
nd left. In very heavy work, such as rolling mills, 
ey are so made, Fig. 109, the two being in one casting. 
(hey are known in the trade as herringbone gears. 


Such gears are difficult to cut by machinery except in 
arge sizes, but with machine-cut patterns and suitable 
lraw plates and guides they can be cast so perfectly that 
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than the herringbone if equally well made, as the shafts 
may be out of parallel without harm. 
A pinion or gear that has a face wide enough to engage 
ir or two pinions of half the face, Fig. 112, 
Marlborough 
is sometimes called 


with a ge 
is called a ear. 

What differentia] but more 
correctly compensating gear, was originally called a “Jack 
in the box.” As a man who invents a thing has a right, 


gear, 


or ought to have, to call it what he likes, perhaps this 
name ought to have been let alone. 


For many years, 
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FIGS. 113 TO 117. VARIOUS COMBINATIONS OF GEARS 
Fig. 113—A “jack-in-the-box.” Fig. 114—Equivalent of device shown in Fig. 113, using spur gears Fig. 115—The Hubbard 
gear. Fig. 116—Whitworth quick-return motion. Fig. 117—The mangle gear 
nothing further in the way of quiet running can be fifty or more, it was never made in any way except by 
esired. The degree of spirality in the case of the — the use of two bevel wheels and two or more bevel pinions, 
erringhbone-gear type can be of any amount. In fact. Fig. 113. It is doubtful if hundreds of good mechanics 


pinion can be a single-screw thread, half right-hand 
nd half left, Fig. 110, and the wheel full 
sizes larger: that is to the pinion may be 
in diameter at the pitch line of the thread and the 
wel two, three or any number of inches in diameter. 


any number 


say, oOhe 


[f the pinion is cut with, say, six pitch and the wheel 
n. in diameter. it would need to be cut six threads 
pitch, half right-hand and half left. The wheel 


pinion would run together properly at 
ly quietly and without slip. This 
t do, however, for back and forth motion 


motion would prove excessive, 


speeds 6 to 
gear would 
as the least 
it do except 


perfect 


nor would 


} 


wht work. 
When driving is in alternate directions, as is the case 
rane or electric street-car work—spiral gear with end 
the shafts—the pressure will be first against one 


der and then the other, and the journals will keep 
rfect order. 
\nother form of 


ht tooth 


mills is the 
instead of 
difficult to 
better 


gear used in rolling 


where a curved face is used 


Fig. 111. Though 
more difficult to cast, it 


erringbone. very 


and would he 


did not believe it practically impossible to do the same 
Yet it is two 
more Marlborough pinions, Fie. 114, 
By this device 


thing with spur gears. very simple, as 
vears and two or 
do the same thing in a much better way. 
two shafts in line, but extending in opposite directions, 
may he driven with equal force and at different speeds. 
On the other hand, a wheel may be driven from each side 
by forces coming from each side at unequal velocities : 
or with a Hubbard gear a shaft extending one way with 
a spur gear on its end and another shaft in line with if 
with an internal 


and extending in the other direction, 


ur pinions secured to a 
spider and engaging the two, Fig. 115. 


will drive the two shafts at any varving =peed, 


year on it and one or more s} 


turning the spider 


have been used from time to. time 


Elliptical gears 


for producing quick return for shapers and. slotters, 


hut the Whitworth quick return, Fig. 116, produced by 
two revolving elements with their centers eccentric wit! 
each other, has proved so much more. satisfactor that 
the best use, though not the only one, there seems. te 
he for the eccentric gear is to furnish mental discip] neé 


drafting room. 
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In the Whitworth variable-speed or quick-return gear 
the pinion is assumed to turn the ring with uniform 
velocity. When the slotted arm, which is rotated by 
the pin and sliding block, is up, the shaft will rotate 
slower than the ring; but when the arm is down, it will 
rotate faster than the ring. 

A form of 
a manel 
and forth 
one of the devices for giving a practically 


rack and known as 
Fig. 117, 


as in either a mangle or a printing 


pinion arrangement 
gear, used for moving a platen back 
press, 1s 


uniform motion 


rt 
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of the belt, the positive drive of tooth gearing and a 
variable distance between shafts. The silent feature of 
the chain is only an incidental feature, as the real object 
was to overcome the trouble from the chain growing 
longer in pitch by wear and out of pitch with the 
which grows shorter as the sprocket grows 
smaller. In this invention, as the chain grows longer it 
takes a larger path on the sprocket. 
the 


bet we en 


sproc ket, 


This not only takes 
but unless too 
for the extra 


spre wkets. 


extra leneth on the 
the 


up tor 


long sprockets it 


compensates 








FIG 

I 11 1 belt I neement ej 12 
with qui inal bail quite reversal | Tike nion Is 
free to move yp and down, but le vy tl shaft 1 
euides so as not to mo <j \ the ra and 
slide, whieh must be secured to each other, are free to 
move back and forth, it w . e when t inion 
is turned. To make the reversal more gradua $ only 
necessary to make two racks, I na distar apart 

and use a larger-radius circle at tl 
If the weight of the bed is moderate ereat, bulfer 
springs are necessary to arrest the momentum | over- 
come the inertia in- starting It : | is 
variable the springs shoul ly adji stabl l d air dash 


pots with adjustable cylinder heads would be a 


I 


Way. However, the springs W ll not avoid jar, as the 
springs simply thrust th hlow onto the 


practically perfect remedy for this would be to have an 
equal weight traveling in the same plane and in the 


opnosite direction at hed travles lor- 


the same time the 
ward—by no means an easy or inexpensive thing to do. 
transmission, while 


the 
Though extensively used in that vehicle, it did not meet 


Link-chain very old, was not ex- 


ly used 


| 


tensive until advent of the safety bicvele. 


with such favor as to introduce its use in other work to 
any extent. 

The fundamental defect in both the ordinary link 
chain and those of the bicycle sort is that the wear 
makes the pitch of the chain longer and the pitch of 
the sprocket shorter. A certain amount of this 1s 
admissible, but after a little the chain begins to climb 
and fails to work properly. The Hans 
Renold of the silent opens agent for 
the machine builder, as it gives the most of the advantages 


invention by 


chain up a new 

















te elt shifters. Fig. 126 Belt f es for pulleys 
neth there. The chain has a positive drive and requires 
very much less width than a leather belt for the same 


wo ke It iS not to be preferred to a tooth gear when 


that ~ ailable. but is better than a leathe r belt iD 
} places 

The simple transmission of power and the change of 
eer ) t use of be Its. though simple in the ext eme 
at first sight. lead to many points of complication when 
ollowed through the various forms and places where 
used 

The notion has been preached from father to son and 
from master to man for vears that the belt will run 
toward the high side of a pulley onto a straight-face 
pulley. It never did so, except when running down the 
shafts out of parallel or when the belt was crooked, but 
it does persistently strive for thr larger ciameter, Fig. 


1] 


118: hence the use of crowning pullevs 


shafts are out of parallel the belt, if on straight- 
the end 
nearest together, Fie. 119. 
the belt is straight and 
120. if the short side 
the 


3 oT the 
This is 


may be 


will at once travel toward 
the 


assumption that 


ice pulleys, 


shafts that are 


by a crooked belt. ig 


of the belt is on the side where shafts are nearest 


where the sh: far apart 


well as 


| 
ifts are reasonably 


belts, 
» pullevs not too larg 


—~ 
f 
/ 


run about as 


straight belts. except for the slight friction between the 
parts at the crossing: but cross-belts where the shafts 
are close together or the pullevs large are to be avoided, 
as are twisted belts—that is. where one shaft is above 


the other, Fig. 121, and at rig 
t 


ht angles to it. The twist- 
ing of the belt puts a destructive strain on one edge of 
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belt; and if the machinery is turned backward, the 
It is only where the shafts are quite a 
tance apart and the belt narrow that it does at all 

A much better plan is to have a tight and loose 
ey on each shaft, Fig. 122, and the belt taking four 

instead of two. Though in part 
he belt takes a quarter twist, it is quite different 


the twist in the other form: and running the shafts 


runs off. 


this case each 


vrard does not throw the belt off. Rope transmis- 
im be used in the place of twisted belts without 
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130 133 
ro i33 PULLEY, FLYWHEEL AND COUDLING 
DETAILS 
127 to 129—Joints for split pulleys. Fig. 130 Fritz 
-rim joint. Fig. 131 Armstrong fivwheel-rim joint 
Arrangement of bolts in parted boss Fig. 133 
ession coupling 
Mn. Of the two systems ol rope transmission 


yean and the American—each has its advantages. 


ean is 2 suceession ol endless ropes each 


It is practically 
them of 


in its own pair of grooves. 
the 
leneth: hence 


' so TO splice ropes as to have 
he same they do not look well 


some sagging more than others. The natural 
e is that they are not all driving. It is more 
roba le. however, that the objection is more 
than real, unless there are several more ropes 


ed for Though 
doing its share of the work, though 
than the 


svstem one or more ropes may be broken 


the work. they may appear 


. each may be 
more slack on the slack side 
With this 
crippling the plant. 
\merican plan of using a single rope wrapping 
h successive grooves over each sheave and then 
d over on the tightening pullev has the advantage 
doing their proper work. 


} ? 
14 laps to be 


ehntening 


appear 
pulley keeps them uniformly tight when- 
length, as it 
There is but one splice to make; but 


rope changes tends To do in wet 
ither. 


e rope gives out, the plant is stopped. 
ransmission is only used in the main driving, 
leather used 


casionally small round belts are 


dl works of 


machines, small lathes, ete. 


Rope 
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pulleys may be narrower than flat belt pulleys to do 
the but 

Of the for leather belts each 
he successful in certain places, while for general use the 
leather belt holds its place. 


same work, cost more. 


many substitutes may 
Rubber belts in damp places 
and leather-lined cotton belts have proved excellent for 
long driving belts, as they possess the same driving power 
as leather, stretch less and keep straight. 

Leather link belts are too heavy and stretch too much. 
A thick belt leather riveted to it, 


the Reeves adopted 


with bloeks used in 


changeable-speed eear, is from 


necessity and not from choice. Link chains have the 
advantage of a positive drive. the same as a gear. but 
are not applicable where the driving power starts and 


stops with the driven. whereas leather belts can be thrown 


on and off, mal Ine the most perfect friction clateh where 


time can iY allowed tO make the change. 


All helts should ly 
, ’ ’ 


: ; } ’ 
(TCUTITLS 1} rt) 


sufficiently wide or run at a sulli- 
when in fairly good 


When 


to prevent slipping, if 


the work. 


] 
speed Tao ado 


condition. on smooth cast-iron pulleys. different 


’ ] my - ! 
Overimes or dressings are ;¢ pplies 


means a pid destruction of the belt or its lacine. 


yeep w lye re a helt is ample for thre work anda dressing 
or covering applied that will permit runnine the belt 
looser. That is an advantage. for when a belt has to 


be strained tight to do the work, an unnecessary strain 


is put upon it. 

For forty-five vears at least, to the writer’s knowledge, 
inventors have been endeavoring to devise some better 
Vay to jou belts than a leather lacie, hut it seems to 


eas difficult to replace the leather lacing as the leather 


elt. The 


ibout as 


first atte mip, ly it hooks. appears To have heen 


successful as anything else. There is one, 
and for that 
ation. A coil ot 


belt to he 


wowever, that possesses a life-saving feature. 


alone iT deserves consid wire 


reason 


L joined, 


is threaded throueh each end of the 


then flatted down to the thickness of the belt and thi 
two ends slipped tovether on a string drawn through. 
forming a regular hinge in which the string is the pivot. 
The advantages of this form are that none of the leathe 


] 


the work can by done on the floor: 


putting up the 


The actual 


is reduced TO simply 


String. cost 


through the 
is light, but the objection is that it requires a somewhat 


machine as a primary mnvestment. 


expensive 

In addition to the regular wear and extra strain that 
lead to the destruction of belts, shifting belts are subject 
| which are usually 
| 


punishment of shipper trons, 


illy d ised for the work as they well can be— 


y olt aneles to the helt, as if designed to 


simply pegs at rie 


push the belt straight over edvewis and cut out the 
edge: or if the belt twists, as it should, it is as likely 
to twist the wrone wav as the right. If the edge of 


the helt that is to 


be pushed is twisted in toward the 
pulley, it 


] 
VY ana 


twists 


The 


will move over easi] quickly; if it 


the other way. it will only 70 over hy brute foree. 
Fie, 123, where 
ig. 124. 

shifting cone belts by the skill of the 
| 


wide rounded surfaces, 


and be set at 


fork should have 


it strikes the belt an angle, 

The pract (“4 
yperator—very few of w act—bv 
the 


job on 


1iom ever acquire the 
a pole or by a Man on a ladder, which are almost 


universal shows a lack of completing the 
machine-too] 


Waves, 
the part of the maker. 
Perhaps, 


a part of the 


i 


] t . 
however, 


by the time a proper shipper device 


becomes standard countershaft outfit the 
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we cone-pulley 


have 


electri motor will superseded I 


evstem altogether. 


A belt ean be thrown from one step of a cone to 
another, either up or down. with a proper-shaped fork, 


set so as to lift one edve of the belt at the time 


125, 


the larger step of the raises the other: the side of 


the fork that throws it down is like the plain shipper. 
were 


If belts 
! 


as usually mace 


always straight and ran true, the cone 


would meet all requirements ; hut they 


from =rale To STi 


and 
and tend to crawl 


lift of the 
tendency to ber | the edge of the belt at 


are not, crooked helts runhineg 


strike the 


up. This has a 


next 


larger siz 


that point, and the trouble grows worse and worse. 


the pullevs 


this 


A partial remedy is to make the faces of 
| than the belt to be used, 
that the 
then undercut 


band as far 


/ wider sink 
allowane e below the 


farther 


yf") to LS Ili. 


center Oo} the 
the lift 


away as 


race, s0) 


crown comes away. and 


] 
leave a Narrow rounde 


126. 


so as To 
possible, hig, 


Of the various kinds of pulleys—cast iron, wrought 


iron, wrought rim, wood rim, all wood, pressed steel, 
ete.—cast iron makes the smoothest and most easily 
cleaned of all, and the pressed steel the lightest, both 
desirable features, but not combined in one. 


is higelily desirable 


the main driving 


In all moderate size. it 
to have all pulleys—or at least all but 


split or parting pulleys and, so far as practical, 


shops ol 


pulleys 
have all the shafting, irrespective of what it has to do, 
of the same size, for the convenience of interchang of 
pulleys. 
With the 
the uniform practice to part pulleys in the wrong place. 
When the joint is halfway between the arms, Fig. 127, 


must be, not only 


exception of the wrought-iron pulley it ts 


and the lugs for bolts inside, as they 


the centrifugal force, which is augmented by the bosses 
and bolts. but the grip of the bolts. Fig. 128. helps 


{ 


rather than resists the tendency ol force to 


centrifuga! 
bend the rim out: with the joint between the two halves 
122, thre 


to that of 


in the center of an arm, Fig. resistance against 
] 


centrifugal force at the joint is equal any other 


part of the rim. and the bolts through the lugs on the 
inside of the rim are in the correct position. Of course, 
centrifugal force tends to separate the two halves of the 
pulley in either case; hene the joint bolts are equal 


streneth of other parts o the pulles then the 


to the 
puller equals il 


solid an) 


There are Various plans Lo jom the lm Of 


fivwhe Is. It Is desrrabl Tod Dba KeE tiv Jot as strong 


as the other part of the rim and vet have the rim free 
from. projections. This has o1 heen done on the plat 
devised by John Frit Fie. 150, that of casting the rim 
hollow hroughout the body xeept at the enhes iii it 
the ends casting on all four sides recesses links. 1 

moving the same amount of meta r the links as is 
cored out of the center ana using w rought ron Hk Il 
the recesses that are as stro! is ( ast trol nh the rim. 

Being conscious that lugs ane olts is ~ 
used. halfway between the arms, were wrong, Mr. Arm- 
strong devised the plan of putting thi OltS Oh an ang 
Fie. 131. so as to obtain a tie as Near as poss 
the outside. 

Chere ire two metl s 0 ne t te ; 
bosses of parted pullevs, parte: xes, ete.. Fig. 152: 
One, and the wrong o s to ect t ves 
and use short bolts: the right w s to tt t= as 
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If the 


near the shaft as practical and use long bolts. 
] the allowance nearly the same 


fil is correct that is, 
as it would be for a forced fit—then the grip alone would 


a pulley 


drive v for ordinary work. 

Shaft couplings, like parted pulleys, should be bored 
Then any of the various kinds 
them will. The 


compressed to a 


a lorced at the shaft. 


ilo well: loose fit, none of 
Fig, 133, 


hut do not 
Split cones or the split sort of any kind can be spread 


and toa 


compression kine. can he 


certain extent. compress to a round hole. 


Oren si) 


i 2 


as to be a loose fit for putting on or removal. 
akes no difference whether the hole is round or not; 


but when brought to place, they should fit, and none 
should be tolerated unless the bolt heads and nuts are 
<o protected as not to endanger workmen. 


Javy Yards 


DAVIS 


Red Tape in 
By b. 

l have read the articles that have appeared in the 
American Machinist on why the navy yards are slow in 
shipbuilding and T would like to add a little from actual 
experience in the hope that something may be done to 
obviate the unnecessary delays. 

Having four or five 7-in. studs to drill out of a valve 
honnet, you decide an air drill would be both labor- and 
First it is necessary to get the permission 
of the warrant officer, and you have to tell him that you 
want an air drill and explain what vou want it for. Then 


Tihe-savilig. 


you go to the logroom and again explain what you want. 
There a typewritten form is filled out on 8x10-in. paper. 
Each article is also enumer- 
ated on a similar form, which is to be signed by the chiet 


stating the articles wanted. 
engineer. If he is busy, or is out, it is a case of wait 
Then you are directed to 
which may be in the yard, and told 


until he gets back to s1en it. 


a certain building, 
to ask for so and so. 
So and se reads what you want, signs his name to the 
sheet, and teils vou to go to building No. 21 for the ai 
drill and to building No. 


buildings 


6 for the air hose. If you don’t 
them, 
building 21, 
for th 
and if 


how where the are, Vou can look for 


When you find 
the foreman, and he takes the sheet 


sometimes for a half a day 
vou ask fo 
air drill. He gives vou the drill, vou sign for it, 


You the 


start for building No. 6, which is possibly at 


Is charged against you. leave sheet ol pape 


tT} re and 


end of the vard. Having found it, vou go ov 


the same rigmarole as in building 21. After this vor 
have all the necessary articles for vour work. 

When the articles are returned, you take them to tl 
oolroon et your sheet of paper, and everything is ove) 
You in then destroy the paper and no questions al 


The time wasted in getting the air drill and tl 
lose Was just one working day. 
& 
Butt-Welding Tubes 
By W. T 


LOMPSON 


In electric butt-welding “4x ;%;-in. wall tubing in 
for welding solid bars, \ 
fliculty due to uneven heating of the part 
this trouble we inserted a piece of %¢-1 


tube. We 
this manner. 


cold-rolled 114 in. lone in the have weld 


10.000 tie-rod tubes in 
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Operations on the Sleeve—II 


are small and location is important. 
Fig. 816, while Fi 





is shown in rr 


SYNOPSIS 
the 


lock and firing pin 


This 


sleeve 


article completes the 
the 


rod, all essential parts 


— to gage th 
sleeve : ; 


of the 


lions on and also includes 


OPERATION 21. DRILLING 


SAPETY-LOCK 





MM 


THR 
PLUNGER 


19 


CTE 





Gaging is very important in this work, as the parts 


An instance of this 
816-A 


shows how 


location of each of the three locking holes. 


EE HOLES FOR 


fring mechanism, Transformation—Fig. 813. Machine Used—Sigourney Tool 
Co. 12-in. three-spindle upright drilling machine. Number of 

Operators per Machine—One. Work-Holding Devices—Drill 

ry: . re : . . jig, Fig. 814; details in Fig. 815. Tool-Holding Devices—Drill 
While this article shows minor operations on the chuck. Cutting Tools—Twist drill. Cut Data—600 r.p.m. 

j > . ; . hand feed. C lant—Cutting il, ,\,-in. stream Average Life 
sleeve, they are by no means unimportant. The holes of" pool Between Grindinzs-—330" pieces. Gages Fie. S16. 
sleeve is placed on plug A and pin gages used in bushings Bf, 


or holding the safety lock in any of its three positions 
These 


Production—40 per hr 
HAND-MILLING 


C and D. 
OPERATION 22 


md the holes for the sleeve lock are both given. 























GROOVE 


FOR SAFETY- 



































and other operations give a good idea of the various LOCK PLUNGER 
_2 . . > Transformation—Fig. 817. Machine Used—Garvin No. 3. 
ferms of fixtures and vages emploved in this work. Ro- Number of Operators per Machine—One, Work-Holding 
| A . 
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va Cs inj R 
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se ee _ 
Ge r | 
FIG. 818 = = Es a 
FIG. 8i9 “0 "04 ™ 
STEEL 
OPERATION 2! & 22 FIG. 821 
Yr oscillating fixtures for a kine { for ’ “(fi Devices—Clamped on stud, Fig. 818; details in Fig. 819; sleeve 
r ng fixtures for a kin | of form or profile is located and held on studs A and EB. supported by C and 
vy are also used, as shown in Fig, 818, for the safety- clamped by finger D; fixture is rotated by lever KE. Tool-Hold- 
atid : : ing Devices—Taper shank Cutting Tools Milling cutter, 
eroove. The work is rotated around the milling cut- Fig. 820 Number of Cuts—One. Cut Data—600 rep.m hand 
‘ , feed Coolant Cutting oil \verage Life of Tool Retween 
movement being controlled by stops. Grindings—500 pieces. Gages—Fig, 821: plug A fits firing-pin 
hole pin B goes through arm C and gages depth of groove 
roduc o! 175 per ? Note Work-holding points le & 
eht, 1916, Hill Publishing Co be rng i ? . , = ee eee ae 
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Threading the sleeve is somewhat similar to the same 


operation on the barrel except that the lead of the screw 


must start from a given point so as to tally with the 
thread in the lock end of the bolt, while the barrel, being 


round and threaded first, is the basis to which the receiver 
must be threaded. The held but 
located from the back end so as to start the thread cor- 
A special machine is used for threading, this 
sort of Fox lathe with the hob and leader con- 


sleeve is on centers 
rectly. 
being a 


& 


FIG. 833 








FIG.837 
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veniently arranged as can be seen from the different views 
Fig. 836. Two circular cutting tools are used, one for 
use on the old and the other on the later machine, one of 
went to the Island arsenal. A segmental 
leader is used; the hob is on the lathe spindle, while the 
tool cuts from above. The gage, Fig. 838, is almost 
identical with that for the thread on the rifle barrel. 
Several operations prepare the sleeve for the cocking 
guided by it. 


which Rock 


this sliding in the sleeve and being 


piece, 
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FIG. 838 


OPERATION 18 


S-RATION 15. 


Transtf 


SLEEVE-LOCK AND PIN HOLES 
Machine Pratt & Whitney 
drilling machine. Number of 

; Work-Holding Devices Drill 
Fig. $23; details in Fig. 824; held on studs, and fixture has 

' positions, 90 deg. apart. Tool-Holding Devices—Drill 

_ Cutting Tools—Two drills and a bottoming tool, Fig. 

sumber of Cuts—Three. Cut Data—600 r.p.m.; hand feed. 

iant—Cutting oil, |},-in. stream. Average Life of Tool 
ween Grindings—300 pieces. Gag 826: A, diameter 

pth of sleeve-lock hole; B, not-go e; C, pin hole; D, 
tion of holes. Production—40 per hr. 

PERATION GG. BURRING SLEEVE-LOCK 

Number of Operators—One. Description of 
ioving burrs from pin hole. Apparatus and 
\— File and small reamer, Fig. 827. i 
OPERATION 17. PROFILING FOR 
LATCH 

828. Machine 


DRILLING 
ormation—Fig. 822. 
three-spindle upright 
per Machine—One. 


Used 





‘ 


es—F 





PIN HOLE 
Operation— 
Equipment 
300 per hr. 
SLEEVE-LOCK 





rransformation—Fig. Used—Pratt & Whitney 





! profiler. Number of Operators per Machine—One. Work- 
ing Devices—On studs, clamped at ends, Fig. 829; details 

*. $30; held on studs A and B, located against stops C, 

n ped by cam D;: profiling form at E. Tool-Holding Devices 
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“ANNO 


— 
—_ } 
| 
nhl 
> it 


a i 

ol 

1 

/ 
FIG. 836 
Taper shank. Cutting Tools—End mill, Fig. 831. Number 
of Cuts—One. Cut Data 1,200 r.p.m.; hand feed. Coolant— 
Cuttin oil, -in. stream Average Life of Tool Between 
Grinding 500 pieces. Gages—Fig. 832; <A, location of slot 
from sides: Bb, width of slot; C, relation of slot to hole. Pro- 
duction—44 per hr. 
OPERATION HH. REMOVING BURRS LEFT BY 


OPERATION 17 
Number of Operators—One. Description of 
Removing burrs thrown up by operation 17. Apparatus 
Equipment Used—File. Production—250 per hr. 
OPERATION 18. THREADING BARREL OF SLEEVE 
Transformation—Fig. 833. Machine Used—Special 


Operation— 
and 


Fox 


lathe made at Hill shops. Number of Operators per Machine— 
One. Work-Holding Devices—Held on center, Fig. 824; details 
in Fig. 835; sleeve fits on stud A and is driven by stud B in 
safety-lock hole; this also locates sleeve so as to start thread 
in correct position for bolt; details of machine in Fig. 836. 
Tool-Holding Devices—In holder. Cutting Tools—Fig. 837, 
circular thread tool, ratchet feed, see Fig. 836. Number of 


Ave rare 
838 


Coolant—Cutting oil, put on with brush. 
Between Grindings—150 pieces. Gages—Fig 
Production—40 per hr. 


Cuts—Five. 
Life of Tool 
size and location of threads. 
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OPERATION 
Transformation 


vertical drilling 
Work-Holding 


COUNTERBORING 


Number of Operatol OPERATION 











___ 











FIG. 841 





FERRULE (STEEL) 
FIG. 8438 


"sed—File and reamer, Fig. 849. Production— 

operation 20 

SJ. REMOVING BURRS FROM FIRING-VIN 
HOLE 

of Operators—One Description of Operation 


burrs thrown up by operation 20. Apparatus and 


OPERATION 
Transformation 


OPERATION 


Number of Operators per Machine 
Work-Holding 


"sed—File and reamer. Production—Grouped with 


9 


3. MILLING MATCHING GROOVE RECESSES 
FOR SAFETY-LOCK PLUNGER 


Transformation—Fig. 850. Machine Used—Sigourney Tool 
-spindle upright drilling machine. Number of Oper- 


Machine One. Work-Holding Devices—Drill jig 


Tool-Holding 


$52. Tool-Holding Devices—Drill chuck. Cut- 


Tools—Fig. 853. Number of Cuts—Two Cut Data—600 
Cc 


feed 


oolant—Cutting oil. Average Life of Tool 


Grindings—600 pieces. Production—sS0 per hr. 


W ork-holding 
OPERATION 


24 FILING EDGES OF COCKING-PIECE SLOT 


AND SAFETY-LOCK THUMB-PIECE BEARING 


OPERATION 





























Operators—One Description of Operation- 
cornering and brushing up Apparatus and 
Tsed— File Production—100 per hr. 
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847,848, 849 OP 20 FIG.850,851,852,853 OP 23 FIG. 853 FIG. €54 
FIG. 854, 0P. 26 
PERATION 25. REAMING HOLE FOR SLEEVE LOCK, OPERATION 29. CASEHARDENING 
SURRING SAFETY-LOCK SPINDLE HOLE AND COUN- Number of Operators—One Description of Operation 
TERSINKING SLEEVE-LOCK PIN HOLE, ETC. Packed in whole, new bone; heated to 750 deg. C, (1,382 deg 
+ a : , % . ; F.) for 214 hr.: quenched in oil. Apparatus and Equipment 
Machine Used—Prentice 14-in. speed lathe. Number of Used—Same apparatus as for the receiver and bolt. 
Operators per Machine—One. Work-Holding Devices—\Work -PPpanT “ee — > "73 nen oT WRwE Te PIN 
held in hand. Tool-Holding Devices—Drill chuck. Cutting ©PERATION 30. ASSEMBLING WITH SLEEVE, LOCK PIN 
ols burring reamer, Number of Cuts—One Cut Data AND SPRING, AND SAFETY LOCK 
About 250 r.p.m. Coolant— utting oil, put_on with brush, Number of Operators—One. Description of Operation- 
\verage Life of Tool Between Grindings—1,500 pieces. Pro- Assembling safety lock and spring with sleeve. Production 


du tion—4400 per hr. 
OPERATION 27. POLISHING EXTERIOR SURFACES 
Number of Operators—One. Description of Operation 
shing all outside surfaces. Apparatus and Equipment 
UCsed—Polishing jack and wheel. Production—25 per hr. 
OPERATION 26. ROTARY FILING MATCHING SAFETY- 
LOCK PLUNGER RECESSES WITH PLUNGER GROOVE 


Number of Operators—One. Description of Operation 
filing lock-spindle recess to match with spindle groove. 
paratus and Equipment Used-—Rotary file. Fig. 854 Pro- 


tion—120 per hr. 
OPERATION 28. FILING, GENERAL CORNERING 


Number of Operators—One. Description of Operation— 

( ering and general brushing up. Apparatus and Equip- 
ment Used—File. Production—25 per hr. 
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DETAILS OF SLEEVE LOCK 





50 per hr. 


The Sleeve Lock 


The sleeve lock is a small piece in the form of a hook 
that fits in the left side of the sleeve and locks it to the 
bolt in the proper position. It is a drop forging of Class 
Ly steel, which comes in bars 0.26 in. square. [% is an- 
nealed and otherwise heat-treated in the same manner 
ax the sleeve itself, so far as the heat-treatment is con- 
cerned. It is designed to prevent the accidental turning 
of the sleeve when the bolt is pulled back. 

As will be seen from the detail drawings, Fig. 855, it is 
a small piece and is on this account handled in multiple 
fixtures wherever possible. There are hut few operations 
that require detailed illustrations. 

. OPERATIONS ON THE SLEEVE LOCK 
Operation 
A Cutting off 


A-1 Forging from bar 


( Annealing 
I Pickling 
I Trimming 


) 

2 Milling top of lug. roughing ; 

1 Drilling, reaming and hollow-milling body, facing 
right side of lug 


3-4 Milling sides of lug and over body 
5 Hand-milling, rounding top to match sleeve 
7 Hand-milling, rounding bevel front end 
AA Reaming pin hole 
S Hand-milling clearance for pin 
9 Filing general cornering and matching 
10 Casehardening 


OPERATION A. CUTTING OFF 
Number of Operators—One. Description of Operation—Th« 
bars come too long to work easily, so are cut in two Appar- 
atus and Equipment Used—A pair of alligator shears. 
OPERATION A-1. FORGING FROM BAR 
Transformation—Fig. 856. Number of Operators—Ons 
Description of Operation—Blocking from bar. Apparatus and 
Equipment Used—Billings & Spencer 400-lb. drop hammer. 
Production—400 per hr. 
OPERATION C. ANNEALING 
Number of Operators—One. Description of Operation— 
Pieces are packed in powdered charcoal placed in iron pots, 
left in furnace over night to cool. Apparatus and Equipment 
Used—Powdered charcoal, iron pots, Brown & Sharpe anneal- 
ing furnaces. 
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|, Square End 


Cp O 


2,Hollow Mill and Square 
Shoulder, Rough 


4,Hollow Mill, Finish 


FIG860 















































and 








Placed : 
viously described, and left there for about 12 min 


in wire 


Equipment 


baskets, 


put 


Used—W ire 


into 


basket, 


the pickling se 


wooden tanks, 


lution pre- 
Apparatus 
hoist. 
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OPERATION 3&4 
OPERATION D PICKLING OPERATION B. 
Number of Operators—One Description of Operation— Machine Used—Perkins 


& Snow 
Number of Operators per 
Holders—Square-shank 


by 


setscrews. 


TRIMMING 


power press 
Machine—One. 
punch holder. 

Production—600 


No. 


9° 


3-i 


Punches at 


D 


Dies 


per 


and 
hr. 
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OPERATION 5 & 7 


OPERATION 2. 
Transformation—Fig. 


MILLING TOP, ROUGHING 
857. Machine Used—Pratt & Whitney 





No. 2 Lincoln miller. Number of Operators per Machine—One. 
\Work-Holding Devices—Multiple vise; five are clamped by 
stem at each setting, Fig. 858. Tool-Holding Devices—Stand- 
ird arbor. Cutting Tools—Wide-face milling cutter. Number 


Coolant 
of Tool 


of Cuts—One. 
Cutting oil, 


Cut Data—Speed, 70 r.p.m.; %-in. feed. 
put on with brush. Average Life 


Between Grindings—8,000 pieces. Production—45 per hr. 
OPERATION 1. DRILLING, REAMING AND HOLLOW- 
MILLING BODY, FACING RIGHT SIDE OF LUG 


Machine Used—Pratt & Whitney 
No. 1 hand screw machine; machining diagram, Fig. 860. 
Number of Operators per Machine—One Work-Holding 
Dbevices—Two formed chuck jaws, Fig. 861; details in Fig. 862. 
Teol-Holding Devices—Turret of machine. Cutting Tools— 
Spotting drill, hollow mill, box tool and reamer. Number of 
Cuts—Five. Cut Data—Speed, 900 r.p.m.; hand feed. Coolant 

Cutting oil, %-in. stream. Average Life of Tool Between 
irindings—350 pieces. Gages—Fig. 863; A, diameter and depth 

hole; B, thickness of head; C, outside diameter of stem. 
’roduction—60 per hr. 


OPERATIONS 3 AND 4. 


Transformation—Fig. 859. 


MILLING SIDES OF LUG 

_ Transformation—Fig. 864. Machine Used—Pratt & Whitney 

No. 2 Lineoln miller. Number of Operators per Machine—One. 
ork-Holding Devices—-Formed vise jaws, Fig. 865; details in 

ris 866. Tool-Holding Devices—Standard arbor Cutting 
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Tools—Formed milling cutters. Number of Cuts—One. Cut 
Data—700 r.p.m.; %-in. feed. Coolant—Cutting oil, put on 
with brush. Average Life of Tool Between Grindings—15.000 
pieces. Gages—Fig. 867, sides of lug with hole in body; Fig. 
868, limit gage for body and lug. 

OPERATION 5. HAND-MILLING, ROUNDING TOP TO 


MATCHING SLEEVE 
Transformation—Fig. 869. Machine Used—Garvin 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Standard Vise with jaws formed to hold 
shank, Fig. 870. Tool-Holding Devices—Taper shank. Cutting 
Tools—Formed milling cutter, Fig. 871. Number of Cuts—One. 


No. 3 


Cut Data—900 r.p.m.; hand feed. Coolant—Cutting oil, put on 
with brush. Average Life of Tool Between Grindings—5,000 
pieces. Gages—See Fig. 872. Production—175 per hr. 


OPERATION 7. HAND-MILLING, ROUNDING BEVEL 


FRONT END 

Transformation—Fig. 873. Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Vise with formed jaws, Fig. 874, or with 
cam, as in Fig. 875: work held in grooves AA, to get bevel at 
proper angle. Tool-Holding Devices—-Taper shank. Cutting 
Tools—Fig. 871. Number of Cuts—One. Cut Data—900 r.p.m.: 
hand feed. Coolant—Cutting oil, put on with brush Average 
Life of Tool Between Grindings—5,000 pieces. Gages-—Fig. 


5 and 7. Produc- 


876, form and height gages for operations 2, 
per 


tion-—350 hr. 
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OPERATION AA REAMING PIN HOLE OPERATION 10. CASEHARDENING 
nsformation—Fis S77 Machine Used—Speed lathe Number of Operators—On«s Description of Operation— 
Number of Operators per Machine One Work-Hold Heated in cyanide to 1,500 deg. F.. quenched in oil. Apparatus 
Device In holder, Fig. 8&877-. Tool-Holding Devices—Drill and Equipment Used—Crucible in oil furnace 
el | Cutting Tools—Reamers Average Life of Tool 
be twee n Grindings—3,000 pieces Production—350 per hr. - 
OPERATION 8 HAND-MILLING CLEARANCE FOR PIN ‘ z 8 
Transformation—Fig. 87% Machine Used—Garvin No. 3 < 
I miller Number of Operators per Machine—One. Work- g 
Holding Devices—Held on pin A in rotating fixture, Fig. 879 $ 
lamped between jaws B by leve C:; rocked by handle D and xs 
removed by ejecting rod E Tool-Holding Devices—Tape! - a a A _ t one” 
shank Cutting Tools—Formed cutter Number of Cuts—One $ ¥ =. / | | Sz 
(ut Data Speed, 900 r.p.m hand feed Coolant Cutting oil cz ( | 7S 
put on with brush Average Life of Tool Between Grindings . —_ 
000 pieces Gages Fig 880, lock is slip ped on pin ar a 07 ray 
finger drops on the milled spot Production—350 per ht L w if 3 ‘ 
OPERATION 9 FILING, GENERAL CORNERING AND : > 
MATCHING K B85 ” 
Number of Operators—One Description of Operation STEEL ( ive) 
Ceneral filing, cornering and brushing up Apparatus and 
Equipment Used—File. Production—50 per hr. FIG. S81. DBTAILS OF FIRING-VPIN ROD 
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The firing-pin rod, Fig. 881, is made of Class B ma- 
terial, 0.290 in. in diameter, with an allowance of minus 


0.002 in. This is made from wire that must be annealed, 
bright, straight, free from kinks and capable of being 
easily worked in automatic machines. It must be suita- 
ble for being handled in an open fire and is drawn to a 
low temper in a lead bath. The pin is screwed into the 
cocking piece and is riveted over the end, the length of 
the rod being so adjusted that when the end of the cock- 
ing 
the striker point will project the proper distance beyond 
the face of the bolt. The firing-pin rod and the cocking 
piece when assembled make up the unit known as the “fir- 
ing pin.” The firing-pin rod itself is only an automati 
screw-machine job, except for the heating and tempering 
and the necessary burring operations. 


piece bears against the interior shoulder of the sleeve 


OPERATIONS ON FIRING-PIN ROD 


Uperations 








1 Cutting off and threading 
3 Forming joint (3 and AA grouped) 
\A Removing burrs left by operation 3 
4 Tempering (two operations hardening) 
5 Straightening 
6 Polishing circle, except 1% in. of rear end 
7 Bluing 
1-A Assembling with cocking picce 
&S Polishing rear end 
9 Etching rvar end 
CPERATION 1. CUTTING OFF AND THREADING 
Transformation—Fig. 882; machine diagram, Fig. ‘SS3-A 
Machine Used—Hartford Machine Screw Co. 1-in. automatic, 
Fig. 883-A. Number of Operators per Machine—One. Work- 
Holding Devices—Spring chuck. Tool-Holding Devices—-Tur- 
ret of machine. Cutting Tools—See Fig. 884. Number of Cuts 
—Two. Cut Data—250 r.p.m.; %-in. feed. Coolant—Cutting 
oil Average Life of Tool Between Grindings—300 pieces. 
Gages—Fi 885: A, length; B, diameter of wire; C, diameter 
of pin and thread; D, thread gage. Production—35 per hi 
Note—These are cut off and threaded by the same machine. 


OPERATION 3. 
Transformation—Fig. 886. 


FORMING JOINT 
Machine Used—Pratt & Whitney 





hand screw machine. Number of Operators per Machine—One. 
Work-Holding Devices—Draw-in chuck. Tool-Holding Devices 
—Tool post A and back rest B. on crossfeed carriage, Fig. 887 


Cutting Tools—Circular cross-slide tool, Fig. 888. Number of 
Cuts—Two. Cut Data—900 r.p.m.; hand feed. Coolant—Cut- 
ting oil, 4-in. stream. Average Life of Tool Between Grind- 
ings—300 pieces. Gages—Fig. 889, width of groove, diamete! 
of head. Production—70 per hr. 


OPERATION AA. REMOVING 
OPERATION 3 


Number of Operators—One. Description of Operation 
Filing burrs thrown up by operation 3. Apparatus and Equip- 
ment Used—File. Production—Grouped with operation 3 

OPERATION 4. TEMPERING (TWO OPERATIONS 
HARDENING) 

Number of Operators—One. Description of 
Harden in open fire at 1,450 deg. F. and temper 
that fits in striker; tempered in oil at 900 deg. F. 
and Equipment Used—Rockwell high-pressure oil 
firebox about 12x24 in.; lead pot for drawing temper. 
tion—200 per hr. 


OPERATION 5. 


BURRS LEFT BY 


Operation 
end of rod 

Apparatus 
furnace, 
Produc- 


STRAIGHTENING 

Number of Operators—One. Description of Operation 
Straightening after hardening; detect crooks by rolling on a 
bench plate. Apparatus and Equipment Used—Cast-iron bench 
plate, hammer and lead block Production—175 per hr. 
OPERATION 6. POLISHING CIRCLE, EXCEPT 1% IN. OF 

REAR END 

Operators—One Description of Operation 
bluing. Apparatus and Equipment Used 


Number of 
Polishing end for 


Polishing jack and wheel. Production—200 per hr 
OPERATION 7. BLUING 
Number of Operators—One Description of Operation 


Bluing rod after polishing: blued at 800 deg. F.: kept in 
solution from 2 to 4 min., then dipped in hot water and afte: 


ward in cold water with a layer of oil on top to coat with 
oil and prevent rusting. Apparatus and Equipment Used- 
Crucible containing mixture of 10 parts refined niter (salt- 


peter) to 1 part black oxide of manganese; heated to melting 


point. Production—About 800 per hr. 

OPERATION 1-A. ASSEMBLING WITH COCKING PIECE 

Number of Operators——One. Description of Operation—Head- 
ing over firing-pin rod after assembling with cocking piece 
Apparatus and Equipment Used—Vise and hammer. Gages 
Fig. 890, length of assembled pieces. Production—100 per hr. 

OPERATION 8 POLISHING REAR END 

Number of Operators—One. Description of Operation-— 
Polishing rear end after heading. Apparatus and Equipment 
Used—Polishing jack and wheel. Production—350 per hr. 


OPERATION 9 ETCHING REAR END 
Number of Operators—One. Description of Operation— 
Etching end of cocking piece; there are a few pieces, such 
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as the cocking piece, firing-pin rod and the safety lock, which 
are riveted in place after being browned; as the riveting must 
be smoothed down, thereby removing the browning, a special 
etching acid is used for coloring the polished portions to 


match the browning ptxviously put on; this is done by putting 
some of the etching actd in a shallow glass dish and dipping 
into it the parts to be colored; in order to check the working 
of this acid the piece is immediately dipped in hot water, then 
in a dish of ammonia at full strength and then thoroughly 
covered with oil; the etching acid is composed of 1 qt 


“tincture of steel,”” previously mentioned in connection with 


browning the barrel, on page 727, 2 oz. corrosive sublimate and 
1 oz. nitric acid Apparatus and Equipment Use Stching 
acid, earthenware plate 1,000 per hi 


Production 


New Process of Hydraulic 
Shell Drawing 


By G. R. Suir 

In the working of sheet metal, an industry that is im- 
creasing rapidly of late years, there lies a gigantic field 
for experiment. A sheet of metal is now forced, cajoled 
and tricked into all conceivable forms and shapes, by vari 
ous interesting methods. 

The drawing press and the spinning lathe have long 
heen recognized as important factors in the working of 
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Air Escape 

FIG. 1. CROSS-SECTION OF THE DIES 
sheet metal, but there are forms of shells and metal for 
mations that cannot be made on either of these machines. 
It is with these that I am going to deal in this article. 
Some of the shell drawing that I shall 


he done on a toggle drawing press, in four or five draws 


describe can 


and annealings, but it is an utter impossibility to do 
any of them two at a time in one draw, as we are doing 
The other shells and sheet-meta! 
be drawn at all on a 
As for the spinning process, the forma- 


by this new process, 


formations here deseribed cannot 
power 
tion itself precludes this method of manufacture, so up 
to the present other designs had to take the place of 


what it is now possible to manufacture from sheet metal, 


press, 


in one operation, at greatly reduced cost. 

I believe IT am safe in stating that this is the first time 
this process has been described, it being in practical use 
but a short time. I[ might also add that few companies 
in this country at present know of its existence and value. 
The process has passed the theoretical and experimental 
stage and is now applicable to a large range of work. 

In this water under utilized to 
force a sheet of metal into shapes that could not be ob- 
tained by the use of metal punches and dies. Much less 
equipment is required, and the cost of the tools and dies 
is greatly lessened. The dies are made of blocks of cast 
iron, machined to the required shape and set up and held 
in a hydraulic press or by some kind of clamping ar- 
rangement capable of resisting the hydraulic pressure 
exerted the dies. The hydraulic press is much 
the better arrangement, provided the correct style is used, 
as the water pressure can be utilized for the dies. 


process pressure is 


inside 
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In Fig. 1 is shown a cross-section of the dies A as they 
would appear, together with a drawn shell B in the top 
die and two blanks C, C’ in position ready for drawing. 
Little difficulty has been experienced in removing the 
drawn shells, but should there be a tendency for the 
shells to hold in the dies, it would be a simple matter 
to make the vent plugs D at the top and bottom act also 
as knockouts. 

The dies are made of good iron, free from blowholes 
and sand pits, and in the finishing they are stoned up 
Should a 
it is easily remedied by placing a ring 
of thin felt the blank and the 
steel ring F on the inside. This works as a sort of pack- 
ing, and when the dies are brought together and held 


smooth and even so they will draw properly. 
small leak exist, 


or cheese cloth between 


under pressure in the press no water can possibly escape. 

When the dies are set up in hydraulic presses, holes 
can be tapped in the top and bottom dies to screw them 
to the upper and lower plates of the press. 

No oils or lubricants whatever are used in this process, 
as the water itself supplies all the lubrication necessary ; 
and unless the shell is very deep and drawn from a low 
grade of material, no annealing is required. 

From a careful study of this process, and of what 
the metal is going to do when the water pressure is turned 
on, it will be seen that the stretch of the metal takes 
place over a much larger area than under any other draw- 
ing process, or by any other method of manufacture, with 
the exception of hand hammering in which, however, the 
stretch is not so uniform. 

In shell drawing with a press, the only part where the 
metal is stretched is the small portion that is drawn over 
In the 
case of a shallow shell of large diameter, the stretch of 
the metal is in small proportion to the size of the blank. 
The metal is drawn over the rounded edge of the die 
by the action of the punch, while the rim of the blank 
is held by the pressure ring, to prevent wrinkles in the 
work. There is practically no stretch whatever in the 
area of the bottom of the shell, all the stretch taking 
place along the sides of the shell, resulting in work of 
uneven thickness. 
of great tensile strength is required, and large, powerful 
and heavy presses are necessary for the work. Few me- 
chanics have any idea of the great power needed to do 
this kind of drawing. 


the rounded drawing edge of the drawing dies. 


Therefore high grade, expensive metal 


The machine designer is required to figure this all 
out, or give it a close estimate, and build his machine 
so as to exert a little more pressure than is required in 
order to have a good working margin for metals of dif- 
ferent tensile strengths. Pressures of 50 to 150 tons are 
quite common in shell-drawing operations. Presses to 
deliver these pressures are heavy, bulky and expensive. 

In this new process of hydraulic drawing the condi- 
tions are of an entirely different nature. The chief fac- 
tor in its success is the area of stretch. This area is 
the entire area of the blank. The blank is rigidly 
clamped near its perimeter, and thus held this area can- 
not stretch. On application of the water, the pressure 
is uniform at all points; therefore the metal stretches 
equally over the whole area of the blank exposed to the 
pressure. For this reason it is possible to draw shells 
from metal of low tensile strength. 

Such metal as common sheet steel iron be 


or can 


drawn into shells which it would be impossible to make 
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by any other process even though the best deep drawing 
steel obtainable were used. The common sheet steel has 
a stretch of from ;, to ¥%@ in. per inch, but this stretch 
taken at all points in the effective area of the blank is 
sufficient where the blanks are of large area to form the 
shell. 

With the dies set up in a hydraulic press such as 
shown in Fig. 2, with the ram of the press down leaving 
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FIG. 2. THE HYDRAULIC PRESS 

the dies apart, the operator lifts up the ring £, Fig. 1, 
by means of the feed pipe F which acts as a handle, and 
places a blank C in the dies at the bottom on which he 
then places the ring #. On the ring he then places a 
blank C’ and brings the dies together with somewhat 
more pressure than is required to draw the work. The 
water is then turned on slowly through the feed pipe F 
to allow the space G between the blanks C, C’ to fill be- 
fore the pressure is applied. This is done because a 
rush of water under great pressure entering the dies 
might be apt to burst or tear the metal. 

The inlet valve is slowly opened until the maximum 
flow is reached, and left thus for a few seconds to allow 
the shell to conform completely to the die and the water 
punch. After shutting off the water the dies are opened 
by lowering the ram of the press, when it will be found 
that the metal has shaped itself to the dies, is perfectly 
smooth and can be quickly removed. The bottom shell 
of course will be found full of water, but is easily 
removed with the aid of a knife blade or like tool. 

Enough pressure can be given by this process to em- 
boss the surface of the shell with the grain of the iron 
dies. Eight to ten tons hydraulic pressure is all that 
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is required to do large work in 0.060 copper, brass or 
steel. 

Of course this process is more applicable to steel draw- 
ing, which, on account of the low tensile strength of 
the steel or the peculiar shape of the shell, cannot be 
done by any other method. 

A hydraulic press of from eight to ten tons capacity 
suitable to do this work is not expensive and the cast- 
iron dies are cheap as compared with the hardened tool- 


steel dies necessary for use in a drawing press. Good 
deep-drawing steel costs more than common steel. There 


are the further losses incurred through the waste in 
broken shells, the increased operations and the many an- 








FIG. 3. VARIOUS 
nealings. Even with all these disadvantages only a lim- 
ited variety of work can be produced with a draw press. 

It requires from two to three minutes by this new 
process to complete a cycle of the operations of the dies 
which produce two completely drawn shells. The dies 
will last forever, as there is little if any wear on them. 
The shell breakage is small indeed, even with the poor- 
est of common sheet steel. One operator, working 10 hr. 
a day, will do from two to three thousand shells of any 
kind, and many moré¢ of some kinds. 


SaMPLES OF HypravuLic DrawInG 


In Fig. 3 are shown samples of work done by this 
process. At A is shown a steel oil tray 38 in. long, 22 
in. wide and 2% in. deep drawn from 0.045 common 
sheet steel. This tray on a drawing press would require 
at least five draws and four or five annealings. 

At B is shown a tray of like design, 20 in. long, 12 
in. wide and 2 in. deep, drawn from 0.060 common steel. 

At C is a circular shell, 16 in. in diameter by 4 in. 
deep, made from 0.060 common steel, with flaring sides 
like a wash basin. At D is a feeding pan 40 in. in diam- 
eter, 4 in. deep at the sides and 6 in. deep in the center. 
This is drawn from 0.060 bessemer steel and is a good 
example of the difficult work that it is possible to do in 
one draw by this method. This shell would require at 
least six drawing operations and six annealings, even 
when made from the best deep drawing steel, if done 
on a toggle-action draw press; and it is doubtful if it 
would ever be a success. The first time this design was 
tried with the hydraulic press it proved successful. 

At £ is shown a cover for the pan shown at PD, and 
drawn from the same metal. At F is an indented cover 
with flaring side drawn from 0.040 steel. At @ is shown 
an almost complete steel ball for decorative work, drawn 
from 0.040 cold-rolled steel. It is 4% in. in diameter. 
This piece of work was drawn by this new hydraulic 
process in a sectional die and is a good specimen of the 
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kind of shell work that cannot be drawn or spun in one 


piece by any other known process. It is an impossibility 
on a draw press of any kind, as the beading at the base 
of the ball defies any expanding punch or other steel 
form that could possibly be made. 

The metal formation shown at H is the half of a 
radiator for an artificial ice plant in a family refrig- 
erator. When two of these formations are placed to- 
gether and spotwelded with a continuous, or what is 
known as a “hammer” weld, a good sheet metal radiator 
is formed. 

It is a sample of work that cannot be done by any 
other method. Formerly it was cast in malleable iron. 


> 
2 
= 





BY THE 


PROCESS 


Examples such as this, the nature of which has here- 
tofore defied their manufacture in sheet metal, show the 
large range of work to which this process alone can be 
applied. 

To make this radiator the metal is required to draw 
in four distinct directions—with and across the grain 
of the metal, at an angle of 45 deg. to the grain at the 
ends of the channels, and in an are when forming the 
channel itself. These are conditions that few if any 
drawn-metal shells or forms would require, 

I believe this piece can be made from common sheet 
steel, but cold-rolled steel was selected on account of the 
buffing, final finish and inside coating of the finished ra- 
diator. This part being specified by the inventor was out 
of my province, so I never undertook its manufacture 
in other than the metal called for in the specifications. 

Should a piece of like nature be undertaken in com- 
mon steel, I would advise annealing before starting, and 
perhaps a greater radius at the edges of the forms, thus 
assuring complete success at the start without costly ex- 
perimenting. As the entire process is so cheap where the 
hydraulic presses or water pressure is already in use on 
other work, it is easy to undertake the making of almost 
any sheet metal form with it. 

SuccessFuL WHERE Power Press FArLep 

I know of a company that worked fifteen high-grade 
tool makers three months on dies for an end piece with 
several brackets for holding shelves. In trying out the 
dies every kind of rolled metal was tried, but the job 
had to be given up as a failure, for it would not draw 
with any style of power press. 

By this process of hydraulic drawing we made a per- 
fect success of that job at the first trial without encount- 
ering difficulties. 

There is no doubt but that there is an endless amount 
of expensive work now being made the cost of which 
could be cut in half by this new process. 
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Tool Guide for Checkered 


Plate Patterns 
By W. H. SArGent 
In making wood patterns for checkered plates, it is 


to cut vrooves in the lumber To ali idle the 


surface into strrps and then cut other grooves diagonally 


Hirst necessary 
across the first to form the diamonds. 

No sper ial difficulty will be 
first operation, but in the second the corners of the cia- 
Afte try- 


found in performing the 


monds are liable to chip olf across the vrain. 





AND GUIDE 


THE 


WORK, TOOL 


ing all sorts of experiments with plane, chisel and saw, 
one man hit upon the plan shown in the accompanying 
illustration. He took some thin sheet brass about 2 In. 
wide and 15 in. long, and cut a groove lengthwise through 
the middle, just the width of the groove between the dia- 
monds. Having laid out the checks in pencil on the 
wood, he fastened this templet. down to the-pattern with 
a few brads. Then selecting a gouge, or carving tool, 
out. ide ground, and of suitable size, he scooped out the 
wood through this slot. The brass strip served a double 
purpose; it acted as a depth gage for the tool, and it 
effectually held down the fibers of the wood and prevented 


splintering when working across the grain, particularly 


when forming the diamonds. 
Patterns made in this way with a round-bottomed 


mold better, and the castings clean easier than 


when the pattern is made on a saw with a V-shaped chan- 


proove 


nel between the checks. 
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Making Practical Use of the 
Background Pages 
By A. Tow Ler 


The illustration depicts the method used by the State 
Trade Edueation Shop, 


with 


li aling 
the 


two 


Bridgeport. Conn., 
background pages that 


the Ame Vachinis 


" j 
ciee o 


the 


the have been 


features in rican during past 
vears, 

It will be 
article, are cut 
These folders are suitably indexed, thi 
ny tran file. 

When it is desired to design any tools, jigs or fixtures 
the pupil, by the vet out the 


correct folder, on which is pasted the drawing of a guid 


that the two which form an 


rom the pape 


SCC ll paises, 


and pasted in a folder. 
information be- 
att rred to a 


referring to index, can 
ing tool, to assist the designer. 

The average age of the boys in this school is 16 years, 
and it has been found that these jig and fixture pages 
have proved of great assistance to them. 


HINIST No. 1 













































MA ( Vol. 46, 


During the winter months the school conducts even- 


classes, among which is one class organized for tlie 


purpose of teaching its members how to read blueprints 
This course is chiefly for machinists who 


knowledge 


and drawings. 
work during the day and who have little or no 
of reading mechanical drawings. 

One of the features adopted in this class is the giving 
to each student of one of the jig and fixture pages showing 
tool to The student is then 
asked to make a free-hand sketch of the work separate 
from the tool, jig or fixture. 

If this is successfully performed, the instructor know: 
that the student understands the use of the tool (beng 
able to separate it from the part to be operated upon). 
It also shows the ability of the student to read a mechan- 
ical drawing. 


a part of a be machined. 


Aside from the use of these jig and fixture sheets 
this class, another evening class, made up of draftsmen 

















FOLDER FOR PRESERVING THE BACKGROUND PAGES 
and machinists who are studying tool design, employ 
them in the design of jigs or fixtures for special jobs. It 
has been found that the ideas displayed on these sheets 
are of great help to the pupils, as the diagrams offer 
nany valuable suggestions of methods to be used on the 


As the 


and indexed the information is readily obtainable. 


special jobs in question. sheets are Classified 
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Drilling Cotter-Pin Holes in Clevis Pin 
Ry W. Thompson 


difficulty 


in holes in cley 


Considerable 
cote! 


usually attached to drilling 
is pins, owing to breaking of drills. 


which is caused from the absence of lubrication at th 


cutting point. 
In orde r to 


this trouble, also inere 


1, we arranged our drill jigs so that they 


overcome ‘ase PTro- 
were im 
, 


mersed in drilling compound to the depth of the j 
rina pan of suf- 
cient depth and clamping the jig and pan to the drill 
table. Tloles are drilled at the rate of 
150 to 175 per hour, and the average production per drill 
is 1.200 holes: , 


There may be more or less objection from the men to 


This Was a complished 1y\ plac Ihe the ji 


lor %.-In. PINs 


the size of the drill is °/,, 1m. 

this method of handling the work immersed in the lubri 
cant. It has its disadvantages especially in cold weather. 
but on the other hand there is no annoyance from red hot 


chips. 
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Wrist-Pin Hole Drill Jig 


In the illustration is shown a simple form of jig for 


drilling and reaming the small wrist-pin holes in the 
One of the finished pistons is 
These pistons are 3 in. in 


smaller sizes of pistons. 
shown to the right of the jig. 
diameter and 4 in. long, with a 34-in. reamed hole. 
The pistons are held in a universal chuck in the screw 
machine, and faced to length, and the open end bored to 
size, so that they may be slipped over a plug in the jig 

















JIG FOR MACHINING PISTON 


In order that they may be properly placed with respect to 
the internal bosses, a chalk line is drawn outside cor- 
responding to the boss on the inside, and this mark is 
placed central with the drill bushing. The writer at one 
time used a self-centering V-block for this purpose, but 
the extra complication did not prove to be of any great 
value. | 

The pistons are held in place by the swinging clamp, 
this being held in a horizontal position by the pin at 
the left. After the screw in the clamp is tightened, 
the knurled nut at the bottom underneath the 
the piston is run up with the finger until it just touches 
The holes are first drilled, after which the 
loose bushing is removed and the holes reamed. 

This arrangement works out very nicely and is one of 
the quickest and simplest which the writer has seen 
D. D. Barrer. 


head of 


the casting. 


used. 
Lima, Ohio. 
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Shrinking Steel Pinions Too Large in 
the Hole 


A number of small pinions that were to be shrunk on 
shafts were found to have been reamed oversize, so that 
they slipped freely on the shaft where they were supposed 
to be shrunk. This difficulty was overcome by heating 
the pinion to a red heat and dipping it for half its length 
into water. This cooled and contracted the lower half, 
which caused the upper half while still hot to contract. 
Upon finally cooling, the upper half was found to be 
much smaller in diameter, while the lower half remained 
unchanged. 


Letters from Practical Men 
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This operation was then repeated, the ends being 1% 
versed, thus bringing the entire pinion to a sufficiently 
it to be heated a third time and 
shrunk on the shaft in the usual way. 


small diameter to allow 


This method Is of course restricted to short pieces, It 
has, however, enabled us many times in various ways at a 
very small cost.to reclaim rejected and expensive material 
that would otherwise have been scrapped. 

Fond du Lac, Wis. H. d. 

x 
Centering Strip Stock in Dies 
It is sometimes desirable to blank pieces from com- 


that is, the 
same In width as the stock, a small piece of scrap being 


RUEPING. 


mercial strip steck form a blank which is 
cut from between the ends of the blanks. 
When the blanks are to have a like the 


one shown, is is necessary to provide for the variation 


formed end, 


in width of the stock, so that the form will come central 
with the stock. 

The illustration shows a die that was designed for this 
will be 


work, and which proved satisfactory. As seen, 


an arrangement of two guide bars connected by pivoted 
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eee 
THE CENTERING DEVICE 


links, similar to a parallel rule, is the method employed 


to take care of the variation of the stock. The strip 
of stock is pushed in between the guides, the spring 
tending to keep them closed. thus hold ny the stock 
central. Cuartes W. Leck. 


Newark,’ N. J. 
Foundation Bolts 
A small detail 


tended application wherever important foundation bolts 


but far from unimportant worth ex 


are in question came under my notice recently. 
Where a plain anchor plate and square or hexagonal 


headed bolt is used, or even where a cotter is employe: 
without special means to render the bolt nonrotating, 
there is difficulty in tightening the foundation nuts when 
they slacken back, as the bolt and rut are likely to turn 


tovether. 
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As it is impossible to get to the bottom end of the 
bolt for obvious reasons, the job of effectually tightening 
it is very difficult and may often involve expensive dis- 
mantling to retighten a few nuts. 
The illustration shows a foundation bolt with a squared 


upper end which can be held while the nut is being 


HT 





HOLDING DOWN BOLT WITH SQUARED END 


tightened. It is not claimed as original or even new, 

but is so rarely applied to holding down bolts that it is 

worth remembering in this connection. 
London, England. 


A. L. HAAas. 
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Universal Steadyrest Jaws 


with the 
is of steel, while 


The three jaws are made as illustrated at A, 
part B pivoted as shown. The part A 
B is cast iron and has a slot milled in the end to hold 


A y 4, ] 
V;, 





THE 


UNIVERSAL JAW 


the wood shoes (. These are made of hard wood, such as 

The advantage of this set of jaws is that they are 

universal for straight, taper or ball form spots on bar 

work the lathe. A. H. Lenz. 
Fond du Lae, Wis. 


maple, 
In 
% 


Let the Other Fellow Know 


For a number of years, I have been a contributor to 
the American Machinist. At first I was rather timid 


about sending in an article. I would write one and then 


lay it aside. 


Several years ago I came across a number of these 


articles that I had written, and having a little more nerve 
than usual at the time, I said to myself, “Well, here goes,” 
and I sent in my first article. 
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I must say that I was sorry after I had done so; 
however, it had gone, and I awaited results, expecting 
to get it back most any time. Judge of my surprise 
when in a few days I received a check in return! 

I was more than pleased when a number of the articles 
that appeared in answer to mine gave several good ways 
of doing a certain piece of work that I had never thought 
of. One of them was far better than the one I had sent 
in and I at once adopted it. 

I received a great many answers to my articles through 
the mail, and I feel that the writers are just as timid 
as I was before I sent in my first article. 

Now put aside your timid feelings and send your 
to any article appearing in the American 
Machinist direct, so that everyone interested can read 
them. This will create interest for all. 

Naugatuck, Conn. A. E. Howapay. 

[The motion is seconded.—Editor. ] 


answers 





% 
An Interesting Special Small Tool 


The students at the State Trade Education Shop, 
Bridgeport, Conn., have designed and built some inter- 
esting small tools that are used in the machine shop at 
the schools. 

A fixture and cutter for facing the hubs of pulleys is 
shown in the illustration. The cutter is made with a 

















A HUB FACING FIXTURE 


pilot that fits into a previously machined hole in the 
pulley. The fixture is provided with an adjustable 
knurled-head screw. To use the fixture and cutter the 
setscrew is set and locked with the check nut shown, so 
that when the end of the pilot comes against the screw 
the desired amount of metal has been removed from the 
pulley hub. A. TowLer. 
New York City. 
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Discussion of Previous Question 
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Cross-Knurling 


Mr. Gribben, in replying (page 693, Vol. 45) to Mr. 
Ware’s query (page 388), refers to a difference in the 
number of nicks on the two sides of a cross-knurling 
showing a thread effect, but “gives up” on the reason 
for the difference. 

In trying to find out the cause of the split nick some- 
times seen in cross-knurling, I found that in applying a 
single knurl to pieces giving a large number of nicks the 
number can be 
changed by 
changing the 
depth of nick on 
the first revolu- 
tion. This vary- 
ing depth of 
start is responsi- 
ble for the split 
nick. After reading Mr. Ware’s query I kept it in mind, 
and on the first opportunity I tried out my idea as to the 
cause of the appearance of this thread. By tipping the 
knurl holder at an angle, the thread appeared at the right 
or the left hand, according to whether I tipped the holder 
to the right or to the left. 

I had tried this out before I read Mr. Gribben’s reply 
and after reading it I counted the nicks on the piece I 
had left and found there were 33 on one side and 34 on 
the other. This was to be expected, as the change of 
angle already mentioned has the effect of changing. the 
tooth space, as can be seen by referring to the accompany- 
ing sketch of knurl faces set at an exaggerated angle. 

The lines in the upper wheel cross a vertical line much 
closer together than those in the lower. 

Cincinnati, Ohio. WaALTer II. 





KNURLS SET AT AN ANGLE 


WEBSTER, 
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Training Young Mechanics 


The article by J. S. Williams on page 935, Vol. 15, is 
interesting. It is almost impossible for a young man 
to thoroughly learn the machinist’s trade in any of our 
large present day shops. Modern efficient methods that 
have been forced upon us by keen competition make it 
unprofitable to spend valuable time in training a green 
hand in all the finer points of the art of working metals, 
as practiced by the all-around machinist a quarter-century 
ago. 

Ilow, then, are we to train our voung men to replace 
those who are constantly dropping out? As I the 
matter, it is up to the individual himself to keep his 
eyes and ears open, carefully observing how good me- 
chanics handle intricate operations. To be sure, one has 
to have practice to become proficient in any line; but ob- 
servation must come before practical work. The young 
man must learn by experience what to do and what to 
avoid, and above all things he must learn to profit by 
his mistakes. 


view 





win wit HOUUETU NNN ELEE LEHANE 


A practical illustration of this is shown in an incident 
observed a few months ago in a small shop. A young 
mechanic was reaming out a tapered hole in a piece ot 
tool steel gripped in the lathe chuck. The reamer was 
none too sharp, and to pull the cut he was running his 
lathe with the back gears in. As may be imagined, he 
twisted the shank off the reamer. “You should know 
better than to attempt to force a tapered reamer,” | 
informed him. “No you broke it.” “Well,” 
he replied, “I do know better now.” 

Here we have the whole situation in a nutshell. The 
young man was discharged, but I venture to say he will 
not repeat that mistake, because he has learned from ex 
perience that he made a costly blunder. 

The best way to gain practical experience is by drifting 
from one shop to another, working on repair and experi- 
mental work when possibie. This calls for skill, to be 
sure, but the young man who is observant soon learns 
how to make good if it is in him to do so. Many will 
claim that the roving machinist is a careless, no-account 
While this is true in the 
majority of our good mechanics, goodly 
number of foremen and superintendents, have been tramp 
machinists in their time; and it was through the varied 
experience thus gained that they became skilled craftsmen. 

Few firms take apprentices in their toolrooms, and 
the question naturally presents itself, Where do the tool 
makers from? The majority are all-around ma 
chinists who have worked on close work and afterward 
ventured out as tool makers. As a matter of fact, there 
is but little difference between tool making and accurate 
work as done by the all-around machinist, especially one 
who has worked on experimental work to any extent. 

[ claim that it is up to the young mechanic to train 
himself, and if he will like the American 
Machinist and put in at least as much time studying the 
fine points of the trade as he often does in making rings 
on a bar-room table with the bottom of a beer glass, he 
will eventually succeed if he is mechanically inclined. 
Ind. F. B. JAcors. 
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some cases, 


sort of chap. 
including a 
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Indianapolis, 


Blueprints Without Tracings 


[ have noticed a number of articles on the subject 
of blueprints without tracings. The latest of these is on 
page 738, Vol. 45. The correspondent suggests the use 
of carbon paper to reproduce the lines on the back of 
the drawing to be blueprinted, and so give body to the 
lines. I do not regard this as a practical method, as 
there is quite a lot to be said against it. 

The first point is erasure. If a line is wrong, it must 
come out. In using the carbon this means unpinning 
the drawing to get at the back of it. Again, a carbon 
line is, as a rule, none too easy to erase. Unpinning 
the drawing also means that time has to be lost in 
getting it back into position again, and this has to be 
carefully done in the case of a large assembly drawing. 














34 AMERICAN 


The second point that I wish to bring forward is the 
tendency of a carbon line to smear. 
correspondent will admit that such lines will smear very 
easily; and not only will the back of the drawing become 
“smudged,” but when the drawings are filed, the lines 
on the back of a drawing of this type will affect the 
face of the drawing immediately underneath and also 
smear that. 

I do not consider this method practical at all and 
finished in 
HALL. 


drawings on bond paper 


WILLIAM 


ar rsonally 
I] vract 


ar vwood. 


pre fe! 
lead. 


Lanes, England 


Does Technical Writing Pavr 


\s he 1s ‘an old hand at the game,” Mr. Jacobs’ con 
tribution on page 544, Vol. 45, on writing for technical 
papers, Was to me of more than ordinary interest. T 
eriticize his remarks is’ not my intention, but rather to 
add one or two points he appears to have missed. 

To the voung mechanic with a notion of appearing in 
print, Mr. Jacobs’ strong point on “rapidity of writing” 
heing a necessary qualification mieht tend to warn the 


in this di 
“bull,” 


novice off the vTass altogether. and my advice 
rection is take your time. If you wish to score a 
vou must begin with a cool delibe rate aim. 

My first attempt earned one dollar. It 
bined effort of for 
evenings and was rewritten at least a dozen times, checked 


was the com- 


mvself and a voung wife three whol 


and counterche ked., Since that time | have « arned SIXT\ 


dollars in less time, and | honestly helieve with less real 


enjoyment than I got from that single dollar. 

Of course, my methods nowadays have reached Mr. 
Jacobs’ standard—about an inch of pencil and any old 
bit of paper. The environment does not matter in the 


least, a seat in a tramear or train being quite as satis- 
factory as a seat at my desk. I first decide my “plot,” as 
l suppose is done by the blood-curdling novelist, then the 
editor who is to after that the inch of 
pencil takes on the real high-speed notion of things, anc 
[ fill up sheet upon sheet until the subject is dried up and 
my thumb and finger feel like a boy’s stomach that is 
carrying an overdose of green apples. The results of this 
effort are then handed over to my daughter and a type 
writer purchased with a check from American Machinist 
I may read through the 


be mv victim: 


for “one single night’s work.” 
copy before signing, but no other time is wasted. 

Just what constitutes a successful technical writer may 
be open to argument. In my own case, when my contri- 
butions began to appear something as they were when 
leaving me, I considered I had attained that position ; but 
a better argument may be found in a pigeon-hole in my 
desk. It contains letters from editors asking for con 
tributions on various subjects. These, I think, coming 
as they do to one who prefers the inside of a machine 
shop to the finest office chair, settle the argument. To 
attain this position a prime essential, quite overlooked 
(perhaps accidentally) by Mr. Jacobs, stands alone—read, 
read, read. 

If you wish to become a contributor to this journal. 
read it from cover to cover, not once now and then, but 
every issue. There are many reasons for this. If you are 
not in the machine-tool field, there is very little hope for 
you. If you are, you will be welcomed with open arms. 
Its whole organization from top to bottom is made up of 





I think that your 
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machine-tool men first, professional journalism coming 
after; and no matter how correct your grammar, -your 
King’s, Queen’s or United States English, your brilliant 
brain streaks, your great penmanship, your college degree, 
they will never materialize unless you read continually. 

The men of my acquaintance who have attempted this 
fascinating hobby and failed have done so from one cause 
failure to read. This class of writer sends along 
his elfort to the editor, confident in his own mind that his 
particular method of turning out six corkscrews a day 
cannot Had he read the issue of a fortnight 
ago, he would have seen that just an ordinary individual 
on two legs had a method of turning out six thousand a 
day and thought it nothing out of the ordinary. 


alone 


be beaten. 


[ believe with Mr. Jacobs that a broad shop experience 
also necessary for the purpose of writing. TI also be- 
eve that a broad shop experience is only a sham, without 
eading. How can a man claim anything for his methods 
unless he knows what others are doing ? 

A few days ago I was called upon by a firm to describe 
e manufacture of a particular article from A to Z, to 
use the chairman’s phrase. This I did in the same method 
I called for over $100.000 worth 


had 


T 


as | write this article. 


American machine tools, some of which | never 


in addition to machines made in Britain. I named 


“CCT, 
every maker without reference to catalog or book of any 
sort. I estimated operation times in several cases solely 
from information received in the manner I recommend 
reading. 

In reading operation times in advertisements, I con- 
ince myself that this or that can be done or it would 


not appear in black and white in these columns, and I 
compare these records continually with what I am doing 
nh my own work. 

On the financial question, all readers (particuarly those 
who deal with other journals) will indorse Mr. Jacobs’ 
remarks on the liberality of Machinist. 


Without the monetary element no doubt I would have 


the American 
heen out of the business vears ago, if only on account 
my nationality, which necessitates considering the 
“bawbees” | Scotch for halfpence] all the time; but look- 
ing back now over a number of years, I can truthfully 


P 
ol 


say, had I never received a cent for my efforts in this line, 
i would still have been recompensed beyond all comparr 
son to the effort and time given for this purpose. The 
broadening of my mind, the addition to my pay envelope, 
the position I now command, not occupy—all of these 
can be tumbled into the scale and send the balance up 
with a bang. 

A few days ago I was reading of the late Major Pond, 
lecturing and lectures a_ great in 
America. He handled most of the great men, both Amer- 
ican and British, of his time. His most successful feature 
was “his great ability to keep the money element always 
in the background.” No doubt many of his clients were 
very touchy on this point, but they wanted the money. 

After many years’ experience with the American Ma- 
chinist, I think this feeling permeates its management. 
| have found the money element always in the back- 
but it is there, and many delightful surprises 
If-you have never experienced this, 


who made success 


ground ; 
have been my lot. 
you have missed the most fascinating hobby a machine 
man can have. It beats fishing, and you do not have to 
put wriggling, creepy things on a hook. 


Belfast, Ireland. F. P. Terry. 
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In Regard to the Standard Sizes of 
Drills and Reamers 


Just what does A. J. 
page Vol 45, when he asks what size 
standard-size drill be? I find that drills of 
makers vary in size, some as much as 0.0015 in. 
over size. I also find that drills from 3 in. and larger 
seem to be under size, while from 14 in. to % in. they 


query on 
should a 
different 
under or 


Shirley mean in his 


eda 
fits 


seem to be pretty near to size, and from jy to 4 in. a 
little oversize. 
How much to allow for reaming depends upon how the 


piece is to be reamed, if in a jig or a fixture. Allow 
*/e, In. for jig reaming for holes 4 to 7% in., and «5 In. 


for larger sizes. If the piece is to be line reamed after 
jig reaming, allow about 0.003 in. 
West Orange, N. J. Fr. W. 
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Cutting U.S.S. Threads Accurately 
to Standard Size 


Vol. 45, of the Machinist is an article 
by J. B. Murphy on cutting U.S.S. threads. I think that 
if this method were followed out, it would make an under- 
sized thread. 
In the U.S.S. thread, owing to its having an angle of 
60 deg., the amount of from the flat up, if 
brought to a sharp point would not be one-half, but 
0.866 times the flat (by trigonometry the altitude of an 
equilateral triangle is equal to the base or one side, times 
the sin of 60 deg. or 0.866), and if taken on both sides 
would be 1. Hence, 1.732 the 
pitch, added to the outside diameter, would give the size 
for this method. Joun C. Dinwoopte. 
South Manchester, Conn. 


MUNSON. 


On page 962, 


My reason is as follows: 


Increase 


were 
ide. 


times one-eighth 


A Plea for Signed Help Wanted 
Advertisements 


The plea for signed help wanted advertisements on 
page 999, Vol. 45, is easily answered by those who have 
had experience in employing men for positions of various 
kinds. 

The most common reason is that the employer is sure 
to be deluged with telephone calls or personal Visits even 
though the advertisement states that applications should 
be made by letter only. The writer has found this to 
be the case so many times that he is sure that a test 
of this kind will prove that one or two applicants will 
not obey the instructions. Another common for 
not signing the name is that employees of the company 
are sure to notice the advertisement, and if, for example, 
a foreman is wanted, it is certain that 
started that some foremen is to lose his position in the 
near future. 

Employees of the company who may read the signed 
advertisement are very likely to apply for the position 
advertised. And while such an application might bring 
to the attention of the employer an opportunity to pro- 
mote a man in his own shop, it is probable that he has 
already looked over the field and decided that he must 
obtain other help. If an application is made by an em- 


reason 


rumors will be 
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ployee and is not accepted, it may create some feeling 
against the successful applicant and hinder him some- 


in his work. 

The unsigned advertisement has several advantages. 
Occasionally a man already in the employ of the company 
will apply for the position advertised not knowing that 
his application will be forwarded to his present employer. 
The writer knows of several cases where this has occurred. 
Sometimes it has happened that the employee has brought 
favorable attention to himself. The employer may thus 
receive a warning of the employee’s intention to seek 


what 


other employment in time to enable him to take steps 
to make the applicant’s position more satisfactory so that 
stay. In other cases the applications have r 
sulted in opening the employer's eyes to possibilities for 


he will 


improving his organization. 

The applicant 
applying is naturally more conservative in describing his 
and the very 
reason that he does not know how well the advertiser may 


who does not know to whom he is 


record his accomplishments, for simple 


be able to check up his statements. This, of course, does 
hot apply to all applicants. 

Any one who has run long and continuous advertise 
ments in several publications knows that there are men 
who have apparently formed the habit of answering an\ 
and all “Help Wanted” which 


to offer a better position than that 


seemed 
hold. 
Naturally they do not continue to send any applications 


advertisements 
which they 


These chronic 
f 
acknowledged accomplishments to meet the requirements 


to those advertisers who sign their names. 


applicants are sometimes guilty of changing their s 


of the advertiser. 


I believe the keved advertisement is very much to be 
preferred by the employer, particularly when seeking 
applicants for the higher positions. 
W. F. Rock wet, 
Assistant General Manager, The Torbensen Axle Co, 


Cleveland, Ohio. 
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Counterbore with Disappearing Pilot 
for Flat-Bottomed Holes 


Vol. 45, by Jan 
Spaander, is not the type of tool a mechanic would use 
to produce a flat-bottomed hole. The end this 
tool is shown in Fig. 1. He first drilled holes 1% in. in 


The counterbore shown on page 628, 
view of 


diameter to suit the disappearing pilot, but he cannot 
follow up with a tool made as shown in Fig. 1 because 
the cutting edges do not run right up to the pilot. There- 
fore, there is metal left by the spaces S, and the tool 
will rub on this. Even if forced down the tool will not 
go to the required depth, for it will refuse to cut when 
at the bottom of the Y-in. hole and leave the work as 
in Fig. 2. 

The pilot is much too small and will never control 
the tool and give accurate results, but will only cause 
trouble through bending and seizing. 

A more practical method of producing the holes a 
curately is to first use an ordinary drill and drill to 
the correct depth to a stop on the machine, using a 
bushing as at A, Fig. 4. Then follow up with a two- 
fluted counterbore, as shown in again working 
to the stop. Next insert a plug # in this hole, and work- 


Fig. 3, 


ing off this and using the bushing, drill and counterbor 





ol 


second This Fig. !. The 


the bushing in the first operation is to control both tools, 


shown in use 


hole. 


<» as to insure the counterboring tool starting concen- 
tric to the drilled hole. The point of a correctly ground 
drill this about 1 


flat at the point. so that should the teeth of th 


ol size will leave % In. in diamete! 


counter- 






B 


6 


| * 


yy 


id 


AND 


FIG 4 


THE WORK THE TOOLS 


hore not quite cut to the center, it will make no dif- 
ference. Jan Spaander does not state how he produced 
the Y-in. holes to the correct centers, although he stip- 
ulates that they must be correctly spaced. 

Surrey, England. P. J. Tompkins. 
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A Question of Lathe Design 


\ little investigation in several of the older catalogs 


and in works on machine-shop practice reveals the fol- 
lowing conditions from which the conclusions drawn will, 
I hope, clear up the situation. 


The tendency of British machine-tool builders in the 
past has run ver largely toward the building ol gap- 
bed lathes. It has been but recently that this has not 


been the case. To obtain a “short hold” upon the tools 
and at the same time to permit a big job to swing in 
the gap, no wings are permissible upon that side of the 
toward the headstock ; 


to 


carriage in other words, the bridge 


hy moved from 
left olf 


thermore, there are occasions when the cross-slide partly 


or cross-slide has an approximately 


central location to the extreme the carriage. Fur- 


overhangs the gap. 


Under these circumstances, were the traversing handle 
placed at the left-hand side of the carriage, it would 
interfere with the crossfeed handle. Also, if the two 
did clear, a rather long train of gears would be needed 
to transmit the motion to the rack pinion, which has 
to be toward the right side of the carriage in order that 


the cross-slide may hang over the gap. The “surfacing” 


or crossfeed would have to be gotten around, as would 
the clamp-nut mechanism. 

In those davs gearing was an expensive propsition 
and was avoided whenever possible. We find therefor 
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lesigns of those times rude simplicity, an arriv- 


the « 
ing at the desired result with the fewest number of parts. 


in 


out 


With the carriage-feed handle at the right, it is 
of danger from being struck by some large job swinging 
the 


] 
from the same cause, 


in gap, and the workman is less exposed to accident 
When turning work at high speeds 


and making hand adjustments, the hands are more often 


out of the wav of uncomfortably hot turnings. 
Against the foregoing the chief argument is lack of 

convenience in operation, which is largely a matter of 

what one is accustomed to. British conservatism—un- 


willingness to change what has for the past fiftv vears 
given satisfactory service—is about the only reason for 
continuing the practice. As the number of gap lathes 


is proportionately decreasing, we find more of a tendency 
to bring the handwheel over to the left side, as in the 
average American lathe. 

The left-hand that Mr. 
indicate to me that the lathes he has in mind are “mid- 
dle-aged.” It has been the practice of some tool builders 
to their left hand, avoiding an 
extra gear and idler stud in the change-gear mechanism. 


< 


lead screws Davis mentioned 


make screws thereby 
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IMPROVED FACEPLATE 


DESIGN 


OF 


These lathes are quite old, the last one | ran being a 
“Niles,” 42 built 187-4. 1 also have seen quite 
a number of American built Man- 
chester, England, with the left-hand lead screws, but the 


Mh. in 


lathes in and around 
practice is now abandoned. 

\nother point of convenience that has been overlooked 
in faceplate design is that in ninety-nine cases out of a 
the bolt 


angle-plate work eS Pec ially 


hundred slots in faceplates are radial. For 


if 
to have half the working surface of the faceplate with 


much more convenient 


Is 


parallel instead of radial, as shown in the illustra- 


slots 
tion. Now if the slots in the angle plate are so located 


7 


is oO be 


at right angles to those of the faceplate, there 
be a much more convenient adjustment possible than 
the 


of bolts jamming just 


radial, the number of cases 
the desired 


faceplate slots are 
before location of the 


work is reached being reduced to a mihimum. This prin- 
ciple is extensively used in structural ironwork and even 
It 


why not apply it in this instance also? 
Davton, Ohio. RoLtanpb VY. 


in building up foundrv flasks. seems worth while 


HtuTcHiNson. 
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The Unending Struggle 


The food supplies that Nature and man’s toil may 
produce during this year will be consumed or destroyed 
by the natural processes of decay twelve months from 
today. The fabrics that form our clothing may last a 
year or two or three, and then they become useless and 
disappear. Our dwellings may have a life of ten or twenty 
years, or little more, but the permanent 
of our structures require an annial outlay for upkeep, 
which that generation pays for all the 
great works and buildings that it uses. Man’s labor is 
continually replacing that which Nature is 
destroying. 

We have told that the great the 
world have been at various times war, religion and in 
dustry. It is a common thing to have someone say that 
for the last one hundred years the great business of the 
world has been that of carrying on its manufacturing 
and its industrial pursuits. 

But from the time when man first began to exist, his 
He has always 

Hunger and 
cold have ever camped across his trail. His life 
been a continual battle to obtain food, clothing and 
shelter. Truly, the business of the world is and always 
has resisting Nature enough to 
support life. 

Statistics show that the purchasing power of a day’s 
work has steadily increased since the time when records 
are available, and that during the period from 1840 to 
the present there has been a decided jump. The reason 
for this unquestionably lies in the development and appli- 
cation of labor-saving machinery. Such machinery is one 
‘of the weapons that man uses to fight back the hostile 
forces by which he is surrounded. Such machinery helps 
him to exist on this planet. 

Once we recognize the elemental business of human life, 
the place of labor-saving machinery becomes plain. Over 
and over again the popular fallacy that the introduction 
of labor-saving machinery injures labor comes forward 
form or another. Whenever a new machine 
goes into operation, men are relieved from some handi- 
craft; they are thrown out of work. It seems hard for 
those who take only a such an 
vecurrence to realize that. these men have not been serious- 
ly injured. On the surface, it looks as if their means 
of gaining a living had been ruthlessly taken away. 

But when we think that the human race as a whole 
is dependent for its living upon production, that every 
one, if he is doing a man’s work in the world, is fighting 
Nature, we realize that whatever increases the output 
of the soil or improves the products taken from the soil 
is a direct benefit to mankind. 

Labor-saving machinery is one of our greatest weapons 


even a most 


means each 
spent in 


been businesses of 


great business has been getting a living. 
been compelled to fight hestile Nature. 
has 


been to wring from a 


in some 


superficial view of 


for making Nature produce what we need. With a flail 
a man can thresh some five bushels of wheat or rye in 


Seven modern 


running a 


a long working day. men 


threshing machine can turn out 1,800 bushels per day, © 
250 per that is, the labor-saving ma 
chine thresher multiplies the effectiveness of a man’s labor 


sa\ bushels man: 
by fifty. 

When we appreciate the real place that labor-saving 
machinery occupies in our fight for existence on this 
planet, we can never think again that the introduction 
of a producing machine is a detriment. On the reverse, 
it is a boon to humanity. 


Applying the ‘Plattsburg Plan’’ 
in the Shop 


Dr. Ira N. Hollis, the newly elected president of the 
American Society of Mechanical Engineers, at one of 
the the that 
suggested applying the “Plattsburg plan” to engineers 
For two summers several thou- 


sessions of recent convention of socrety 
and Government shops. 
sand left 
to the Plattsburg camp for a month’s military training. 
Dr. Hollis’ plan is that in a similar way civilian engi 
should their for a month 
each year and work in some one of the arsenals or navy 


civilians have their regular duties and gone 


neers leave regular duties 
vards. 

The thought is that the engineer who has had a brief 
experience in the manufacture of articles in Government 
shops will be as valuable to his country in the time of 
emergency as the had a brief training 
in military affairs at Plattsburg. 

The suggestion was favorably received by those who 
heard it. There should be no serious difficulties in work- 
g¢ out the details and putting the plan into effect. 

It has often been said that in case of the emergency 
of war, the trained engineers of the country should not 
enlist for any kind of active service. Their technical 
knowledge and skill would be of much 
producing manufactured articles to permit them to serve 
in any military capacity. But if 
of life are willing to take a limited amount of military 


man who has 


too value It 


men from other walks 


training as a_ patriotic service, should not a_ similar 
opportunity be presented to the trained engineer ? 

Dr. Hollis evidently believes that there should, and 
his suggestion opens the way. The manufacture of ma 
terials for the army and navy has been closely held 
hitherto in the Government arsenals and navy yards. If 
civilian engineers are to take the responsibility of pro 
ducing in large quantities at some future time, it is 
obviously wise that they should have some experience 
in their production in time of peace. What more reason 
able, then, than to suggest that they volunteer for a 
month’s service a year in some of the Government plants 
and specialize upon the work that may some day conv 
to them. 

It is more than likely that many men would welcome 
such an opportunity. There are many engineers in 
executive and managerial work who would be glad o! 
a brief close contact with the routine o! 


once more 
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shop life. When this opportunity comes accompanied 
by the chance of performing a patriotic service, the plan 
holds a twofold attraction. 

The method to be followed in selecting these men after 
they have volunteered for service, in distributing them 
through the various navy yards and arsenals, and in 
setting their work to obtain the maximum of results in a 
month’s time, all involve a considerable amount of careful 
study and planning. At the same time none of these 
difficulties is insurmountable. Let us hope that Dr. 
Hollis’ suggestion will be adoptec, and that, during the 
coming summer, a large number of civilian engineers 
will volunteer for training in our Government shops. 


Co-operation in Social Work 


During the past few weeks, comments in these columns 
have pointed out the social responsibility of employers 
and indicated some of the lines along which employees’ 
service is now being developed. Thus far, this work has 
heen done in large plants. If industry is to gain the 
maximum of benefit from this movement, the small shop 
must not be overlooked. 

A physician who has had several years of industrial prac- 
tice, and is at the head of the employees’ service depart- 
ment of a machine shop employing some 1,500 men, gives 
as his mature opinion that any shop employing from 
350 to 400 men can install such work with mutual 
advantages to employer and employee. But there are 
many shops employing less than 350 men. 

As a rule, the working conditions in the small shop 
of necessity do not equal those of the large. There is 
less opportunity to provide the newest facilities for 
ventilation, heating, sanitation, lighting and the like. 
The small shop is often located where good lunchrooms 
are not plentiful, and where there are many corner 
saloons. The small shop cannot afford a mutual benefit 
association—there is no one to look after a banking and 
loan service. The small shop cannot do anything by way 
of noonday recreation, it cannot support a dispensary, 
or give dental advice. 

On the whole, the small shops are behind their larger 
brothers in those things that are usually classed under 
the head of “employees’ service.” 

Where a need exists a remedy must be found. The 
employees of small shops need service work. How can 
they obtain its benefits? The only suggestion that has 
been offered is that of combining for such work. 

Is it not possible for several shops in one locality, 
whose aggregate number of employees is, say, 350 or 
more, to combine as regards their social work. Is there 
any reason why a mutual benefit association cannot in- 
clude men from several shops, instead of being restricted 
to those in one organization? Cannot 
support a common lunchroom? Cannot all of the social 
activities now being carried on in the large plants be 
handled by one organization for the men of several shops ? 

A starting point might well be the medical work. 
Several shops might combine, hire an industrial physician, 
pay him on a per capita basis for the employees served, 
establish a schedule of hours so that he could spend 
a part of each day at each plant under his supervision, 
put upon him the responsibility of other duties besides 
those of a purely medical nature, and thus start em- 
ployees’ service which should have all the elements of 


several shops 
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the work being done in larger plants. The plan seems 
feasible. It has been indorsed by clear-thinking physi- 
cians in industrial practice. The first group of shops 
that starts such work will in addition to solving some of 
its own problems set up a research laboratory whose 
records will be of great value to other similarly situated 
shops. 


New Jersey’s Lighting Code 


New Jersey is the second state to adopt a code for 
industrial lighting, copies of which have just been dis- 
tributed. On page 259, Vol. 45, the code adopted by 
the State of Pennsylvania was printed and briefly re- 
The one now adopted by New Jersey is identical 
so far as the specific rules are concerned. 

In the case of the Pennsylvania code rule 5 has been 
criticized, from the-viewpoint that it would work un- 
reasonable hardship upon the manufacturer to carry out 
its requirements. It reads: 

Rule 5. Emergency Lighting: Emergency lights shall -be 
provided in all work space aisles, stairways, passageways and 
exits; such lights shall be so arranged as to insure their 
reliable operation when, through accident or other cause, the 
regular lighting is extinguished. 

The New Jersey code explains this rule by the follow- 
ing note: 


viewed. 


Emergency lighting may be installed in various 
ways, and specifications of all such systems shall be sub- 
mitted in duplicate to the Bureau of Electrical Equipment of 
this department for preliminary approval, before being in- 
stalled. <All such lighting shall be (if electric on separate 
circuits) entirely independent of the regular lighting equip- 
ment, and shall take energy from a source acceptable to the 
Department of Labor, and which is not liable to failure, 
through accident or other to the regular lighting sys 
tem 


systems 


cause, 


The intent of this rule is unquestionable. It purposes 
to provide light so that employees can safely leave a 
factory building in case the regular lighting system fails. 
However, it may work an unreasonable hardship to small 
manufacturers, for it means a duplication of the lighting 
equipment and provision for taking energy from a second 
source. 

It is a provision that may perhaps be modified, as 
experience is gained in these two industrial states in the 
application of the code. 

The feature of congratulation is that New Jersey has 
now become the second great state to safeguard by law 
the eyesight of her industrial population. 


= 


* 


Freight-Car Shortage 


Another industry has come to the front to point out 
the difficulties being encountered because of the freight- 
car shortage of the United States—the fertilizer industry. 
The official association of the fertilizer manufacturers 
states that it will be impossible for the railroads to fur- 
nish the necessary number of cars next spring to handle 
the fertilizer for the spring planting, if the shipments 
are congested into such a short period of time as has been 
usual during the last few years. 

One cause of the lack of cars is the failure of the rail- 
roads to build new equipment during the past four or 
five years. This failure has been well known, and at any 
time during that period the possibility of a shortage could 
have been foretold whenever there was a large accumula- 
tion of freight to handle. You cannot wear out rolling 
stock and have it too. 
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Profits Uber Alles 


By BERTON BRALEY 
From “Coal Age” 


Now this is the story of Randall, the Solon from out of the West, 
Who said to the Wise Men of Congress, “My brethren, methinks it is best 
To start a new system of postage: the second class rate is too low 
“Let’s cut out the franking!” said some one, but Randall protested, “Oh, no! 
The frank is a privilege precious, forever fulfilling our needs 

For sending out unspoken speeches, and mailing quintillions of seeds, 
We cannot afford to forego it; but T have a far better way 


To add to the Government’s profits and help make the post office pay 


“I know,” cried a Congressman, loudly, “your meaning is plain as can be, 
You want to abolish the practice of sending the newspapers free 

Which don’t go outside of their countv—believe me, I'm with you, old scout, 
It’s really a graft most expensive, [’ll aid you in cutting it out, 

To cease such a species of outlay will save quite a bundle of pelf 


“T don’t want to stop it,” said Randall, “I run such a paper myself! 


“My plan is far simpler and cuter,” he added in confident tones, 
“We'll just soak the magazines harder by slicing the country in zones 
And piling on postage for distance clear up to six pennies a pound, 
Thus gaining some millions of dollars for Congress to scatter around 
In post office buildings for Podunk—large buildings of costly design— 


Or free distribution of papers—such papers, for instance, as mine. 


“We'd drive many magazines bankrupt, we'd double the price of the rest, 
We'd gather a tribute most heavy from people who live in the West, 

We’d stir up oid sectional feelings, on knowledge we’d levy a tax, 

The publishing business would get it where chickens are given the axe, 
But what do such little things matter? It’s ‘cash money’ profits that count, 
The people can go without reading if only the postal rates mount, 

The technical journals can wither, the magazines all fade away, 


That won’t hurt my small county paper—so up with the postage, I say!” 


Now this is the story of Randall, the Solon from out of the West, 

And this is the innermost meaning of what he has tried to suggest, 

He may not have said what is quoted, but if his new law is put through, 
The words we have rimingly noted will prove to be direfully true; 
The spread of instruction is threatened, and if you don’t want to allow 


This drag on the progress of knowledge, just write to your Congressman, 


NOW! 
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An Innovation at Johns Hopkins University 


CORRESPONDENCI 





Husiness men of 
lon 


practical courses for men and 


SYNOPSIS 
Baltimore 


versily to establish 


super a teu 


Last 
on 


challenged i¢ Jolins 


Hopkins 
factories, stores 
The university 

The students 


douh f 


women who were working in the 


offices and schools of lhe cutly. 


aulhoritve S acc ple ad the chall nde, 


j } ij 
inv Lhe special now numbe PHONE 


COUTSES 


laking reqular underqraduale work 





Philosophy, medicine, postgraduate work, research 
for these the Johns Hopkins University in the beautiful 
City of Baltimore, Md., has been widely known and justly 
celebrated. What a seeming turnover of idea and purpose 
to give courses for working people! 

To the great credit of the university this Innovation ts 
already a successful reality and Baltimoreans think more 
of their great educational institution than ever before. 

There is a bit of a story connected with the beginning 
of this Last held to 
commemorate the one-hundredth anniversary of the mak 


work, summer a celebration was 


ing of illuminating gas in America. Baltimore was the 
place of the festivities, for in that city gas was first pro 
duced. EK. Aldred, 
Chairman of the Board of Directors of the Consolidated 
Gas and Electric Co. of the « ity. 

Mr. Aldred, as we 


after the universities and schools of higher education, so 


Among the prominent speakers was J. 


say, started something. He went 
it is said, upbraided them for the fewness of the men and 
women that they helped, expressed emphatic disapproval 
of the courses given and criticized the training of the 
graduates turned out. Naturally, other speakers who 
were college-bred differed de« idedly with their views. It 
is reported that one of these men told Mr. Aldred that 
for the education that men had 


were it not received im 


universities and the research done in such institutions. 
he would be running a tallow-dip factory instead of sup 
plying gas and electricity. 


A little later Mr. Aldred 


associates asked the university if it would establish courses 


and a few of his business 
for working people if the cost of the undertaking was 
guaranteed. The university accepted the proposal—or 
better, challenge—and the work was started in September 
and October last. 

Baltimore sub 


Some twenty firms and business men of 


seribed to a fund of $10,000 to insure the financial suc- 


cess of the innovation. 


RESULTS ALREADY ACHIEVED 


just closed. Some 1,300 stu- 
225 in the “Night Courses for 
Keo 
The 


total is more than double the regular undergraduate revis 


The first half-year has 
dents have been enrolled 
Workers,” 625 in 


and the 


Technical “Courses in Business 


nomics” rest in the courses for. teachers. 
tration 
One 


ployees who attend the classes. 


for all of its em 
At least two others hav 
agreed to pay one-half of the tuition of every employee 


firm is paving the entire fees 


rtificate from the 
Several companies have advanced money for 


who finishes a course and receives a « 
university 
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the fees, permitting their workmen to pay it back in small 
installments. 

The students come from all kinds of business positions. 
In the courses for technical workers are chief operating 
cngmeers, salesmen, designers, draftsmen and machinists. 

In the business courses are stenographers, private sec- 
retaries, salesmen, saleswomen and office employees in 
Punctilious attend- 
attention are the 


banks, brokerage houses and _ stores. 


ance and enthusiast rule, not the 


exception. Several students have already said that they 
were more than paid for the cost in time and money. 
One of the protessors contrasts the spirits of the day and 
night students by saying, “The day students are working 
working for knowl- 


for a degree: the night students are 


edge. 


Night Courses ror TrecuNicaAL WORKERS 


\n idea of the nature of the courses and the instruction 
is given by the following outline of the “Night Courses 
for Tee hnic al \\ orkers.”’ 


MECHANICAL ENGINEERING 


|. Machine design and _ the study of the materials of 
machines; lectures and drafting room 
Design of machine parts—gearing, framing, turbine and 


boiler leading to the laying out of a complete power plant 
This course is accompanied by a parallel course in the draftin, 
room. 

2. Elementary heat engines and power production; lectures 


ind laboratory. 

Sources of power; fundamental principles of thermodyna 
mics as applied to perfect gases; properties of steam and gases; 
the cycles used in heat engines; combustion; fuel analysis 

is engines and producers; power-plant efficiency. 
3. Lectures on the industrial 
Selections will be made from the following subjects: 


principles of organization 


Legal, financial and administrative organization of indus 
trial enterprises Selection of location and character of plant 
Operating organizations and systems for cost and timekeep 
ing Labor problems Sales organizations, contracts anid 
specifications 

ELECTRICAL ENGINEERING 

1. Elements of electricity and magnetism (first half-year) 
lireet-current half-year) 

2. Elements of alternating currents (first half-year); alter- 
practice (second half-year). 

These courses will cover the following: Electrostatics, ele« 
tric and magnetic potential, electromagnetic induction, electri: 
conduction, and their extension to the field of practical appli 
cation. The course includes the elementary treatment of the 
theory of the direct-current generator, the direct-current 
motor, direct-current distribution, and the elements of alte: 
nating-current practice 


machinery (second 


nating-current machinery and 


CIVIL ENGINEERING 


|. Elementary hydraulics, lectures, recitations and labora 


tory practice 
laws 


The pressure and flow of water and the fundamental 


if hydrostatics and hydrodynamics 
4 elements of the strength of 
recitations and drafting room. 


3. Strength of materials and design of structures; draftin, 


Structural mechanics and 


materials: lectures, 


room and laboratory practice 


The application of the principles of mechanics (particularl) 
statics) to the simpler problems of engineering construction 


Of the foregoing the popular courses are the three in 
mechanical engineering, Course 1 in electrical engineer- 
ng and Course 2 The enrollment 
for mathematics and physics has not been large, possibly 


in civil engineering. 


hecause these classes were started after the others. 

The character of the work is indicated by this quota- 
tion from the announcement: 

“In view of the probable lack of uniformity in prepara- 
tion of students attending the evening classes, it is ex- 
pected that the work will be of an elementary character. 
The various subjects will be developed after a careful re- 
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view of the fundamental principles upon which they are 
based, and the extent of the work covered will necessarily 
be determined by the proficiency of those in attendance. 
It is hoped that this plan of college courses for technical 
workers will develop so that satisfactory work may be 
credited, under suitable regulations, toward a degree.” 
The tuitian fee is fixed at the rate of $10 for one hour 


per week for the school year. Most of the courses require 
two hours per week, making the fee $20. 

The instruction is largely through lectures or explana- 
tion. In some cases textbooks are used. In the technical 
courses the working of problems is a feature that is.em- 
phasized. The examples so far as possible are drawn 
from practical things, machinery, machine details or 
questions in regard to their design and operation. 


Motives ror TAKING THE CouRSES 


Why are men taking these special technical courses ? 
Let us listen to the testimony of a few of them. One man 
wanted to use a throttling calorimeter but did not know 
how it worked nor why. Another had made a complete 
set of drawings of a duplex pump and then wanted to 
know what the various parts did. A stationary engineer 
who had been able to earn a handsome bonus by effecting 
economies, took the course in industrial management, and 
after a few lessons said, “I have already learned how to 
organize my work better and make still greater savings.” 
A contractor lost an attractive contract, he believed, be- 
cause his competitor was a technically trained man while 
he was not. 

To sum up, the principal motives for taking the courses 
seem to be three: (1) The need of information and help 
to do daily work; (2) the desire for university training; 
(3) the wish to benefit from mental stimulus. 

Each of these three wishes, desires and needs is normal. 
The university and business men of Baltimore have 
started a helpful work in providing educational means. 


i) 


{Developments in Machine-Shop 
Equipment in 1916 


In the opening paragraph in the review of developments 
in machine-shop equipment during 1915, published a year 
ago, is tiis sentence: “The record in a striking way 
shows the great influence of the European War upon the 
basic American industry.” This statement is even more 
pertinent for the year 1916 than it was for its predecessor. 
The normal trend of machine-tool development has been 
still further sidetracked, and the restraining effect that 
rushing business has on new design is again emphasized. 

The total number of new equipment items appearing 
in the records of the American Machinist during 1916 
is only 329. This is the smallest for any of the past 
six years, during which time the classification of these 
items now followed has been in force. The comparison 
with the five preceding years is appended : 

Items of New Shop 
Equipment Appearing 


in the “American 


Calendar Year Machinist" 


1911 437 
1912 375 
1913 399 
1914 503 
1915 425 
1916 329 


The drop from last year is nearly 100 items, and the 
total is 46 items below the record for the low year of 





AMERICAN 





MACHINIST tI 


1912. ‘Truly, rushing business is permitted to lay a 
paralyzing hand on the efforts to bring out new designs. 
A detailed analysis of the year 1916 is given in the 
accompanying table. 
COMPARISON OF MACHINE-SHOP EQUIPMENT DEVELOPMENTS, 
1914, 1915, 1916 


Number of Items Pub- 


° lishec 
Kind 1914 1915 1916 
Automatic machines 10 ! 1 
Bolt, nut and pipe threading and cutting machines 6 ! 0 
Boring machines and boring mills 18 8 4 
Cold, band and hack saws 12 10 8 
Drilling machines 3 38 18 

Gear cutters a 10 
Grinders 42 36 27 
Lathes 33 45 77 
Machine-tool attachments, separate 0 17 14 
Millers 21 18 17 
Miscellaneous machines and apparatus 86 104 49 
Planers and slotters WW 2 4 
Power hammers 2 1 2 
Punches, presses and shears 39 42 13 
Shapers 5 2 0 
Small tools and gages 118 71 51 
Supplies and parts 29 14 38 
Tapping machines 9 5 a 
Total. 503 425 329 


In two cases only does the record of 1916 exceed that 
of 1915—in lathes and in supplies and parts. The lathes 
brought out during these two years number respectively 
{5 and 77. This increase reflects the demand for ma- 
chines to turn shells. A further comparison shows only 
33 lathes reported in the banner year of 1914. The 
increase in the item for supplies and parts probably has 
little significance. 

The machine tools developed especially for munition 
manufacture number 45. To this total it seems fair 
and conservative to add the number of the lathes brought 
out in 1916 in excess of the year 1914, which was prac- 
tically uninfluenced by the war. This difference is 44. 
Adding this amount to the previous number 45 gives a 
total of 89; that is, it seems fair to say that at least 
89 machine tools that entered the record of new machines 
put on the market during 1916 were especially developed 
because of the requirements for the production of muni 
tions of war. This is indeed a large proportion. 

Two of the groups of machine tools that can be profit 
ably split up into their classes according to size and kind 
are the lathes and the machine tools especially developed 
for munition manufacture. 

The total of the 56 lathes divides 
8-in., 3; 814-in., 1; 12-in., 2; 
1; 16-in., 2: 17-in., 2; 18-in., 4; 19-in., 3; 20-in., 1: 
2014-in., 3; 21-in., 3; 22-in., 4; 25-in., 3; 24-in., 3; 
26-in., 3; 2614-in., 2; 30-in., 2; turret lathes, 13. 

The 45 machines developed especially for producing 
material divide as Turning and boring 
machines for shells, 23; drilling machines for shells and 
grinders for shells, 1; miscellaneous machines 
for a wide variety of operations on shells and fuses, 18. 

There are some facts that indicate that the trend of 
development during 1917 may be more nearly in keeping 


into 19 classes, as 


follows: 1334 -in., 1; 15-in., 


war follows: 


fuses, 3: 


with that which was under way at the close of 1914. 
In spite of the fact that machine-tool building shops 
are busy today, in many places new designs are under 


way either on the drawing board or in the experimental 
room. In some cases outside designers are being em 
ploved to supplement the efforts of the regular shop staff. 

A guess that may be a hazard is that there will be 
many fewer war machines brought out during 191% than 
during the two preceding years and that there will be 
more machines intended for generat manufacturing. The 
tendency toward greater automaticity still seems to hold. 
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Micrometer Index 


A new attachment, known as a micrometer index, has 
been put on the market by the Brown & Sharpe Manufac- 
turing Co., Providence, R. IL., for use in connection with 
The ad- 
vantage of the new index is that it gives readings to 
i, min., the direct with the 
old style, using the 49-hole circle, was 11.02 min. 

The attachment housing containing a 
worm on a vertical shaft, at the upper end of which is 
located a dial graduated to half minutes. The worm 
meshes with a wheel mounted free on the spiral-head 
wormshaft. The regular index plates are fastened to the 
worm, and connection with the spiral-head wormshaft is 
obtained by the regular index crank and pin engaging 
, The micrometer index in- 


its special head and universal index centers. 


whereas smallest reading 


consists of a 


with holes in the index plate. 

















MICROMETER INDEX FOR UNIVERSAL CENTERS 


When in 
the index-plate stop pin engages a hole in the attachment 


use, 


terferes in no way with the spiral head. 


casting and prevents the same from rotating, allowing 
rotation to be made only through the worm and wheel. 
When it is not desired to use the micrometer index, the 
indexing is carcied on in the usual manner. 
8 
Vertical Drilling Machiné 


Baker Brothers. Toledo, Ohio, have recently added a 
heavy vertical drilling machine to their line. A gang ol 
four such machines, with a continuous table, is shown in 
the accompanying illustration. The ma- 
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a safety shear pin to protect the feeding mechanism. 
The bearing between the spindle sleeve and the head 
runs the entire length of the head. A spring device holds 
the belt securely on or off, and in the off position a brake 

















A FOUR-SPINDLE GANG 

Speeds, 25 to 614 r.p.m.; drilling feeds, 0.005 to 0.024 in. 
per revolution; reaming feeds, 34 times the drilling feeds; 
spindle bored for No. 5 Morse taper and slotted across the 


DRILLING MACHINE 


end; center of spindle to face of column, 10 in.; maximum 
distance of spindle to table, 32 in.; vertical adjustment of 
table, 18 in.; length of feed, 12 in.; driving pulleys, 15 in. in 


diameter; face, 2% in.; weight, 2,500, 5,100, 7,650 and 10,250 Ib. 
respectively for 1-, 2-, 3- and 4-spindle machines. 

is applied that stops and holds the spindle. The machines 
are furnished in 1-, 2-, 3- or 4-spindle units, with inde- 
pendent or continuous tables. The tables are provided 
with pockets for cutting lubricants and are equipped with 
elevating screws. 


= 


Vernier Height Gage 
The vernier height gage shown in the accompanying 
illustration has recently been placed on the market by 
the L. S. Starrett Co., Athol, Mass. The bar is graduated 
to read by means of the vernier to 0.001 in. cn heights up 





chines are said to be of such capacity as to 
drive a 114-in. high-speed drill to maxi- 


SF 
. 4 oS - , " ; i 








mum efficiency. Speeds and feeds are || Pate 
obtained by means of gears. Six drilling e 


feeds are furnished as standard equipment, 


with a quick change to reaming feeds, 
which are 314 times the drilling feeds. 








rack are hardened, 


The feed pinion and 








provided with 


gear is 


the 


and worm 


HEIGHT GAGE BASED ON THE VERNIER PRINCIPLE 








January 4, 1917 AMERICAN 
to 8 in. 
har. 
Two special attachments are furnished when desired. 
The first is an extension that is to the slide, 


The base is hardened and ground square with the 


fastened 


allowing measurements to be taken from either the top’ 


er the bottom side of the jaw. The second attachment is 
used to measure the depth of recesses or to take measure- 
ments inside of the frame of a jig or fixture or other 
The bar is 10 in. long and 
the bottom, 


similar piece of mechanism. 


the base, which is recessed at measures 


1x234 in. 


Shearing-in Press for Die Makers 


A press especially designed for the use of die makers, 
for shearing in dies and punches, is being placed on the 
market by the Manhattan Machine and Tool Works, 
Grand Rapids, Mich. The machine is provided with a 























DIE MAKERS’ SCREW PRESS 

Size of bed, 18x36 In.; space between standards, 26 in.; 
thickness of bed, 6 in.; diameter of standards, 3 in.; maximum 
height of bed to ram, 24 in.; diameter of screw, 2 in.; weight, 
1,500 Ib. 
large bed with fifty-two 5g-in. tapped holes by means of 
which dies may be secured in any desired position. 
press is a one-man machine, aud it is so built that the op- 
erator can reach and move the handwheel while watch- 


ing the work, which is in many cases very necessary., 





The, cent. interest on the day before Christmas. 
the fund, each employee who is absent or late on not more 


than one day in the month without excuse is credited 
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Cylinder Regrinding Machine 


The illustration shows a cylinder regrinding machine 
that has recently been placed on the market by the B. L. 
Schmidt Co., Davenport, Iowa. The machine is intended 
The bed is of the 
box-section type, provided with a vee at the front and a 
flat at the rear. The spindle is 454 in. 
91% in. long, and is oiled at the center by a ring oiler. 


for use in repair shops and garages. 


in diameter and 

















CYLINDER REGRINDER 
Leneth of bed, 55 in.; width of bed, 15™% in.; height 
bed to center of spindle, 12 in.; floor space, 5x3 ft. 


from 


The carriage bears on the bed throughout its entire length 
and the cross-slide has a bearing surface 22x8 in. Three 
feed changes are provided by means of cone pulleys, and 
the reverse is accomplished through the medium of a pair 
of tumbler gears. The angle plate has a separate adjust- 
able front plate, which facilitates the centering of tly 
cylinders. The machine will handle work varying in size 
from a motorcycle cylinder to a six-cylinder block 311% 
in. long, and will bore cylinders from 21% to 8 in. in 
diameter and up to 15 in. long. 


Christmas Bonus Fund 


An original and interesting bonus plan is that which 
has been adopted by the Cincinnati Planer Co., Acme 
Machine Tool Co., and the Greaves-Klusman Tool Co. 
during the last year. In addition to a special bonus of 
10 per cent. of the total earnings of employees each 
month, which is payable the second Thursday of the 
month following, these three concerns last February con 


ceived the idea of additionally rewarding those employees 


who are earnest in the performance of their work and 


regular in attendance. So they created a Christmas savings 
fund, consisting of 5 per cent. of the total earnings of 


the employees, which is paid to the employee with 3 pet 
To make up 


with 5 per cent. of his earnings for that particular month. 
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Raw-Material Inventory of 1917 
By Cuartes P1ez* 


“How am I going to inventory my raw 


This question confronts the manufacturer as the year 


hand or contracted 
materials at prices 


sorely 


draws to a close. He may have on 


for a considerable tonnage of raw 
materially below the market, 
tempted to include in his year’s profits the appreciation 
This would only 


and he may be 
in values resulting from his foresight. 
be in line with the usual policy of 
products at the market price and would not be opposed 
to customary accounting methods. But conditions this 
year are not usual, and usual or customary methods may 
The advance 


inventorying raw 


not therefore be safely applicable to them. 
in prices of raw materials like pig iron, steel and copper 
has not only been marked, but it has continued with 
scarcely a break for 18 months. It is a poor buyer indeed 
who in such a market could not show considerable profit 
on his purchases. The trend is still upward in spite of 
the extraordinary advances in steel and pig iron during 
the past 90 days, and stocks of these materials look like 
ready money to the fortunate possessor, no matter what 
price he paid for them. Why, then, should he not 
inventory them at the existing market price and take 
his profit ? 

The recent spectacular drop in the prices of securities 
supplies the answer. The rise in raw-materials prices has 
been as substantial as the rise in price of the war brides; 
and the drop is likely to be as severe, though not as 
spectacular. Even if this drop is not imminent, even 
if the present exceptional price level is maintained for 
 *President, Link-Belt Co. 
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New Publications gear speed changers; 











Steel Hopper-Bottom Coal Car 
Norman W. Henley Publishing Co., 
City. Price, 25c. 
This is a chart 

steel hopper-bottom coal car 

bered and its proper name given in a 

list at the lower portion of the chart 


vaporizing and mixing 


showing the anatomy of a 
nition apparatus 


Each part is num 
reference 
gine ; 


The Slide Rule—By C. N. Pickworth. One Each subject is well 
hundred twenty-four 7%4x5-in. pages; illus ter is presented in 
trated. Published by D. Van Nostrand Co., <hould appeal to anyone 
New York City. Price $1 biles 


This is the fourteenth edition of this work and 
the contents have been extended to include a 
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material ? 


ear briefly described; the transmission apparatus 
of a motor car; planetary speed changers; clash- 
the friction drive; the 
magnetic transmission ; the motor-car engine; en- 
gine elements and adjustments; the operation of 
Published by 4 motor-car engine; power estimates for motor- 
New York car engines; multiple-cylinder gasoline engines; 
rotary gasoline engines; cylinder-cooling devices ; 
the engine fuel; 
described; the 
moving parts; operation of a motor car and en- 
adjusting the ignition; adjusting the mix- 
ture; causes and symptoms of engine trouble. 
illustrated, and the mat- 
readable 
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6, 





another year, the manufacturer will ultimately be faced 
with the reverse of the present problem—a stock of raw 
materials contracted for at high prices and a rapidly fall- 


ing market. And his net profits growing out of his 


material purchases during the entire period of inflation 


and resurgence to the normal level will be the difference 
between his profits from the rise and his losses from 
the drop which will inevitably occur at some time in 
the future. 

At present he is only half through this period. He 
can show his profits from the rise; his losses are still 
matters of the future, and he has supreme confidence 
that his foresight is such as to enable him to continue to 
show profits. 

But the conservative manufacturer will consider that, 
as he has but half completed the transaction, he had 
better not the increase in the values of his 
raw material as a profit. He will consider that he is 
temporarily custodian of a goodly sum, a part of which 
may remain with him if his judgment is sound and luck 
stays with him. But he will decide that he had better 
set aside a certain amount as a reserve against the drop 
that is inevitable. Conservatism, and that is the quality 
to apply te methods of figuring profits this year, will 
dictate that if pig iron and steel be inventoried at the 
present market prices a reserve of at least $10 per ton 
on the pig-iron stock and a reserve of at least $20 per 
ton on the steel stock be set aside before profits are 


consider 


figured. 

It does not pay to send out an order for a pearl necklace 
because you are surrounded with blue chips in the middle 
of the game. Wait, for you may be owing the bank 
before. the game is over. 


company has been taken over by the Thomson 
Electric Welding Co., of Lynn, Mass., who will 
manufacture these machines in the future and 
look after the needs of the Toledo Electric Weld 
er Co.’s customers. 





pevions i Forthcoming Meetings 
lubrication of 








Automobile Engineers. Annual 
meeting, Jan. 9-11. United Engineers Building, 
New York City. Colver F. Clarkson, secretary, 29 
West 39th St., New York City. 

American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa 


Society of 


manner that 


interested in automo- 





section dealing with the solution of algebraic 
equations by the slide rule Suggestive notes 
ire given which should prove of interest on this 





Business Items 


tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre 
tary, 40 Central St., Boston, Mass. 








subject 


Worm Gearing—By Hugh Kerr Thomas Sec- 
ond edition. Ninety-four 9% x6-in. pages; il 
lustrated. Published by McGraw-Hill Book 


Co., Inc., New York City Price, $1.50 
In this edition corrections of a few typogra 
phical errors that appeared in the first edition 
have been made. Part of Chapter IX has been 
rewritten, and three short appendices have been 
idded to bring the text abreast of the author's 
most recent investigation 
The Engineer in War—By P. S 
dred and eighty-seven 74 x5-in 


Waynesboro, 
The building is 105 ft 


tions 


Bond. One hun city 
pages ; 


For the Manufacture of its improved floor type 
boring, milling, drilling and tapping machine, the 
Landis Tool Co. has erected a new 
Penn., of fire-proof 
wide, 176 ft. long, concrete 
floor, concrete tile roof, steel sash and steel par 
titions throughout and is divided into three sec- 


The Trafford Engineering Co., 
Manchester, England, has taken an option on the 
park of Cork, with 
illus- that it will erect a manufacturing establishment 


a conditional 


Providence Association of Mechanical Engi 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I 

New England Foundrymen's Association Reg 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 
Western Pennsylvania 
section meeting, 
secretary, Oliver 


factory in 
construction 


Engineers’ Society of 
Monthly meeting, third Tuesday; 
first Tuesday Elmer K. Hiles 
Building, Pittsburgh, Penn 


Rochester Society of 


Trafford Park, 
guaranty 


Technical Draftsmen 


trated. Published by McGraw-Hill Book Co., to cost between $1,000,000 and $2,000,000. The Monthly meeting, last Thursday. O. L. Angevine 
Inc., New York City. Price, $1.50 company intends to manufacture worm-drive mo- Jr secretary. 857 Genesee St.. R she ter N. a 
In this work is presented a brief outline of tor trucks on a very large scale, and it guar- es ce ree peg” eR oye ~~ ged op 
the relation of engineering to the conduct of war antees to employ at least 2,000 adults at a Superintendents’ and Foremen’s Club of Cleve 
and the adaptation of the principles and prac- minimum wage of a shilling (24¢.) per hour land. Monthly meeting, third Saturday. Philip 
tices of civil engineering to military require - 7 Frankel, secretary, 310 New England Building, 
ments. The book is divided into 11 chapters The Thomson Spot Welding Co., which has Cleveland, Ohio 
that deal with various phases of the subject been recently formed under the Massachusetts Western Society of Engineers, Chicago, Ml 


laws, has 


acquired all of the patents for the 


Begular meeting, first Wednesday evening of each 


— hg A is — in an interesting manner process of spot welding, and spot welding ma 
anc Ss we 8 b 4 rlosss oO » - — 2 . ~ : . ps ; 
tary 2 oy . oo A -! ad = chines formerly held by the Thomson Electric po ge FA | — Gian 
ind should be found helpful Welding Co. and the Universal Electric Weld- ~ se nap rs : — = 
, ing Co. It has also acquired all the physical Philadelphia Foundrymen’s Association. Meet 
Homan’s Automobile Handbook By J. T. Homan assets and all the spot welding patents, etc., ings first Wednesday of each month, Manufac- 
Two hundred and forty-eight 7%x5-in. pages; of the Toledo Electric Welder Co., of Cincin. turers’ Club, Phitadelphia, Penn. Howard Evans, 


79 «illustrations. Published by Sully and 


Kleinteich, New York City. Price, ing been forced in 


This work is divided into 20 chapters, which 
the following subjects: 


deal with The motor machine business 


nati, Ohio, which is being liquidated after hav- 
litigation to admit the val- 
idity of the Harmatta patent. 
formerly 


secretary, Pier 45 North, Philadelphia, Penn. 
Technical League of America. Regular meet 

ing, second Friday of each month. Oscar 8S. Teale 

secretary, 35 Broadway, New York City 


The butt welding 
conducted by this 
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Wheel-Shop Dismounting Press 


By FRANK A. STANLEY 

































tloor. The control is effected by means of suitable valves 


SYNOPSIS—Special equipment of a car-wheel operated by a narrow strip of steel resting on the floor 
shop of the Minneapolis, St. Paul & Sault Sainte plate above, so that as a pair of wheels roll forward and 
Marie Railway Co., including the dismounting pass over the controlling strip the platform is moved 
press, howting devices for axles and wheels and laterally to carry wheels and axles to a definite position 
means for transporting them after dismounting. in line with the press yoke. 

All the details are shown in the illustrations. The rails have a slight inclination downward toward 





the press, enabling the wheels to be rolled forward with 

In an earlier article a description was given of the — slight effort. As the wheels approach the press, the flange 
new wheel shop of the Minneapolis, St. Paul & Sault of the left-hand wheel contacts with the inner face of a 
Sainte Marie Railway Co., at Minneapolis, Minn., and narrow bar of steel secured to the floor at a slight angle 
reference was made therein to a novel dismounting press in the horizontal plane, causing the inner face of the 
for removing wheels from axles. It is the purpose of hub to run forward snugly against the opposing face 

















FIG. 1. CAR WHEELS READY FOR DISMOUNTING 


the present article to illustrate somewhat in detail the of the press yoke. This is illustrated clearly in Fig. 2, 


principal features of construction and operation of this where a pair of wheels on their axle ready for dismount- 
machine. ing are shown in position in the press with the projecting 
As stated in the former article, the wheels and axles wheel resting upon a narrow platform that has a longi- 
as they come from the road are rolled on cross-tracks tudinal movement in an opening in the floor, so that this 
through a swinging door into the shop and passed directly wheel will always be properly supported during the process 
to the dismounting press. Fig. 1 shows several pairs of of forcing the axle out of the other wheel. It constitutes 
wheels passing through the horizontal doorway and _ really a floating table which travels back and forth as 
rolling upon a set of tracks, which are offset slightly to required to accommodate the wheels and which is always 
permit the wheels on successive axles to clear one another’ on a level with the shop floor to permit the wheel to roll 
and thus occupy a minimum of space. on and off freely. To take different sizes of wheels, the 
The dismounting press is directly opposite the ends entire press is adjustable vertically by four screws at the 
of the rails. To compensate for the staggered positions outer corners, the screws being rotated in unison by a 
» of the different sets of wheels and axles each unit, con- power-driven chain passing over four sprockets, one on 
sisting of axle and pair of wheels, as it passes off the each screw. 
track rolls onto a platform that has a transverse movement 
sufficient to bring the inner hub of each. left-hand wheel 
into line with the left-hand face of the supporting yoke In order that there shall be no cramping of the work 
of the press. or unnecessary stress upon the ram, due to distortion of 
This travel of the platform, which represents a move- the axle or to irregularity of its face, the ram is provided 
ment of about 16 or i8 in., is accomplished through the with a flexible head, Fig. 3. This consists of a hemi- 
spherical member with a flanged base by which it is 


Ram HEAD AND AXLE SUPPORT 


medium of an air cylinder and piston below the shop 
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FIG. 2. THC DISMOUNTING PRESS 


attached to the end of the ram, and it carries upon its 
body a spherically seated member attached to the base 
by a ball-ended spring-controlled bolt. This arrangement 
permits the working face of the device to swivel in any 
direction whatsoever, so that its steel faceplate may always 
rest squarely against the end of the axle, obviating all 
possibility of cramping or binding when pressure is ap- 
plied to the ram. 

In line with the axle at its opposite end there is a 
long air cylinder with a piston rod that carries a pair of 
very heavy spring-controlled hooks for grasping the outer 
end of the axle immediately behind the journal flange. 
This pair of hooked jaws is supported by a suspending 
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FIG. 3. DETAILS OF FLEXIBLE RAM HEAD 


member having at the upper end a trolley wheel running 
on a bar extending forward to the top of the press. The 
arrangement is quite clearly shown in Fig. 2, and a detail 
of the jaws and trolley support is given in Fig. 4. 

The effect of the trolley support is of course to hold 
the hooked jaws closely in line with the end of the 
axle, thus at the same time taking their weight from the 
outer end of the piston rod, which in its extended position 
projects several feet from the air cylinder. The outer end 
of the upper jaw is kept from dropping below normal 
position by a hinged supporting link at A, and the lower 
jaw is similarly controlled by the spring B. This spring 








operating upon the rear ends of the jaws closes the work- 
ing ends sufficiently so that as they slide forward over 
the axle flange they snap down upon the axle body and 
provide a substantial grip immediately inside of the 
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FIG. 4. HOOKS FOR AXLE END 


flange, as indicated by the sketch. In this position they 
are clearly represented in Fig. 5. 

As the axle is pressed back out of the wheel hub, the 
air piston is operated to draw the axle and the remaining 
wheel away from the press, as in Fig. 6. Here, as will 
be noticed, the carriage under the wheel has traveled 
to the right with the work, while the other end of the 
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FIG. 5. A*<LE HOOKS IN USE FIG. 6. AXLE SUPPORT—FIRST WHEEL DISMOUNTED 
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. . . wt ,* 
axle is supported by a spring-suspended sling mounted 4 Pipe | iw) 5, Bolt 
“e . , sesieiiaa 
upon the top bar of the press and adjustable by hand- 
wheel and screw to bring the supporting roller to the 
necessary height to carry the end of the axle properly. FIG. 8. CHUTE FOR SCRAPPED WHEELS 
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FIG. 9. REVERSING AXLE IN PRESS REMOVING FREE AXLE FROM PRESS 
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The next step in the dismounting process is to roll 
the dismounted wheel to an air hoist at the back of 
the press, where it is lifted into line with an inclined 
chute down whch the wheel rolls to a car alongside the 
platform back of the shop. 

Deraits or Hoist AND CHUTE 

The hoist is shown in Fig. 7. In normal position it 
rests with its carrier—a narrow, inclined metal box open 
at the ends—level with the floor. When a wheel is rolled 
into the carrier, the rear of the wheel flange rests against 
a spring plate bolted to the inner face of the shop wall. 
When the lever on the press rail is operated, a stop on 
the vertical rod at the rear actuates the cut-out cocks 
that control the piston, and the carrier and wheels are 
elevated into line with the inner end of the chute, as 
seen in Fig. 7 The wheel then rolls out through an 
opening*in the wall, which is normally closed by a balanced 
swing door, and passes down the chute. The carrier is 
then lowered to original position, ready for the next wheel. 

The construction of the inclined chute is shown in 
Fig. 8. Here, as will be seen, the chute is made up of 
steel plates, properly spaced and tied together at the 
bottom by through bolts, these bolts carrying also a pair 
of rails made of rectangular stock, which are spaced and 
secured by sections of %4-in. pipe. As the wheel rolls 
down the chute on one of the rails, it is inclined slightly 
and rests in its travel against a half-round bar riveted to 
the upper edge of the chute. 

With the first wheel out of the way as described, the 
remaining wheel on the rolled around; as in 
Fig. 9; the long air piston at the right is advanced to 
grasp the axle end, and the second wheel is dismounted, 
as in Fig. 10. An air hoist on a crane jib is then swung 
over the center of the axle, as illustrated in the latter 
view. The axle is grasped bodily by the tongs on the 
air lift and is then passed out of the shop on a special 
carrier; or if it is to be at once re-turned and put into 
service, it is placed on a pile at the rear of the lathe. 
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Shop Schools for Apprentices 


By ENTROPY 


Very few machine shops are keeping their annual turn- 
over of employees under 100 per cent.; more find it close 
to the 200 per cent. mark. A few of the larger shops 
conduct regular apprentice-training schools. Some of 
them get large advertising values from these schools, 
which seems to be an anomaly, since the largest of them 
has not over 2 per cent. as many pupils or apprentices 
as the shops have employees. If the courses require four 
years, it is not to be expected that more than a quarter of 
the whole number of pupils will be turned out as graduate 
apprentices in any one year, which will then figure out 
to supply approximately one-half of 1 per cent. of the 
shops’ total demand for mechanics. Any system that meets 
so nearly an infinitesimal fraction of the demand for 
workmen can claim to be nothing more than an experi- 
ment station. It is in no sense solving the problem. 

Training by the industry within its own shops has a 
value to the boy who is trained; but to the employer who 
pays for the training its value is problematic, because 
there is no reason to suppose that such a boy will be 
much if any more inclined to stick to the shop than the 
other employees—and that is not the spirit of the_times. 
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These graduate apprentices naturally become journey- 
men mechanics in the true sense of the word, and very 
rightly so from their own viewpoint. They have learned 
what they can within a certain shop. They have been 
held closely, and they realize that there is an outside world 
about which they know nothing. They have associated 
for four years with men who have roamed and who have 
told them fairy tales as well as facts. It is part of their 
education to travel. 

In the old days this custom worked no hardship on the 
employer, because when his apprentice became a journey- 
man he was able to hire another journeyman who had 
been as carefully instructed as his own. It was merely 
an exchange. But now there are so few boys who are 
being given any training at all that no exchange is 
possible. The graduate apprentice leaves, but there is 
no trained man to come with the ideas of another shop 
to take his place. The money sunk in him has disap- 
peared, or gone to help someone in another city. 


ONE APPRENTICE TO FivE WorRKMEN 


If everyone would turn to and train up his fair share 
of boys, as was the practice in the old times, no one 
shop would be overtaxed. The average working life of 
a machinist is something over 20 years after the age 
when he should have completed an apprenticeship. His 
apprenticeship should require four years, from which it 
is right to conclude that, if each shop took one apprentice 
for each five workmen, the ranks would always be kept full. 
It would not reduce the flow of workmen through the shop ; 
as many would have to be hired to take the places of those 
who journeyed on as now, but there would be a supply of 
men trained according to someone’s ideas to fill these 
places. 

Now if everybody is going to do this, it becomes a 
business in itself. Anyone who has tried to run a trade 
school or to handle a group of boys in a shop will agree 
that it is very difficult to find foremen-instructors who can 
handle such a problem with justice and efficiency. There- 
fore, being a business in itself, distinct from a manu- 
facturing business, it can be carried on by specialists or 
professionals to better advantage than as a side issue to 
a manufacturing business. 

The natural thought, if one agrees with the statements 
so far made, is that it should be a public function. It 
is; and yet those who have tried it out under public 
auspices have found certain difficulties that are not likely 
to be removed in the next generation, which make it 
problematic whether the question can be answered by the 
public. This obstacle is that branch of politics known 
as favoritism. Immediately a trade school or any other 
public institution is established, it becomes a dumping 
ground for useless friends of superfluous politicians. 


Civit Service May or May Not Hep 


The only thing that appears to have any deterrent effect 
is civil service; and when it comes to setting up a set 
of specifications for the selection of a competent instruc- 
tor in machine work and writing an examination that will 
keep a college graduate who has majored in poker and 
cigarettes from getting the job, it is a really serious’ task. 
When such favorites get attached to the payroll, it is 
next to impossible to dislodge them. The really enthu- 
siastic foremen who are on the job to make it a good one 
get discouraged when they see that the political favorites 
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The best resign, 
leaving the field to men whose ability to handle the work 
before them can only be expressed with the aid of a minus 
sign. 


Some day the American public is going to wake out of 


get by with incompetence and laziness. 


its dream and throw the rascals out, and then turn 
over and go to sleep for the next hundred years in the 
calm security that hypnotizes all of us. In the meantime 
and while we are waiting for the millenium, why not get 
together within the industry and organize what will be 
frankly trade schools, owned and operated by the manu- 
facturers through the medium of stock companies, where 
boys shall be offered opportunities that they cannot afford 
to pass by? If the time should ever come when the 
public is in a position to take over these schools and 
operate them effectively, let it do so; but in the meantime 
why not face the problem collectively, since the graduates 
must of necessity wish to work for various employers— 
a wish that we recognize as natural and right? 

Such a school shop should be less expensive than one 
run under semi-political auspices, because it will be more 
efficiently run. At the same time it must recognize that 
it is a school and that it must train some pretty un- 
promising material in order to supply enough to meet 
the demand. It must be patient and tolerant, for it 
must take boys and train them at an age when they 
have no sense of proportion and no sense of conventional 
right and wrong. They may do no more wrong than they 
will when they become men; but they lack skill in cover- 
ing their tracks, and they innocently do not realize that 
there is any reason for so doing. 

Such a shop school may appear to show a loss. It will, 
if it is efficient; but it is better to have every losing 
department of a shop out in the open where the loss can 
be studied and recognized than to have the loss distributed 
among different departments where it is concealed by the 
bookkeeping methods. The latter smacks too 
much of the alleged habits of the ostrich. 

It requires no capital and only a little extra expense 
to bring together all the machinery, tools and work on 
which a lot of beginners are experimenting at the com- 
pany’s expense and set them to work under systematic 
guidance. It may appeaf to cost more, because now the 
spoiled work is averaged in with that of the more highly 
skilled men; but the loss is the same in either case. 
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Piercing Operation Using the Slug 
as a Punch 


process 


By FRANK METZLER 


Designers of tools, ways and means, etc., are occasion- 
ally put to some disadvantage in the solution of an 
apparently easy task. Such happened to be the writer’s 
experience several years ago, and the solution so success- 
fully accomplished seems worthy of mention. 

The problem of fastening to the bar, Fig. 1, in a very 
secure manner, the channel-shaped piece shown in Fig. 2, 
had bothered a certain industry to quite a degree until 
finally the common practice resolved itself into an opera- 
tion of soldering. In order to depart from this the 
following method was developed : 

Two holes are put through each side of the channel 
piece, as shown, and the part is then case-hardened. It 
is then applied to the bar in the correct location, fitting 
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snugly in order that it will remain undisturbed when 
the hand punch is applied. The hand punch, shown in 
Fig. 3, has two piercing punches, one somewhat shorter 
than the other. Both, however, are of a definite length 
to perform their proper functions and of a diameter to 
fit the holes. 

With the channel piece properly located, the longer of 
the two punches is inserted into each hole alternately and 
the pliers compressed until the jaws come to a stop on th 
channel piece, resulting in the piece being firmly doweled 
to the bar, as illustrated in Fig. 4, where it is quite 
evident that the one side of the channel piece becomes 
the die and the other the guide for the punch. 

Should it be desired to remove the channel piece at 
any time, the short punch is inserted, and when full 
compression is secured, the slug is brought back into its 
original position and the piece removed. 

Further, should it be desired to shift the channel piece 
either one-half the hole diameter or any fraction thereof, 
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DETAILS OF THE WORK AND TOOLS 


the result obtained is as though there had been no previous 
disturbance of metal, as shown in Fig. 5. 

In experiments the original slug was cut four times 
and its purpose not defeated. The bar is made of three- 
quarter hard cold-rolled stock. 

The tooling of the process for making the holes in 
the piece shown in Fig. 2 was exceedingly interesting. 
The first and common resort is the drill, but the burring 
incident to this method precluded its use. The next 
thought is the punch press, and the design as shown in 
Fig. 6 was decided upon. 

The slot in the channel piece was fairly accurately 
machined, so that sufficient support and entrance and dis- 
charge were properly had. The punch in its descent 
forced the slug from the upper side into the center 
section, and preceding the punch in its descent it pierced 
a hole in the lower side. Thus the slug of the upper 
became the punch for the lower. The slug, being confined 
by the hardened center piece of the die, cannot becom« 
distorted and flatten out as might be expected. 

The success of the process is evidenced by the larg 
quantity pierced before the punch gave way. In fact its 
life was equal to the life of a punch piercing a thickness 
of metal equal to one side. The lower hole was pierced 
as clean as the upper, and of the same diameter, with 
no swelling of the metal, which might have been expected ; 
nor was any burr evident. In fact the ejector mechanism, 
of a delicate character, though not shown, had no difficulty 
whatever in performing its function. 
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Jigs for Making Parts of an Adding 
Typewriter 


By Ropert Mawson 





SY NOPSIS—-Describing and illustrating some 
jigs employed when mach ining elements used on 
adding typewriters. The tools are of modern de- 
sign and incorporate features of interest to jig and 
fixture designers. Latches and knurled-head screws 
have been used on these tools to reduce the time 
required for inserting and removing the part. 





Many interesting jigs and fixtures are employed by the 
Ellis Adding Typewriter Co., Newark, N. J., during the 
various machining operations followed in the manufacture 
of its adding typewriters. 

The jig used for drilling the crank wheel is made with 
two bases set at an angle with each other. By this 
method the holes are drilled in the casting radially. The 
tool used for drilling the trip cam is designed with a link 


FIG.4 








that swings inside a clamp. As the clamp is swung for- 
ward and the knurled-head screw tightened, the pressure 
forces the piece to be drilled back against the locating 
stop. On the jig used when machining the gear case the 
casting is located on a plug, and a hook bolt holds it 
against a locating pin. The cover is dropped down and 
held by a hook. 

The jig used for drilling the return gear is designed 
with a turned pin that fits into a previously machined 
hole. The cover is then fastened back by means of a pin 
that fits inside a cam surface on the cover. Attached to 
the cover is a clamp that bears against the gear, thus 
holding it in position. On the tools used for the gear 
box a base is provided on which the jig rests, as some of 
the holes are at an angle. This base is used when drilling 
the angular holes, and the latter are thus machined in 
the desired relative position and at the correct angle. 

















FI6.10 





JIGS FOR MACHINING TYPEWRITER PARTS, WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 
Operation—Drilling crank wheel, Fig. 1. The casting is 
placed on a turned stud, being located by a sliding pin that 
fits into a previously machined hole An open washer and 
knurled nut hold the casting in position. 
Holes Machined—~Two No. 50 drilled, the holes afterward 
being tapped 3 mm. in diameter by 1 mm. pitch. 
FIGS. 4 AND 4-A 
Operation—Drilling return gear, Fig. 3. The blank is 
located on a turned pin and held in the jig by a clamp that 
is fastened to the under side of the cover. The cover is de- 
signed with a cam that fits over a pin, thus holding the gear 
securely in the jig 
Holes Machined—Two No. 42 and two No. 50 drilled. The 
latter holes are tapped 3 mm. in diameter by 1 mm. pitch after 
the gear has been removed from the jig. 
FIGS. 6 AND 6-A 
Operation—Drilling trip cam, Fig. 5. The piece is located 
between two pins and held in position by a swinging clamp 
operated by a link. The knurled-head screw tightened against 
the base of the jig throws the clamp forward against the piece, 
thus holding it in position 
Holes Machined—Two 4-mm. and one No. 50 drilled. The 
latter hole is afterward tapped 3 mm. in diameter by 1 mm. 
pitch. 








FIGS. 8 AND 8-A 

Operation—Drilling gear case, Fig. 7. The casting, which 
has previously been bored and faced, is located on a 32-mm 
pin that fits into a previously bored hole. The casting is 
then swung back and held against a locating pin by a hook 
bolt. The cover is then dropped down, being held by a latch 

Holes Machined—Four "/,-in., four No. 50, seven No. 41 
drilled; one 7-mm. spot drilled and reamed; three 8-mm. and 
one 4-mm. drilled. 





FIGS. 10 AND 10-A 


Operation—Drilling gear box, Fig. 9. The casting is lo- 
cated on a 13-mm. pin that fits into a hole previously bored. 
The casting is swung round to a stop by a knurled-head 
screw. The cover is then dropped down and held by a swing- 
ing latch. A loose base is provided with the jig, so that the 
angular holes may be drilled in the correct planes. 

Holes Machined—Three No. 50, one “/g-in. and one No. 12 
drilled. 


FIGS. 12 AND 12-A 


Operation—Drilling ball race for carriage, Fig. 11. The 
piece is dropped into the jig and pushed against a locating 
stop. The cover is then dropped down and held by five latches 

Holes Machined—Ten No. 28 and two No. 35 drilled. 
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DETAILS OF FIXTURES AND JIGS FOR ADDING-TYPEWRITER PARTS 
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Economical Spacing of Holes 
in Toolwork 
By Hueco F. Pusep 

Much has been written on the subject of accurately 
spacing holes, and different methods have been described 
whereby holes can be bored to within 0.0001 in. Such 
methods as involve the use of plugs, buttons, disks and 
size blocks are pretty well known to the majority of tool 
makers and need not be dwelt upon here. It is possible 
by the methods named to locate and bore holes very ac- 
curately, when sufficient time is taken. But as a general 
rule the center distances in the majority of jigs and fix- 
tures need not be closer than 0.0005 or 0.001 in., which is 
especially true of automobile work. 

Even greater errors are allowed in jigs or dies where 
the holes drilled or punched are used as bolt or rivet 
holes—in short, where a thousandth or so either way does 
not make very much difference in the assembling of parts. 
As a matter of fact, in several toolrooms where I have 
worked the use of buttons for locating holes for boring is 
absolutely forbidden on account of the time taken in set- 
ting them; and in such cases it is up to the tool maker 
himself to devise the best way out of the dilemma. 
Witnovut BUTTONS OR 


PLuGs 


HoLes 
SPECIAL 


LOCATING 


The purpose of this article is to show how holes can be 
located and bored to fairly close limits without the use 
of buttons or special plugs. The methods described have 
worked successfully in practice, and it might be added as 
an encouragement that it is quite possible to work to a 
0.0005-in. limit by the following methods, provided of 
that the tool careful and knows his 
business. 

Nearly all toolrooms have a hardened and ground arbor, 
one end of which fits the taper in the miller spindle. 
Such an arbor is shown at A. The projecting part B is 
cylindrical and is concentric with the taper shank C. 
This is a very good way of locating holes from finished 
surfaces or plugs inserted in other holes. For the bene- 
fit of those who have not used an arbor of this kind it 
might be said in explanation that the part A is supposed 
to run perfectly true when the taper part is driven into 
the miller spindle; then the arbor is brought to correct 
position by measuring over a plug, placed in a hole 
previously bored, and the arbor itself. But the great 
trouble is that this arbor very seldom runs true. 

The reason for this usually is that the tapered hole in 
the miller spindle has become scored from long use of 
end mills, cutter arbors, etc. To remedy this defect, a 
tool maker often resorts to the makeshift of chucking a 
rod in the drill chuck in the miller and turning the end 
to run perfectly true, and then makes his measurements 
from this rod. While in this way holes can be located ac- 
curately, it has one drawback ; namely, every new location 
requires the truing up of a new rod. Where a jig with 
a number of holes is concerned, it is a slow process at 
best. 

To overcome these difficulties the simple expedient of a 
button arbor can be resorted to. It is made from a piece 
of drill rod D, one end of which is faced square to the 
body, and it is drilled and tapped to receive the screw 
the end. In operation the 


course maker is 


that secures the button on 
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rod (which should be of as large a diameter as the drill 
chuck will take in order to overcome the tendency to 
spring) is held in the drill chuck, and the button is 
trued up with an indicator. It takes but a minute or so 
to make this button run dead true, after which it is but 
a simple matter of manipulating the miller table and the 
knee to bring the button to correct location opposite the 
position of the next hole. 

There are fixtures and dies where a number of holes 
are to be bored positive distances from each other, but 
where the distances in relation to sides is given in scale 
measurements. As an illustration, let us assume that a 
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THE TWO ARBORS AND A PIECE OF WORK 
cast-iron plate F has to have four holes bored, the center 
distances of which are to be correct to 0.001 in., but the 
distances in relation to sides to approximate scale meas- 
urements. In this case the hole F is bored to finished 
size; the miller table is then moved 614 in. by the gradu- 
ations on the feed handle, and the hole @ is roughed out 
to within 14 in. or so. Vernier calipers are now used to 
measure the size of the holes F and G@ and also for meas- 
uring the distance 17. Subtracting half the diameters 
of F and G from H gives the center distance from F to G. 
Should the distance be found correct, then the hole G can 
be bored to finished size. Otherwise, the miller table can be 
moved in order to eliminate the error by reboring. The 
holes J and J are located and measured in the same way 
as were F and G. 


ADVANTAGES OF THIS METHOD 


By this method no plugs are necessary, and the accuracy 
of spacing depends entirely on the sense of touch of the 
tool maker. I have bored holes by this method, the center 
distances of which were correct to 0.0003 in. This 
method, where the holes to be spaced are all on the same 
plane, is the quickest of which I know. If the holes are 
of fairly large diameter, they can be laid off approxi- 
mately with dividers and the core roughed out in a drill- 
ing machine, using the miller for finishing only. 

Boring time for holes in jigs, fixtures and dies can in 
many instances be cut in half by using just a little rea- 
soning and by planning different operations ahead, so that 
there is no need to waste two or three hours roughing out 
in the miller the core for a hole 2 or 3 in. in diameter, 
when the same operation can be performed in 20 min. 
on a heavy drilling machine. 
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A Book on the Looks and Details of 
Machines—VI 


By Joun E. Sweet 





SY NOPSIS—This last installment is devoted to 
fastenings, which occupy an important place in 
machine construction. Professor Sweet’s comment 
in regard to them is, “The final result cannot 
be the best unless the best way in each particular 
case is adopted.” Devices and practice known by 
him to be good are shown for wood joints, cotters, 
keys, riveting, locknuts, studs, body-bound bolts, 
slotted 

ratchets. 


washers, gear mountings, clutches and 





In the construction of machines a good part of the 
work is in fastening parts together, and the final result 
cannot be the best unless the best way in each particular 
case is adopted. Of the many ways and means, gluing, 
soldering, brazing, welding, mortise and tenons, splicing 
and dovetailing, shrink fits, forced fits, pins, keys and 


cast-iron hubs one and one-half diameters long, both th« 
hole and the shaft smoothly turned, an allowance of two 
one-thousandths for every inch in diameter is liberal and 
will do where a hydraulic or powerful screw press is 
available. 

Where a steel shaft is to be forced into a parallel hole 
in cast iron, it is better to make the shaft slightly taper- 
Ing, say */,o99 in. larger at the shoulder than at the 
end, as the cast iron is worn away by the steel as it 
goes on, , 

There are two points about forced fits that are not 
universally known—one, that when being forced in, a 
shaft may be easily turned; and second, that when in, 
it is almost impossible to twist it. With a forced fit 
with 0.002 in. to the inch of diameter there is very little 
or in fact, no use for a key. 

The holding capacity of parallel fits is often under- 
estimated. One of the most simple of illustrations is 
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FIGS. 134 TO 139. VARIOUS LAPPED JOINTS AND BLIND FASTENINGS 
Figs. 134 to 136—Joints in wood. Fig. 137—Lapped joint in metal. Figs. 138 and 139—Blind fastenings 


cotiers, links, screws, rivets, bolts, studs and capscrews— 
each is the right thing in the right place. 

Glue holds wood together by soaking into the grain 
of each piece and then hardening; if the joint is open 
in places and the air can get to it, the glue decays and 
the parts easily separate. Soldering as a means for hold- 
ing steel pieces is less used than could be made profitable. 
Its holding power is often under-estimated, as one may 
realize by endeavoring to break asunder the body and 
blade of a steel try-square. Like glue, a good fit and 
a little solder seem to be the secret. 

The bicycle business has developed a new art, so to 
speak—of brazing. Electric welding disclosed the possi- 
bility of welding different metals, such as brass and steel, 
and this was soon followed by absolutely perfect welds 
between the same metals by a deoxydizing flame. 

There seems to be no better way to splice soft wood 
than the plain ship lap, Fig. 134, or double ship lap, 
Fig. 135. This is also the best possible form for join- 
ing wire, either square or round, for brazing. Hard 
wood is best joined by a half ship lap and key, Fig. 136; 
and parts of metal, where soldering, brazing or welding 
cannot be used, by half ship lap and rivets, Fig. 137. 

It is possible in making the allowance for shrink fits 
that a large allowance will be no tighter than with less; 
for if the metal is stretched while yet red hot, the grip 
will be only that which comes on from cooling down. 
Practice seems to indicate that the same amount allowed 
for a forced fit will be ample, and with steel shafts in 





wire nails; iron may be nailed together as well as wood, 
and in certain places it is an admirable way. Assume 
a place where two pieces are to be permanently fastened, 
where it is not possible to go completely through one of 
them. 
Fig. 


~ 


The common method is to use capscrews or studs, 
138, screwed into one piece and riveted over the 
other. These screws or studs persist in working loose. 
If in place of the screw threads a good driving fit be 
made and the studs driven in and riveted over, Fig. 159, 
they will not only never get loose, but will, if the studs 
are small, hold more than the screws of the same out- 
side diameter. 

Taper fits, when not too steep a taper, are likely to 
hold when driven by a blow or drawn in by a cotter or 
nut, Fig. 140, more than anticipated and have the merit 
that the workman can always make a fit. 
was a favorite way to put piston rods into pistons and 
crossheads of engines, Fig. 141. Notwithstanding the 
rod has to be tapered down and about one-third of the 
remaining metal cut away for the key, they do not fail. 
After being keyed up as usual, it is more than likely 
that most of the engines would continue to run all right 
if the key was removed, simply the friction of the taper 
fit being enough to stand the direct pull. 

When the end of the rod can be enlarged so as partly 
to compensate for the metal cut away by the key or 
cotter hole, the result is unobjectionable ; 
where cotter-drilling machines are available, fs not ex- 
The plan, however, admits of no adjustment, 


Formerly it 


and the cost, 


( essive, 
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When the taper fit and cotter are used for crossheads, 
the end of the rod cannot be enlarged, as the stufting- 
rod gland has to pass over. In this case the best results 
are obtained by reducing the size for a short distance. 
When crankpins are put in with a taper fit and secured 
with a key or nut, Fig. 142, it gives a chance to insure 
perfect alignment, as the hole can be scraped to bring 
something that cannot always be secured 
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by correct boring, as shrinking or forcing the crank on 
the shaft or forcing in the pin may easily, and more 
often does than otherwise, throw the pin out of parallel 
with the shaft. 

By a change in machine methods screw threads have 
taken the place of cotters, though in many places they 
are left-handed improvements. Machinery screws and 
bolts are cheaper than cotters, but cotters seem to be 
less likely to work loose, can be manipulated with a 
less time than nuts and studs can be 
A conspicuous example where 


hammer and in 
removed with a wrench. 
cotters are best is in rock drills, for no matter how well 
they are made the nuts that are made for wrenches are 
set up by a hammer, Fig. 143. 

Split and spring cotters are among the best of devices 
to prevent the loss of small parts. They are more useful 
in locomotives, cars and agricultural machines than in 
stationary machines. Nuts are prone to shake loose when 
used in the above-mentioned machinery, but with a split 
cotter, which only needs a drilled hole in the end of 
the bolt, Fig. 144, the nuts cannot be lost, even if exces- 
sive vibration does occur. 

The split-cotter business is a good illustration of the 
wrong thing being just right, and the right thing wrong. 
The makers are very particular to get the two ends even 
and right, whereas if made with one end from ¥%& to 
4 in. longer than the other, Fig. 145, they can be 
clinched or opened at the ends with any sort of hammer. 
When the ends are even, a chisel is necessary; besides, 
when the two ends are uneven, it is much easier to enter 
the spring cotter in the hole. 


-Split cotter pins. 
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FIGS. 140 TO 158. VARIOUS METHODS OF 
Figs. 140 to 143—Taper-fit fastenings. Figs. 144 and 145 
ings. Figs. 153 to 155—Hub fastenings. 
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To secure pulleys, rocker arms, etc., on shafts, a taper 
key with a hook on the end, Fig. 146, is a common and 
barbarous way. If the hole fits, it takes very little to 
hold it from either turning or working off; but where 
the hole is a poor fit, a taper key and brute force may 
be the best way to make it secure. Even then the danger- 
ous projecting hook is unnecessary. A double key, Fig. 
147, one shorter than the length of the hole, can be used, 
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_ Figs. 146 to 152—Key and feather fasten- 
158—F lywheel-rim joints 


ISO 


FASTENING 


Figs. 156 to 
the short key being driven back with a drift to loosen 
the fit. 

When the piece is fastened in, in the middle of the 
shaft, Fig. 149, then the hook key will do. In that case 
the hook with a round corner, Fig. 148, in which a round- 
edged drift can be used, is a vast improvement on the 
ordinary way. Where the two parts fit together as they 
should, a plain feather, Fig. 150—that is, a square piece 
fitted half into each—or such a one as is used to some 
extent in Europe, a piece cut from a hard-drawn steel 
bar, mortised deeply into the shaft by a cotter drilling 
machine, Fig. 151, or a Woodruff key, Fig. 152, will 
prevent turning. Of the various methods of preventing 
end movement a grip fit, Fig. 153, with a perfectly fitted 
feather or with two keys, Fig. 164—one of them a taper 
one—is, next to a forced or shrink fit, the best. The 
two keys are only better than the single feather because 
a perfectly tight fit can be maintained, which is abso- 
lutely essential where the lever has alternate strains put 
upon it. 

A setscrew on top of the feather will often do; or when 
it is necessary to make a connection that will be easy 
to remove and replace, a taper fit with feather to prevent 
turning and a nut to hold the hub on, Fig. 155, is an 


—18 


ideal plan. 

Links are often used to secure the joints in flywheel 
rims, Fig. 156, but the material cut away is much more 
than is the case with T-head ties, Fig. 157, or the center 
bolt and cotters, Fig. 158. Rivets are better than screws 
or bolts to hold things together when the things are to be 
held permanently. 
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In boiler or bridge work or where the riveted joint 
is such as to subject the rivets to a shearing strain, the 
maximum strength of the joint is reached when the 
strength of all the rivets equals the strength of the 


plate and the rivets terminate in a single rivet in 
a line across the piece, Fig. 159. If the joint is a butt 
joint, covered by a plate, then the rivets in the middle 
of the cover must end in a single rivet, Fig. 160. 
Otherwise the cover plate will be weakened in the middle. 
By this arrangement neither the plate nor the joint cover 
is weakened beyond a single rivet hole. It is not possible 
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RIVETED JOINTS 


FIGS. 159 TO 170. 
to carry out this idea in the joints of a boiler, because 
of the necessity of having the rivets close together where 
the calking is to be done; but it is partially accomplished 
by using a narrow cover plate outside and a wide one 
inside, Fig. 161, putting in an extra row of rivets each 
side and a double width of spacing. By this arrange- 
ment the plate is only weakened one-half as much as if 
the inner plate was omitted. Besides, there is another 
important point: In the case of a double-riveted lap 
joint, the lap is twice as rigid as is the plate on each 
side of it; in the case of the butt double-cover joint, 
the joint is only 50 per cent. more rigid than the sheet 
adjoining, and this is another application of the principle 
of a gradual reduction to secure strength. 

The longitudinal strain on a boiler is only one-half of 
the circular so that if the circular seam is half as strong 
as the shell, it is then stronger than it is possible to make 
the boiler in the other direction; but with a single row 
of rivets it may not be strong enough. Accordingly, it 
is usual where the best work is done to put a double row 
of rivets in the circular seam. 

When the heads are of thicker stock than the shell, 
then the inner row of rivets should be given double 
spacing, Fig. 162, or only one rivet where there are two 
in the outer row, because the head is strong enough any- 
way and the shell is stronger with the single row. 

In the best work the circular seams are butt joint 
with a weldless-joint cover put over the joint and double 
riveted, Fig. 163. As the cover is stronger than the 
shell, the rivets can be wider spaced and still be able to 
calk the joint. 

In the best work—in fact, in all riveted work—the 
rivets should fill the holes. This they cannot do if the 


riveting is stopped before the rivets are nearly cold, as 
A common 


the shrinkage allows them to become loose. 
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and the poorest way to make the rivet holes is to punch 
them. Where only two thicknesses are to go together, as in 
a lapped seam in a boiler, a fairly good job can be made 
by using a punch so much smaller than the die, Fig. 164, 
that the hole will be about 5 deg. tapering on each side. 
Such a hole can be punched without materially straining 
the metal; but when this is done, the two parts must be 
put with the small ends of the holes together, Fig. 165. A 
better plan is to punch the holes 1 in. or so too small 
and then, after the joint is brought to place, ream the 
holes to size. The best plan is to roll the sheets, if for 
a boiler, and put all parts together and 
drill to size in place. When the boiler 
sheets are punched or drilled first, the 
tendency is, when rolled up, to kink 
through the rows or rivet holes and 
to a certain extent weaken them. It 
sometimes becomes desirable to upset 
and head a rivet in the bottom of a hole. 
This can be done in the following man- 
ner: First, drill the hole to the depth 
required, Fig. 166, then enlarge it at 
the bottom, g. 167, by a wabble drill, 
Fig. 168; drill down with a smaller 
drill, Fig. 169, somewhat farther. This 


cr 

a) 
- 

Fi 


leaves a square shoulder which 
the end of the rivet abuts. As 
the rivet is driven into the hole, Fig. 


upon 


170, this annular margin upsets and 
Parts put to- 
riveted 


head. 
gether in this way may not be as secure as if 
through, but more secure than in any other way. 

While the ordinary standard bolt and nut serve the 
purpose for holding together, in the majority of cases 
when subject to jar or alternate strains the nuts are 
liable to work loose and the bolts to break at the ending 
of the thread. The reason for both is plain, and both can 
remedied in three different ways without 
to ingenious nut locks. When it is not important that 
the bolt shall fit the hole, the body may be turned or 
the thread, Fig. 171. 
Bolts have been made 


forms a secure 


be resorting 


forged down to the bottom of 
between the nut and bolt head. 
by forging flutes, Fig. 172, reducing the cross-section 
by the same amount that is done by cutting the thread, 
which except in the case of large bolts is expensive, and 
by drilling out the. proper-size hole in the center, Fig. 
173, from the head end nearly down to the thread. This 
reducing the body of the bolt adds enormously to its 
ability to stand and the elasticity is 
equivalent to an elastic washer to prevent the unscrewing 


shocks, added 
of the nuts. 

Experiments demonstrate that the amount of reduction 
in cross-section does not need to quite equal that removed 
by cutting the thread. To demonstrate the value of this: 
The fall of a drop that broke an undrilled bolt, falling 
two feet, required a fall of seven feet to break the drilled 
one. The undrilled one stretched less than 1% in. and 
the drilled one over 2 in. 

Various devices have been employed to prevent nuts 
from working loose. Double nuts, Fig. 174, are the most 
common, cheapest and usually successful. A positive 
method is to use a smaller size, Fig. 175, and a finer 
pitch thread for the upper one. When double nuts on 
the same thread are used, the upper one of a smailer 
size, Fig. 176, but tapped to the large size, looks better 
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and in the case of a machine supplied with wrenches, 


such as an engine, fewer wrenches are required. 


The common way to make adjustments such as that of 
setting a valve or the packing glands on piston rods, 


ete., is to use check nuts, two nuts jammed together on 
a thread, Fig. 177. 
When the strains come in one direction, as is usual, 


it is thought to be the correct thing to put the thicker 
nut of the two outside, as that is the one that has to 
take the strain. Experience shows that to be more a 


matter of theory than necessity, as in any event the thin 
nut would break the rod, and the rod never breaks between 
the nuts—in fact, they break the rod without even becom- 
ing loose one upon the other. 

Rods that have to be adjusted are often screwed into 
slides or other pleces and secured by a check nut, Fig. 
178, but a much better plan is to tap the piece, split 
it and grip on the thread, Fig. 179. 

A rod so put in can be turned in different positions 
with a fair prospect of its being true, while with a check 
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a projecting end by which the broken stub can be re- 
moved. Studs that have a considerable length between 
the threads would be better turned the 


threads, except for the difficulty of putting them in, as 


down between 
truss rods in bridges and roofs have enlarged stub ends— 
that is, larger-sized pieces welded on for the threads. 
Such bolts are better, not because they take less iron, 
which is usually the incentive, but because they give an 
elasticity to the structure or elongate and divide the 
strain equally among the various members. 

In engines it is essential and sometimes in machines 
it is desirable to put studs and capscrews into tapped 
holes that do not go completely through. Owing to the 
necessity for shallow holes, a perfect thread is necessary. 
Better work is secured when the holes are chambered out 
at the bottom, Fig. 183, which done by using 
a wabble drill, as previously described for rivets, 


can be 


A successful method of securing pistons to rods is to 
make a taper fit at each end and a screw thread in the 
middle, Fig. 184, and then to shrink on the piston. The 
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FASTENINGS 
181 


AND OTHER SIMILAR 


nuts and checking device Figs. to 186—Studs and 


similar fastenings 


FIGS. 171 TO 186. BOLTS, NUTS, STUDS 
Figs. 171 to 173—Bolts and nuts. Figs. 174 to 180 
nu, prospect is reversed. The usual method is to 


drill through one half full size of the capsecrew and thread 
the opposite half. The hole may be tapped completely 
through both, Fig. 
hottom of the thread, and the screw put in from either 
When two slides or pieces have to be alike, except 
right and left, this 
either place. There are places where this method of 
gripping on a thread seems to be the only successful 


180, the capscrew turned down to the 


side. 


“kink” enables one to be used in 


fastening. 

In the securing of the two parts of built-up pistons, 
those with a spider and follower, it is a common practice 
to use capserews, which unless very tight in the threads 
are liable to work loose and often, too, with disastrous 
results. Studs riveted in with as long body as possible, 
Fig. 181, turned down to the bottom of the threads and 

Studs are better than 
capserews in many places, particularly where frequent 


brass cap nuts are much better. 


changes are made, as the capscrew will wear out the 


thread in the casting, whereas studs can be renewed 
wher the threads are worn off; and, too, capscrews seem 
Studs often break and 
invariably close down on the casting, which renders it 


to drill the stub end. A remedy is to 


to be more prone to work loose. 


necessary out 


make the end that screws into the casting one size larger, 
Fig. 182, so that when one is broken the break is sure 
to occur at the ending of the small thread, which leaves 





taper prevents furtner foreing in, the thread from pulling 
out and the shrink fit from unscrewing. In this, as in 
all shrink fits, it is important that the pieces heated be 
heated throughout, or at least as hot on the outside as 
around the hole. Otherwise the hole 
smaller instead of larger by heating. 
Body-bound bolts (either straight or taper fits), Fig. 
the taper 
bolts have only a slight taper and heads that come to a 
bearing the bolts driven Where the 
fastening is permanent, the plain parallel bolt is about 
as good; but where there is likely to be occasion to take 
the work apart, the taper is much the better—in fact, 
turned bolts driven in reamed make at 
all a good method. Where possible, as it is in number- 
less places, a much better way is to tongue and groove 
the parts together, Fig. 186, using dowel pins to prevent 


may be made 


185, are a common method of securing parts; 


when are home. 


holes do not 


lateral displacement and common loose bolts that can 
be easily put in place or removed. 

If the tongue and groove be in the right direction to 
prevent displacement, it is better than the body-bound 
bolts and usually much cheaper; particularly in incon- 
venient places it is very much easier to get the parts 
separated. 

Where quick changes are to be made, such as the 
change gears of a lathe, the common nut and washer are 


~*~ 


too slow. The slotted washer and small nut, Fig. 187, 
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are better, as then it is only necessary to slack back the 
nut and slide off the washer; but there is an objection 
to this, for about twice out of five times the man drops 
the washer. Another plan more expensive, but absolutely 
non-objectionable, is to drill and ream a taper hole in 
the end of the spindle and screw in a taper pin, Fig. 188, 
with a head smaller than the hole in the gear, shrink 
on a tongued washer, slot the boss of the gear to fit, 
instead of a feather, and split the end of the spindle 
in three parts. The least turn of the screw will bind 
or release the gear, and there is nothing to get lost. 
Modern designers are substituting other arrangements 
for change gears; but notwithstanding that, they are 
to be used extensively yet, and the better or more con- 
venient the arrangement for making the changes the less 
the occasion for the more complicated devices. Besides, 
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FIGS. 187 TO 207. 


188—Gear fastenings. Figs. 189 and 
Figs. 194 to 201—Jaw clutches. 


Figs. 187 and 
193—Gear mountings. 


with the arrangements that call for throwing gears into 
mesh there remains one feature that can be improved. 
When trying to throw the one gear into the other, the 
ends of the teeth strike, and often it takes three or four 
trials before they enter. The remedy is easy if one has 
the courage to practice it. It requires no more than it 
does to depart from common practice and use short- 
tooth gears. Let the teeth be pointed, Fig. 189, and 
they will enter readily. It means special cutters or 
cutting them with a pointed cutter. A special cutter 
can be cheaply made by using a plain cutter of the right 
thickness and beveling each alternate tooth one way, Fig. 
190, chamfering one side, then beveling the other alter- 
nate teeth the other way to bevel the other side. 

In the mechanisms used as substitutes for change gears 
there are two systems: One is to throw out an inte 
mediate from one fixed gear into another of a different 






190—Pointed gear teeth to permit easy engagement. 
Figs. 202 and 203- 
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size, and another plan is to keep all the different pairs 
of gears in mesh and connect and disconnect different 
ones to their shafts as required. As originally made, 
this latter method is slow to operate and all the gears 
are in motion all the time. A better plan is to suspend 
all the gears by their bosses in such a way that none will 
be supported by their shafts, Fig. 191, and then connect 
and disconnect the pair required. This can be done in 
various ways, but pivoted keys, Fig. 192, seem to give 
as good a way as any. The washers between the different 
gears prevent the keys from engaging in two gears at 
the same time, Fig. 193, and the keys can be drawn into 
the required gears instantly and without stopping. A 
single key would answer, but that is a poor plan, though 
less objectionable than a plan often followed in jaw 


couplings. Occasionally it is necessary to use jaw 
=" 
= 38 








VARIOUS GEARING, CLUTCH AND RATCHET DEVICES 


Figs. 191 to 


Clutch shifters. Figs. 204 to 207—Ratchet devices 


couplings where a complete revolution is required, so that 
when the two parts of the machine are coupled they will 
Usually this 
is done by having only a single tooth on each part of 
the coupling, Fig. 194. Such couplings act badly, as 
a twisting strain is thrown on each part and the sliding 
part soon wears so as to wabble. This is not necessary, 
as each part may have two teeth or jaws and yet make 
a complete revolution, before engaging one pair of teeth, 
formed on a different radius than the other, Fig. 195, 
so that only the inner one can engage with the inner 
one of its mate and the outer one engage with the outer 


hold the same relative position every time. 


one of its mate. 

When couplings have to drive in both directions, it 
is necessary to consider the conditions. If they must 
he free from lost motion or shake, as the watch maker 
would say, they must be parallel fits, Fig. 196, because 
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if tapering fits they would tend to work apart, or at 
least unless on a vertical shaft, when the weight might 
hold the clutch in In this case a slight taper 
might be admissible. 

A slightly tapering jaw or working face would be 
easier to uncouple with a heavy load, but the necessity 
to hold it always in mesh is objectionable. Where a 
clutch drives in one direction and is subject to jar and 
liable to disengage, the teeth may hook under, Fig. 197, 
to insure their holding in contact, but would be hard 
Where driving in one direc- 
under motion, 2 


contact, 


to disengage when driving. 
tion and it is desirable to throw in 
ratchet form of tooth, Fig. 198, is best, as it gives time 
to make the engagement and the teeth are stronger. For 
quick action a multiplicity of teeth reduces the loss of 
time and also gives less time for throwing in. 

Ratchet teeth, if correctly formed, are either shallower 
at the inner ends than at the outer, or the bevel side 
of the teeth is made a warped surface, Fig. 199. If 
machine cut, then the teeth are shallower at the inner 
ends, Fig. 200, and the draftsman or constructor has 
a proposition before him in determining by a diagram 
or figures just what angle to set each blank to produce 
the right results. Or he may adopt another plan, which 
Though it does not give the same result, the 
one produced is quite as good, Fig. 201. Cut one blank 
square with the miller and cut with a cutter of the 
required shape. The result will be teeth with the bottom 
straight across and the top sloping inward. Then in 
cutting the mate, tip the blank up until by experiment 
the points of the teeth are level; the two will fit perfectly. 

In operating sliding clutches a common sloppy way 
is to form a groove in the sliding part and operate it 
with a fork having two horns engaging with the groove, 
Fig. 202. The horns cannot fit, and soon wear out. The 
correct way is to make a perfectly fitting band in halves, 
Fig. 203, but bolted together and the forked shifting 
lever pivoted to the band. 

The ordinary ratchet and pawl, Fig. 204, or click, as 
the watch makers call it, is objectionable in two respects— 
putting a twisting strain on the parts, and noisy when 
running back. The remedy for the twisting strain is 
using two pawls, Fig. 205; the remedy for the noise is 
a silent pawl. A very simple and efficient ratchet and 
pawl is made by mortising a sliding bar through the 
shaft, Fig. 206, the ends engaging alternately with the 
teeth of an internal ratchet. This is usually made with 
a three-tooth ratchet, which with the double-ended pawl 
makes it equivalent to an ordinary six-tooth one. A 
five- or even a seven-tooth ratchet could be used in the 


is simple. 


same way where the service is light. 

It is not infrequent that a reversible ratchet is desired, 
and the common form is one-sided, Fig. 207. In many 
cases they can be concealed and set in mid-position or 
to feed either way without trouble. 


Fitting Lathe Carriages and Ways 


By Epwarp Morrau 


While discussing the subject of fitting and assembling 
certain parts in new engine lathes, I was astonished to 
hear some one question the necessity of performing some 
operations that had always appeared to me as indis- 


pensable. I submit the points in contention to the readers 
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of the American Machinist, and doubt if any of them 
will denv the accuracy of my statements. 

After the bed has been planed, and the legs bolted to 
it, the surfaces upon which the carriage slides (be they 
V or flat) should be straightened and trued up by hand- 
scraping simultaneously with the truing up of the contact 
surfaces of the carriage. Scraping the carriage alone will 
not give the result sought, and the truth of its V’s will 
be of little value if the V’s of the bed are not true. 
This operation should not be neglected in an accurately 
built lathe, as it is obvious that the carriage when moved 
along over uneven surfaces will follow the irregularities, 
however small the variations may appear, thus deviating 
from a straight line. 

The mere smoothing and polishing of the ways with 
the file and emery cloth cannot take the place of truing 
by hand-scraping. In fact, filing without using any 
means to ascertain the degree of truth of the part is 
bound to do more harm than good. The only method 
that should be employed, after testing the carriage over 
the bed, is to correct by scraping both parts, repeating 
the process until both show perfect bearing all over. A 
marking that will show clearly the bearing points on both 
the bed and the carriage must be used for testing; this 
is very important, as it will enable the scraper hand to 
carry the process to a degree of accuracy not otherwise 
attainable. : 

When finished, surfaces and V’s that have been scraped 
to a fairly accurate fit should present the neat appearance 
known as “frosting,” and should not require any further 
application of the scraper to adorn them. 

Ways finished in this manner will keep their good 
appearance for a long time, as the carriage bears over 
practically the entire surface and there are no higher 
spots to show quickly because of rapid wear. On the 
other hand, if the V’s have not been trued up and have 
received instead only a fancy decoration, scraped on and 
intended to give the appearance of a fine finish, the 
friction of the carriage when at work will in a short 
time rub off the scraper marks on the few high places 
where there is a bearing, while the low places will retain 
the marks, thus showing the imperfection of the work. 
Of course, the same remarks apply also to the fitting of 
other parts, as the tailstock and the saddle. 

Another point certainly beyond all question is that 
no lost motion should be felt when turning the crank 
handle to move the cross-slide. While it should show 
no play at all, the crank handle should not require any 
considerable effort to move it; nor should it require a 
harder pull at any point of its revolution. These con- 
ditions indicate a defective fit either in the sliding 
members or in the parts bearing the end thrust of the 
screw, or perhaps an incorrect position of the screw or 
nut. The careful mechanic should remedy such defects 
when fitting and assembling these parts. 


Motorcycles in Denmark 


Latest statistics, compiled Sept. 1, 1916, put the num- 
ber of registered motorcycles in Denmark at 7,766, with 
total indicated horsepower of 23,066, or an average of 3 
hp. per cycle against 214 hp. in 1914. Of the total num- 
ber of motorcycles in 1916 Copenhagen had 1,862: 2.350 
were in the provisional cities, and 3,554 in the rural 
districts. 
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Lapping Hardened-Steel Surfaces 


By Eart E. CLIne 





SYNOPSIS—The process of lapping consists of 
embedding grains of abrasive material in a surface, 
usually of metal, and by means of this abrasive- 
embedded surface grinding a harder metal surface. 
The fundamentals of lapping flat surfaces are set 
forth in this article. 





The metal of the lap should invariably be softer than 
the metal of the work to be lapped. Thus for lapping 
hardened steel, either soft steel or cast iron makes satis- 
factory laps, while for lapping cast iron, the lap should 
be made of copper, lead or some other metal that is 
softer than cast iron. 

The reason for this is obvious. The abrasive grains 
must be embedded in the lap so that they act as do the 
grains of the abrasive in emery, or any other abrasive 
cloth or paper, where the grains are held by glue. 

The reason for having a metal lap instead of using 
abrasive papers or cloths is that the metal for the lap 
can be shaped to a definite form. Thus for flat sur- 
faces, a flat lap plate is made; for a cylinder, a cylin- 
drical ring lap is made; for a ring gage, a plain cylin- 
drical lap; for a thread-gage lap, either a male or female 
threaded lap of the correct size and pitch is made, and 
so on. 


ConTRARY TO CommMoON BELIEF THE Lap ALSO WEARS 


The lap is charged with a hard abrasive that alone is 
supposed to come in contact with and cut the work to 
be lapped. . One would perhaps think, therefore, that the 
lap thus coated is protected by the abrasive from wear. 
This, however, is not the case, as the lap wears more or 
less according to the way the lapping is done, the man- 
ner in which the abrasive is applied to the lap, and other 
variables. 

Much depends on the nature of the abrasive used to 
charge the lap. In this respect toughness is as impor- 
tant as hardness, if, indeed, it is not more important. 

It is essential that the abrasive be well embedded in 
the lap and that all superfluous abrasive be removed from 
the lap before the work of lapping is begun. 

Should there be loose grains of abrasive, they will roll 
around between the surface of the lap and the work and 
produce a frosted surface on the latter. As the metal 
in the lap is softer than the metal in the work, and as 
these loose grains are free to move around on the sur- 
face of the lap as well as on the surface of the hardened 
work, the soft lap will be cut. or worn more than the 
hardened work. This wear will not be uniform, and the 
lap will soon become out of shape and require to be re- 
dressed to form. 

In a previous paragraph mention was made of the de- 
sirability of toughness. Take a piece of the hardest arti- 
ficial abrasive as it comes from the electric furnace. It 
is only slightly softer than the diamond, and yet it is so 
brittle that you can crush it between your fingers. Now 
take some of the same abrasive that has been ground; 
it does not matter what grain you select, any will do 
from the coarsest to 60 min. Place it on a flat piece 
of iron or steel and rub the flat of a knife blade over 


it. The grains will crush readily, no matter how fine 
they are. Now imagine a lap charged with such brit- 
tle grains. Each time the work is passed over them, 
particles are broken off, and we have the condition of 
loose grains between the lap and the work and the con- 
sequent excessive wear of the lap and poor surface on the 
work owing to the loose grains referred to in the preced- 
ing paragraph. 

This explains the statement so often made by tool 
makers: “I do not like the hard electric furnace abra- 
sives for lapping. They wear the lap much more than 
emery.” 


QuaLities THat ARE DESIRABLE IN A LAPPING 
ABRASIVE 


While great stress has been laid on the desirability of 
toughness, toughness is not everything in an abrasive for 
lapping. Hardness is of great importance, and cheap- 
ness is another important factor in the make-up of a 
good lapping abrasive. If this then dia- 
mond dust, made from “bortz” (gem diamonds that are 
off color or too full of flaws to be valuable) or dust 
made from the black diamond, commonly called “carbon,” 
would be the ideal lapping abrasives. But ordinary bortz 
dust in small quantities costs $3 per carat and carbon 
dust twice as much or even more. It may here be men- 
tioned that carbon is amorphous diamond and is gen- 
erally considered to be much harder than bortz. Rough 
stone carbon costs approximately $90 per carat, about as 
much as a fairly good gem diamond of equal size, while 
the rough stone bortz costs anywhere from $1.50 per carat 
up to where it is usable for jewelry. The “diamonds” 
advertised at $40 or so per carat by some of the cheap 


were not so, 


jewelry houses in our large cities are nothing but bortz, 
worth from $5 to $10 a carat and cut at a cost to the 
jeweler of about $2 per carat. 

The objection to emery as an abrasive is that while it 
is hard and tough, as a rule, its hardness and toughness, 
like the hardness and toughness of all natural minerals 
(even the diamond) vary. 


A SaTIsractory ARTIFICIAL ABRASIVE 


Alundum is an artificial abrasive produced by the 
Norton Co. This abrasive is not only tough, but uni- 
formly tough; not only hard, but uniformly hard; and 
while it is neither so hard nor so tough as the diamond, 
for the price of a single carat of diamond dust you can 
get about ten pounds of alundum. 

The method of charging the lap is an important fac- 
tor in the success or failure of lapping. Let us imag- 
ine that we have some hardened flat steel surfaces that 
we wish to lap. The lap is a flat rectangular block of 
cast iron. It may be of any size, depending on the size 
of the work. For the ordinary run of gage work, a block 
9x12x2 in. thick will be found satisfactory. 

The lapping block should be cast face down, so that the 
face is solid and devoid of blow holes, although blow 
holes will not affect the accuracy of the work except so 
far as they form a lodging place for loose abrasive, which 
is apt to work out during the lapping process and _ roll 
around between the work and the lap. 
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The surface of the lap should be planed. The writer 
prefers a lap that has been planed all over, allowed to 
season for several months and then finish-planed, also 
all over. The method of seasoning pursued with very 
satisfactory results is as follows: 

After the rough planing cut is taken over the lap to 
ascertain whether it is good enough to use as a first-class 
lap, it should alternately be heated and cooled. Where 
a foundry forms a part of the establishment, this heating 
and cooling is easily arranged for by having the laps 
remain alternately a week in the core oven and a week 
in the yard.’ If this treatment can be given for an en- 
tire year, so much the better. When heating, it is well 
to remember that the laps should not be made too hot. 
Never heat the laps to a red heat, as it will make them 
too porous. Where no other means is available, the laps 
can be seasoned well by giving them alternate baths in 
boiling and cold water or oil. Another great aid to sea- 
soning is vibration. If the laps during the seasoning 
period be occasionally vibrated violently for a few hours, 
it will materially accelerate the seasoning. Where there 
are polishers’ benches, the necessary vibration can be im- 
parted to the laps by occasionally laying them for a 
few hours on or near the polishing stands. While the 
writer cannot give any explanation as to why the heat- 
ing and cooling and the vibrating hasten the seasoning 
of the laps, he is positive that this treatment does accel- 
erate the seasoning and is beneficial. One year of such 
treatment produces a lap that is practically permanent. 

The finish-planing of the lap should be carefully done 
by a skilled mechanic. The final cut should be taken 
with the clamps as slack as possible. For very accurate 
work, the lap should be scraped to a true surface plate, 
but for the regular run of ordinarily accurate work, the 
laps will be flat enough if:they are carefully planed as 
specified. Some advocate narrow gutters in the face of 
the lap, about 45 in. wide, 'y in. deep and ¥% in. apart 
and at 90 deg. to each other, but the writer prefers a 
plain, flat lap. 


CHARGING THE LAP WITH ABRASIVE 


The method of charging the lap has a great influence 
on the success or failure of lapping. 

The writer uses FFF and FFFF alundum, which are 
fine enough for most work. ‘There exists work, however, 
for which No. 65F is none too fine. 
ders should be kept in glass bottles, preferably with wide 


The abrasive pow- 


mouths. 
that it is clean before the abrasive is put into it; for 
it must be remembered that a single grain of coarse 


The glass should be clear, so that one can see 


abrasive on a lap charged with a fine abrasive will per- 
For shape, the bottles in 
Having 


haps spoil a costly gage. 
which Bromo-Seltzer is packed are about right. 
put the abrasive into the bottle, a piece of fine bolting 
cloth, or two or three thicknesses of common cheese cloth 
are tied over the mouth. This permits the abrasive to 
be dusted over the surface of the lap. To cover the tops 
of the bottles and exclude dust and grit when the bot- 
tles are put away, the writer uses some drawn brass 
shells obtained from a press shop; but previous to ob- 
taining these he used small baking-powder tins. 

A squirt can of kerosene and one of gasoline or ben- 
zine are necessary adjuncts to the lapping bench, as 
is also a charging block. The writer uses a block of 
pack-hardened steel, 3x2x5¢ in., or a hardened-steel roll- 
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er. ‘The rectangular block is flat on the bottom—that 
is, the side that does the charging. The edges all the 
way round on this side are slightly beveled, so that they 
will not scrape the abrasive grains off the lap but will 
allow them to pass under the charging block and be 
forced into the lap. 

When preparing to charge the lap, three or four drops 
of kerosene are first squirted on the face of the lap, 
followed by a good squirt of gasoline or benzine, after 
which some of the abrasive is shaken out of the bottle 
over the wetted portion. The charging block is then 
rubbed in circles over the entire face of the lap. While 
the charging block should be pressed firmly down on the 
abrasive and lap, care should be taken not to press too 
hard. However, this is a detail that can only be learned 
by experience, and a little practice will result in the 
necessary skill. 

After the entire face of the lap has been gone over 
with the charging block and abrasive, and the latter has 
been forced into the lap, the excess abrasive should be 
For wiping off, a 
clean rag should be used, care being taken to use a rag 
that will not leave a lot of lint on the lap face. . 

For washing off the excess abrasive from the lap, 
either kerosene or gasoline may be used; the latter, how- 


wiped or, for fine work, washed off. 


ever, gives the better results. 
HoLpDING THE WorK TO THE LaP 


The work to be lapped is held by the tips of the 
fingers and rubbed back and forth over the face of the 
lap, either in straight lines or with a circular motion. 
The amount of pressure to be applied depends on the 
size of the piece and its shape, and to a great extent on 
its thickness. It must be remembered, however, that too 
much pressure will scrape the abrasive from its seat in 
the lap and also cause excessive curling. 

When a piece of flat steel is lapped, the numbers of 
minute points of the abrasive particles exert a sort of 
stretching effecton the face of the steel with which they 
in contact. There is also slight local heating, and 
if the lapping is carried on for too long a period at a 
For this reason, it is wise not 
to hurry the work. If really flat work is required, it 
should be laid aside to “rest” every little while. Just 
when to stop lapping and lay the piece away to cool, it 
is impossible to say. That also can only be learned 
If the lapper has an accurate knife-edge 


come 


time, the piece curls. 


by experience. 
straight-edge handy while he is lapping, he can ‘test the 
work from time to time and more rapidly acquire th« 
skill and knowledge of how his work is behaving and 
when to work and when to cease. 

The work for flat lapping should be ground to about 
0.0001 in. oversize—that is, if the grinder is in good 
condition and the workman a skilled lapper. For an 
unskilled man, I would suggest that the work be ground 
0.0002 in., or even more, oversize. Lapping is slow work, 
and provided a man is skilled, the nearer the ground 
work is to the finished size the better; but enough must 
be left for finishing on the lap. 

Work from even the finest surface grinder and from 
the While these scratches 


finest wheels has scratches. 


are not very deep, it is true, they are still of definite 
depth, and when compared with the lapped surface, and 
its infinitely finer scratches, they are very deep. 
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A really first-class job from a good B. & S. surface 
grinder will lap to a perfect surface on the removal of 
less than 9.00005 in. 

The first rough lapping to “get a bearing” can be done 
with gasoline or kerosene as a lubricant, just enough to 
keep the lap wet. The finish lapping to get a highly 
polished surface should be done with a dry lap. It must 
be remembered that a lap chokes just like a file. The 
tiny abrasive teeth become clogged, and they must be 
cleaned. A rag wet with gasoline will be found satis- 
factory for this. The rag is rubbed over the surface as 
soon as the lap gets dull and glazed and refuses to cut. 
This condition can readily be felt by the lapper. A 
fresh, clean lap grips the work just like a new file. 

After cleaning with the gasoline, the lap should be 
dried with a piece of clean rag if the finishing cut is 
on. As the lapping goes on, the cutting points of the 
abrasive become dul! and it becomes necessary to recharge 
the lap. Recharging is essential when cleaning the lap 
with gasoline fails to materially improve the cutting qual- 
ities of the lap and is done in precisely the same way 
as charging. It is good practice to have a series of laps 
for the various grains used, and keep the laps for these 
grains and not attempt to charge any one lap at dif- 
ferent times with different grains. The reason for this 
is obvious—the coarser grains will make scratches in the 
work. The bottles with the various grains should be 
kept isolated, so that the grains from one bottle can- 
not be blown by a draft of air to another. Some of 
the grains lodge on the cheese cloth on the mouth of the 
bottle so that the possibility of the grains becoming mixed 
is not so remote as might be imagined. The laps them- 
selves should also be kept separated, and not be allowed 
to touch each other. Cleanliness and care are of prime 
importance. Good work seldom results from careless and 
dirty methods. 

From time to time as the work progresses it should 
be removed from the lap and thoroughly cleaned and 
measured. This, of course, refers to where the piece is 
being made to a positive size. Where a flat surface only 
is required, the work should be tested with the knife- 
edge straight-edge previously referred to. 
MEASUREMENT 


DIFFICULTY OF ACCURATE 


And now a word about measuring. One often sees 
in the technical papers mention of someone ha-ing 


measured to the fifth decimal place with an ordinary 
micrometer. This is nonsense. There are few men who 
can measure accurately to the fourth decimal place, and 
there is no micrometer that can be depended on to do 
so. If the reader does not believe this, let him test it 
in the following way: ‘Take the best micrometer in the 
shop and adjust the anvil adjusting screw so that the 
micrometer does not read correctly. Then take a Swed- 
ish gage, and ask several of the best tool makers in the 
shop to measure it with the “disadjusted” micrometer 
without looking at the marking on the block. Put down 
the various measurements, and you will find that they 
vary by more than 0.0001 in. Then “redisadjust” the 
micrometer and get the same men to measure the block 
again. You will probably find that no man’s corrected 
second measurement agrees with his first. Neglecting the 
expansion due to the heat of the hand it takes but a 
slight difference in pressure on the anvil of a micrometer 
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to make a variation of more than 0.0001 in. 
one of the micrometer makers will make one that has a 
dial or similar indicator in combination with it, so that 
the measurer can be sure that he obtains the same pres- 


Some day 


sure when comparing sizes. Such a micrometer will 
greatly increase the value of the Swedish gages, as it 


gage to 


can be used as an accurate comparator, the dial 
a great extent eliminating the personal error. 
wm 


Manufacture of Power-Forged Chain 


The various operations involved in the process of power- 
forging chain, as developed under the supervision of 
Naval Constructor F. G. Coburn, at the Boston Navy 
Yard, are briefly as follows: 

Shearing—The bar of round stock is rolled from the 
storage skids onto rollers which guide it through the 
shears and against the stop that gages the length of the 
“bolts.” After cutting off, the bolts are packed in special 
baskets for transfer by crane to the scarfing furnace. 

Scarfing—One end of the bolt is heated in a special 
oil furnace for a distance of about a foot, and the end 
is then bent and upset by a single operation in the 
upsetting machine. During the same heat the bolt is 
secarfed under a 2,500-lb. steam drop hammer, using 
special steel dies. The “flash,” or web, is then removed 
by a trimming press. 
other end, and the bars are packed in baskets for trans- 
port to the bending-machine furnace. 

Bending—The scarfed link is heated throughout to’ 
about 1,100 deg. C. in a special oil furnace, from which 
it is swung by a special jib crane to the hydraulic bend 
ing press. Here it is bent by wiping it around a mandrel 
having the shape of the inside of the chain link. This 
operation leaves the links practically closed, and it is 
necessary to pry apart the scarfs with a crowbar in order 
to thread the links in the chain. 

Welding—The link is first preheated, threaded into 
the end of the growing chain, and the scarfs closed under 
a heavy hammer. It is then brought to a welding heat 
of about 1,350 deg. C. 
forge and welded on special “doily dies” under a light 
hammer (250 to 350 lb.). To give the link the proper 
shape, it is brought to welding heat a second time and 
finished in the dies of the heavy hammer (1,800 to 
3,000 lb.). 

Trimming—The last welding process leaves a “drop- 
forge flash” inside and outside on the welded end of 
the link, which is trimmed off by hand. 

Studding—The drop-forged chain stud, which is in- 
serted to preserve the shape of the link, increase the 
strength and prevent kinking of the chain, is held in 
place with the link on its side under the steam hammer 
and pinched in place by a light blow of the hammer. 

Heat-Treatment—This is accomplished by loading the 
chain onto a steel flat-car, which is run into a long 
annealing furnace fired by oil burners. The temperature 
is brought evenly to about 950 deg. C., well above the 
upper critical point, as determined by the indications of 
nine base-metal thermocouples distributed about the fur- 
nace, one couple being placed in a bolt of iron under the 
pile of chain on the car. After the desired temperature has 
been maintained for 10 min., the car is hauled out of 
the furnace and the chain allowed to cool in the air before 
proofing 


The operation is repeated for the 


in a special oil-burning chain 
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Proofing—Each shot of chain is given a “proof test” 
with the hydraulic testing machine up to values given in 
the chain tables. After proofing, each link of the shot is 
defects : 
found, they are cut out and replaced by the repair crews. 
In addition to the proof test, a breaking test is made on 
a “doublet” taken at random during the making of each 


examined for and if unsatisfactory links are 


shot. If this does not equal the tabulated standard, 
others are tried on each side: and if they fail, the whole 
shot is condemned. The proofing load is approximately 














FIGS. 1 TO 4. 


Fig. 1-— 
bolt. 


the end of the 
60 per cent. of the breaking load. The tables of stresses 
are standard with the Navy Department, being based on 
what is considered good practice in both this and foreign 
countries. 
Painting—Shots that have been proofed and found 
satisfactory are coated by hauling through a hot bath of 
asphalt paint, and are then stowed ready for shipment. 





POWER FORGED CHAIN AND VARIOUS PROCESSES IN 


Outboard shots of 3%-in, chain for U.S.S. “Pennsylvania.” 








MACHINIST Vol. 46, No. 2 


Russia’s Production of Platinum 


Greatly Reduced in 1916 

The British consul at Ekaterinburg, Russia, reports 
that during the current year the production of platinum 
in the Urals has been seriously affected by the scarcity 
of labor in the case of hand washings by tributers, and 
in the case of mechanical dredging plants by the difficulty 
of obtaining spare parts for dredges. The production of 
platinum in 1916 is estimated at 100 to 120 poods (3,600 


ITS MANUFACTURE 


Fig. 2—Shearing bars into bolts. Fig. 3—Bending 


“ig. 4 Forging the scarf 

to 4,300 lb.), or one-third of the normal. To this 
decrease in output, as well as to speculation by local 
buyers, may be attributed the rise in the price of 
These figures, are of course only approxi- 
they show why this material as well as 
has 


platinum. 
but 
many others produced by the countries at 


mate, 
war 
risen so in price. 
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FIGS. 5 TO 10. VARIOUS DETAILS OF THE MANUFACTURE OF POWER-FORGED CHAIN 


tending the bolt to shape. Fig. 6—Prying ends apart Fig. 7—Threading preheated link into chain Fig. 8 
welding operation. Fig. 9—Finish welding. Fig. 10—The new double welding unit 
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Employment Bureaus for Classifying 
Workmen 


By E. W. Jounson* 


Everyone wants to reduce the labor turnover. As a 
“safety-first” measure it would have a most beneficial 
result; for accidents are mostly caused by employees who 
will not stay in one place long enough to absorb the right 
The state has passed laws requiring all kinds of 
safeguards. It has also passed laws providing compensa- 
tion for injuries. It spends large sums of money annually 
enforcing these laws. Why, then, should the state not 
assist in reducing accidents by helping to remove the 


ideals. 


cause of a large part of them? 

A study of employment records, or a few interviews 
with representatives of that large class of workmen who 
drift from job to job, or a checking-up of the workman- 
ship of a dozen applicants for employment to see how 
their ability matches up with their claims, will show very 
clearly that men constantly misstate their ability and 
travel from place to place in the hope of landing a “soft” 
job. If only there could be some plan devised by which 
men can be known by their true value, a large part of this 
wandering and consequently a great percentage of labor 
turnover could be eliminated. 


Strate Lasor Bureaus DESIRABLE 


As a means to this end it is proposed that the state 
establish labor bureaus in all large industrial centers and 
that they provide a system and means by which they can 
investigate the standing of workmen in the trades or 
crafts. A workman desiring to change employment or 
having left one company to seek employment elsewhere 
could apply for a certificate of his standing as a work- 
man; and in he is a good workman or a fair 
workman, this would be of great assistance to him, as 
well as to his employer, for the reason that an employer 
hesitates greatly to pay the maximum wages to an 
applicant when he has no knowledge whatever of that 
applicant’s ability, except his own claims. 

It is believed that a plan of this kind would tend 
greatly to stabilize labor, for the reason that a workman 
would surely wish to retain a job until he had established 
sufficient ability in it to enable him to secure a certificate 
rating him as a first-class workman. 

Many plans are being proposed for state and national 
employment bureaus, and it would seem that no logical 
or workable plan has yet been found. If, however, the 
ideas suggested above could be thoroughly tried out, there 
seems to be no question that they would form the nucleus 
of a real and effective state employment plan. 


case 


CLASSIFYING EMPLOYEES 

To make it effective-would require a proper classifica- 
tion of employees, which would have to be understood by 
all those connected with it; and it is proposed to provide 
for this somewhat along the lines indicated by the follow- 
ing classifications, which have been worked out for the 
mechanical and electrical trades for use in a large manu- 
facturing concern : 

Class A—Leaders in charge of groups, experimental 
workers and these on the highest-grade production or 


—_— —— 


*General superintendent, Westinghouse Electric and Man- 
ufacturing Co. 
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tool work. General knowledge of machine tools, speeds, 
materials, ete., judgment, accuracy without the use of 
jigs, and a high degree of skill and dependability are 
required. 

Class B—Accurate, dependable workers with ‘consider- 
able ability and experience, but without the thorough 
knowledge or experience required of those in Class A. 
Generally, operators on accurate or heavy work that is 
usually repeated. Accuracy, knowledge of speeds and 
materials, reading of blueprints and the use of gages are 
required. 

Class C—Workmen who have become proficient on lines 
of work that are usually repeated. 

Class D—Workmen who can be brought, in a short 
time, to be efficient producers on lines of work that are 
usually repeated. 

Class E—Workmen with little, if any, previous train- 
ing; unskilled laborers on work requiring a small degree 
of skill, accuracy or knowledge. 


® 


To Win Argentine Trade 


About two hundred American manufacturers have 
joined in a new organization known as the Argentine 
Mercantile Corporation. The purpose is to trade with 
the great South American republic. 

The reason for selecting Argentina as the sole field 
for this codperative attempt is the importance of that 
country as a customer, its commercial future 
and the necessity of concentrating the energies of the 
corporation. 

The plan for handling the includes the 
establishing of salesrooms in Buenos Aires, where every 
line handled by the corporation will be displayed.” It 
is also expected to have demonstration rooms near the 
salesrooms, where machinery and mechanical appliances 
This will be known as 


assured 


business 


can be shown in operation. 
American Machinery Hall. 

No competing lines will be handled by the corporation. 
No retail selling will be done, for the customers sought 
are the established merchants of Argentina. However, 
the salesrooms and demonstration halls will be objects 
of interest and will be open to the general public. 

The plan of operation of the corporation embraces a 
board of directors in the United States of thirty-one of 
the noncompeting manufacturers. In Buenos Aires there 
will also be a directorate of eleven Argentinians of 
recognized business standing. It is expected that eventual- 
ly some five hundred American manufacturers will be 
members of the company. 

The first board of directors includes the following: 
Carl G. Davis, treasurer, American Saw and Manufac- 
turing Co., Springfield, Mass.; E. P. Sedgwick, treasurer, 
Chicago Hardware and Foundry Co., Chicago, Ill.; L. 
S. Richards, treasurer, Havilite Corporation, New York; 
D. E. Storms, director, Dauch Manufacturing Co., San- 
dusky, Ohio; J. J. Dauch, president, Hinde-Dauch Paper 
Co., Sandusky, Ohio; James E. Holland, vice-president, 
John Holland Gold Pen Co., Cincinnati; Paul L. 
Pryibil, Pryibil Machine Co., New York; William B. 
Connor, exporter, New York; T. T. Pincard, president, 
Burlington Construction and Engineering Co., New York; 
E. R. Chapman, treasurer, Brooklyn Union Gas Co., New 
York; C. H. Carroll, H. L. Merry, William Hiil Hunt, 
KE. F. Walker and P. H. Sims. 
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Some Operations in Assembling Typewriters 


EDITORIAL CoRREPONDENCE 





SY NOPSIS—The assembling department of the 
typewriter factory brings together the great num- 
ber of parts from the different departments and 
puts them in place in order to produce the com- 
pleted machines. The handling of the parts in 
this department is done with appliances that facilt- 
tate the progress of the work, and care is taken to 
see that the frame of the machine is not marred 
in its progress through the shops. The setting of 
the type bars so that the type will print uniformly 
on the paper is accomplished by a special test 
indicator, that enables the locating brackets to be 
correctly positioned. 





The accompanying illustrations are of interest in con- 
nection with the work of assembling typewriters at the 
plant of the Noiseless Typewriter Co., Middletown, Conn. 

Fig. 1 is a general view in this department, giving 
an idea of the magnitude of operations therein. It shows 


the long lines of benches extending for hundreds of feet 





FIG. 1. 


down the shop, with benches in the immediate foreground 
filled with typewriter frames ready for the mounting of 
certain parts for the machines still farther down the 
line which are more advanced in the process of assem- 
bling. The machines start at this end of the room and 
progress toward the upper end through their various 
stages until finally complete. 

This view, in connection with Fig. 2, which shows the 
machine complete except for the placing of the type bars 





and carriage, gives a fair idea of the extent of operations 
in the factory. There are of course a great number of 
interesting details in connection with such operations, 
and it is possible to present only a few of them in this 
article. One such detail is the fitting up of the ends of 
the key levers—that is, the circular pads for the fingers, 
known as the keys—the method being shown in Fig. 3. 

Here a girl sits at the bench with the typewriter frame 
in front of her, in which have been assembled the key 
levers and certain other parts, while behind the machine 
is a tray containing the round disks printed with the 
characters—the letters of the alphabet, numerals, punc- 
tuation points—these being arranged in the tray in the 
This 
tray also has compartments for the glass covers that are 
placed over the printed disks, and other compartments to 


same order that they are to be placed on the keys. 


earry the brass rings that are forced down over the round 
end of the key lever to hold the indicating character and 
the glass disk in position. 

In assembling, the girl picks up a printed disk, places 
it on its round seat formed on the end of the key lever, 





ASSEMBLING DEPARTMENTS OF THE NOISELESS TYPEWRITER FACTORY 


drops the glass disk over this, slips the nickel-plated brass 
ring over the whole thing and clamps it down tight with 
the gripping pliers shown in the right hand. For cer- 
tain keys, owing to the position or to some special fea- 
ture in the formation of the seat on which the indicated 
disks rest, she has other forms of pliers, an entire set 
being shown at the right of the typewriter frame. This 
operation, like practically everything else which is done 
continuously and which depends upon the deftness of 
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a person’s fingers, Is carried on very rapidly, as it prac- 
tically becomes mechanical after a long period of prac tice. 


Fig. 4 illustrates an interesting device used in the 


assembling department for facilitating the setting of the 
brackets that control the op ration of the type bars. This 
view shows the typewriter pretty well assembled, except 
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toggle mechanism for operating the type bars are adjust- 
able within certain limits, but the type bars, the type, 
the toggle mechanism and the brackets are all made so 
accurately that very little adjustment from the neutral 
position is ever required in the assembling process. How- 
ever, to bring each and every type character to a definite 








FIG. 2. TYPEWRITERS READY 





FOR ASSEMBLING 


OF TYPE BARS IN PLACE 








FASTENING THE FINGER PADS TO THE KEYS 
OF PLIERS 


FIG. 3. 


that the key characters have not been put in place and 
the carriage has not been mounted on the center tie. In- 
stead, the center tie is provided with a test indicator of 
special form, which spans the gap between the upright 
portion of the tie and the position that will later be 
occupied by the flat printing platen carried by the type- 
writer carriage. This indicator is used to test the ex- 
treme forward position of each type with the type bars 
thrown ahead by the action of the key lever. 

As has been pointed out in other articles upon the 
practice in this factory, the brackets that support the 





BY MEANS 








FIG. 4. TEST INDICATOR FOR ADJUSTING 
TYPE-BAR BRACKETS 


position at the maximum forward point of the stroke, this 
indicator is applied as illustrated. As the type advances, 
the indicator shows whether it has come to the standard 
point or not. 

If the type bar is not far enough toward the front of 
the machine, light adjustment of the bracket is made to 
carry the toggle mechanism as far ahead as necessary. 
Conversely, if the indicator shows that the type advances 
too far forward, the bracket is withdrawn to the neces- 
This is of course a precision test of the finest 


The 


sary point. 
character for facilitating the assembling process. 
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types themselves on the bars have already been tested for 
printing in a preliminary gage, as previously described. 
The alignment in this machine—that is, the advancement 
in this machine to an absolute definite maximum for- 
ward position—is secured within a small fraction of a 
thousandth of an inch or less by this indicator. The 
slightest deviation, either ahead or back from the prede- 
termined position to which each type shall move, is es- 
tablished absolutely by the indicator pointer whose fluc- 
tuation magnifies the deviation in the type-bar position a 
great many times. This makes it possible to locate these 
type-bar carrying brackets so that in operation the type 
are all dead in line and will apply a uniform degree of 
pressure upon the paper when backed up by the printing 
platen on the carriage of the assembled machine. 
Referring back to the other views in this article, it will 
be seen that the typewriter frames are protected all 
through the assembling process, so long as they have to 
be handled to any extent, by means of a wrapper ex- 
tending completely around the frame. This material is 
in its texture somewhat similar to heavy blotting paper, 
but is very much tougher. It has a soft absorbent sur- 
face and is so thick that it is impossible to bruise the 
frame by any ordinary degree of carelessness. The ma- 
terial is cut out to the exact form of the frame and held in 
place by a suitable clip, so that tools and other typewriter 
parts cannot possibly come in contact with the enameled 
surface of the frame. This saves a great deal of time 
and expense that would otherwise be necessary in go- 
ing over frames that have become scratched or otherwise 
marred through the many handling processes in assem- 
bling the various parts in their respective positions. 





Measuring an Odd-Tooth Gear 


By Rosin Durr 


A few days ago 200 gears were to be ground, with 25 
teeth of a special shape. There was a shaft integral with 
the gear, and this shaft was to be ground also. The 
limit of inaccuracy on the outside diameter of the gear 
was 0.001 in. The odd number of teeth made it im- 
possible to measure with a micrometer the direct diameter, 
and an attempt to measure across two teeth obliquely 
did not give reliable results. 

The manner in which the gears were ground was, 
first, cutting off a piece of round stock the same length 
as the gear and its integral shaft; then the temporary 
piece was ground to the size of the gear diameter, as 
given by the blueprint. The gear was put on centers in 
the machine, and by drawing in the grinding wheel to 
the crossfeed stop, as determined by the trial piece, the 
operator was able to get the first gear to the same 
diameter as the trial piece. Settir~ '" trial piece on 
centers in a lathe and fastening a dia. indicator in the 
tool post, so that it registered zero while against the 
piece, made it possible to machine the gears to the correct 
diameter. 

The teeth of the gears had previously been given a 
roughing, or gashing, cut preparatory to a finishing cut 
after grinding. It may be that they were to be held in 
a bushing while cutting. As there was no certainty that 
the depth of the roughed-out teeth was uniform, a tenta- 
tive diameter could not be derived by the usual method 
of measuring with a micrometer an additional wire in- 
serted in a tooth space. 
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The indications are that a number of these gears will 
be obtained soon to grind for the same firm. How shall we 
arrange to measure the outside diameter accurately and 
more rapidly ? 
8 


Magazine Feed on B. & S. Automatics 
By RH. A. Burns 


Some months ago I was given the task of producing 
Hand machines 
had been ordered particularly for the work but the mak- 
ers were late in delivering. 


primer bodies from stampings. screw 
The only machines available 
in the shop at that time were twelve No. 2 B. & S. auto- 
matic screw machines which were making needle holders 
for the No. 80 fuse. 

Until such time as the screw machines arrived, I de- 
the B. & S. automatics and 
use them as semiautomatic machines, there being a dif- 
ficulty in the way of using them automatically owing 


cided to take over six of 
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FIG.5 
1 TO 6. 


i—Collet opening and closing mechanism. 


FIGS. 
Fig. 

A rrangement 
Fig. 


DETAILS OF THE MAGAZINE FEED 
9 


Fig. 2— 
3—Detail of sleeve. 
6—The stop 


Fig. 
collet. 


device. 
5—The 


of tripping 


4—Primer body. Fig. Fig. 


to the short length of time available for placing the 
work in the collet. The machines are so built that the 
collet opens, the work is fed forward and collet closes 
again in 1 sec. This leaves only about 14 sec. to feed 
the magazine forward and insert the work into the collet. 
This was overcome in a simple manner; but before ex- 
plaining the method it may be advisable to explain the 
working of the collet opening and closing mechanism. 
Referring to Fig. 1, A is the driving shaft from which 
the camshaft B obtains its motion. The shaft B carries 


in addition to the cross-slide cams, two drums C and D, 
which actuate the collet opening and closing mechanism 
The drum 


and turret-turning mechanism respectively. 
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C carries adjustable cams as shown at F/, Fig. 2. When 
FE passes the dog F on the lever, it lifts the lever which 
is fulerumed at G (Fig. 1) and so frees the clutch H, 
which by means of springs is immediately moved length- 
wise into gear with the clutch J, which is keyed to the 
driving shaft. 

The clutch // therefore 
gear K, which in turn 
ratio being such that for 
shaft A, the shaft L 
carries on one end a sleeve 


revolves, carrying with it the 
rotates the shaft L, the 
two revolutions of the driving 
makes one revolution. The shaft L 
M and on the other a cam NV 
which actuates the and closing mechanism, and 
is so arranged that during the first half revolution it 
opens the collet and during the second half revolution 
it closes the collet. On M there is a flat and when the 
sleeve has turned one complete revolution, the lever again 
rests on this flat and at the same time disengages the 
clutch H. 

[t will be understood from the explanation that if the 
shaft L is stopped when it has made half a revolution 
the collet will be open and remain so until the remain- 
ing half revolution is made. 

Now in order to do this all that is required is to mill 
another flat on the sleeve M, Fig. 3. 
The shaft Z (Fig. 1) then only makes half a revolution 


gear 


opening 


as shown dotted in 


when the lever falls on the flat and prevents it from 
rotating further by disengaging the clutch //. In this 
position the collet remains open until another adjust- 


and allows the 
which also turns 


able cam on the drum (C lifts the lever 
shaft Z to make another half revolution, 


the cam N and so closes the collet. This then enables 
the machine to be used, taking full advantage of all the 
automatic movements. The following illustrations will 


show how the primer was made. 


METHOD OF OPERATION 


The stamping shown in Fig. 4 was finished off on the 
faces where the dotted line appears and only 
the head forming to size and the 
from The thickness of the metal 
the two holes was the limiting factor. 

The feed tube and the feed finger 
the machine and the collet, Fig. 5, 
6, were used. A magazine made 
the back toolpost on the cross-slide and was fed forward 
to the center of the spindle while the collet was open. 

The stop, Fig. 6, advanced and pushed the primer 
into the collet until the face A, Fig. 4, of the primer came 
in contact with the positive stop A, Fig. 5, in the collet 
at the same time the face B, Fig. 4, of the primer pushed 
back the bushing in the collet and compressed the spring. 

Immediately the surfaces A came into contact the stop 
spring was compressed if there much lift on 
the cam. ‘The primer was held in this position until 
the collet was closed and then the magazine and stop re- 
treated and made way for the other turret tools and the 
forming tool, which automatically followed each other in 
quick succession. 

After all the operations were finished, the collet opened 
and the primer was ejected by expansion of the spring 
in the collet and the only thing required was to fill the 
magazine and carry away the finished primer bodies as 
In this manner the work 


required 
tapped hole formed 
solid. wall between 
taken out of 
Fig. 


fastened to 


were 
and the stop, 


was and 


was too 


they came from the machine. 


was produced rapidly with only a slight change in the ma 


chines which were at hand. 
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Adjustable Boring Tool 
By R. F. Nowak 


The illustration and table show the general design 
and dimensions of an adjustable boring tool or reamer 
for screw machine use. 

The body is preferably made of a 50-point heat-treated 
carbon steel. The adjusting nuts can be made of case- 
hardened mild steel. 

The arrangement of the cutters and the adjusting nut 
is such that close adjustments may easily and quickly 

If desired, the nut can be left unknurled, o1 
can be graduated to read in thousandths of an 


be made. 
its edge 
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ADJUSTABLE BORING 


inch. Owing to the fact that the cutters are clamped 
near the cutting cnds, short pieces of square rolled stock 
can replace the cutters at the ends next the adjusting 
nut. In this way, short high-speed steel bits might be 
used, 

The machining of the square holes presents no serious 
difficulty, and those made up were first drilled in a drill 
press and later filed out. Of course, should it be desired 
to make up a quantity, it would be better to go to the 
expense of tooling up for broaching these holes. 

After hardening, the cutters should be assembled in the 
tool and the cutting edge ground with the holder on 
centers. If the tool is to be used for a reamer, it may 
have the clearance ground on it while in the grinder, 
or if used for a boring tool, it may be backed off in the 
grinder. 
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Cutting a Perfect Gear with a Broken 
Cutter 
By E. A. CLark 


While cutting «u. 80-tooth three-pitch gear on a 
Fellows gear shaper, the cutter became caught and one 
tooth was broken out. As the gear was needed for the 
completion of an order to be shipped at once, we simply 
continued cutting with the tooth out of the cutter, 

By allowing the blank to go around the second time, 
the broken tooth would come to a place that was already 
cut, and the part of the cutter that was intact would 
cut the space that the broken tooth had left. By making 
two revolutions instead of one, the gear was cut, and it 
appeared to be as good a finished wheel as if the cutter 
had been perfect. 
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United States Munitions 


The Springfield Model 1903 Service Rifle 


The Cocking Piece 


SYNOPSIS—Although a small part the cocking 
piece plays an important part in the firing mechan- 
ism of the rifle. Its manufacture involves the use 
of several different types of machines, from the 
automatic to the profiler. It also includes the use of 
tools and fixtures out of the ordinary as well as 
special grooving tools and gages. The profiling of 
the point and the cutting of the cam which draws 
back the firing pin are very particular operations. 








The cocking piece is made from a drop forging of Class 
D material, 0.56 in. square. This, as the name implies, 
holds the firing pin in a cocked position and, together 
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It works out admirably in practice, however, 
which is the final test of any design or method. 

Great care is taken, however, to have the surface of 
this cam perfectly smooth. To this end the milling re- 
ceives very careful attention and it is difficult to find a 
finer or smoother job of formed or irregular milling In 
any shop. A nine-toothed cutter, Fig. 936, running at 
900 r.p.m. is used in milling this cam, and this together 
with the careful use of cutting oil leaves a splendid sur- 
face, which is quite important at this point. 

Another particular point is the sear notch, this con- 
trolling the action of the trigger in releasing the firing 
pin and striker and exploding the powder charge in the 
cartridge. The smooth action of the trigger depends on 
the surfaces of the cocking piece and of the sear, and these 


purpose. 
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with the firing-pin rod, constitutes the unit known as 
the firing pin. The main parts of the cocking piece are 
the body B, the knob C, the lug D, the cocking cam £, 
the nose F, the sear notch G, the locking shoulder // and 
the locking groove J, Fig. 891. 

The cam on the side of the point is quite a particular 
piece of work as it is this inclined surface which forces 
the whole firing-pin assembly back into the firing or 
cocked position as the bolt is given a quarter turn. It is 
prevented from turning by the point or tongue sliding in 
a suitable slot in the sleeve. This cam is cut to a lead 
of one turn in 2.5 in., and seems quite steep for such a 


*Copyright, 1917, Hill Publishing Co. 





are carefully honed with an oilstone to insure the desired 
smoothness of action under the pressure of the main- 
spring. 

Besides the two points already mentioned the front 


surface of body is important in its relation-to the total 
distance from the point of the striker. This face fits 
against the interior shoulder of the sleeve and the sleeve 
screws in the bolt, so that the distance the point of the 
striker will project through the hole in the front end of 
the bolt depends on a number of factors. 

It requires very careful gaging to be sure the assembled 
distance is correct and is one of the reasons for the final 
hand facing cutter and its fixture, shown in Fig. 728, 
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operation 451% on the bolt itself. These parts tie together 
o closely, in the final assembly and in the correct working 
of the rifle, that they can almost be considered as a unit. 
The method of countersinking the back end of the 
knob for riveting over the firing pin rod is both simple 
and efficient. A five sided punch, forced into the 
hole in a punch press, gives ample space for riveting the 
end of the pin and also locks it securely against turning. 














FIG. 892 
OPERATION A 
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Operation 


13. Milling sear notch to finish 
15 Polishing outer surface except rear end and sear notct 
16 Filing, general 
17 Casehardening 
18 Polishing sear notch 
18% Polishing cocking cam 
19 Finishing; honing surface under sear notch 


OPERATION A. FORGING FROM BAR 


Transformation—Fig. 892. Number of Operators—One 
Description of Operation—Breaking down and blocking to 


Equipment Used—Billings & Spencer 
Production—125 per hr. 


shape Apparatus and 
400-lb. drop hammer. 




















— FIG. 893 


Fit to Sample 
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STEEL (Harden) 
FIG. 897 Cc 








OPERATION | 


This is a much more simple method than we find em- 
ployed in some other cases, but it answers every purpose 
and ought to be applicable to other kinds of work. 

OPERATIONS ON COCKING PIECE 
Operation 
A Forging from bar 
B Annealing 
Pickling 
Cc Trimming 
D Grinding head 
1 Drilling, reaming, 
knurling 
2 Counterboring front end to length 
4 Milling left side to finish 
3 Milling right side to finish 3, 
A 
5 


facing, grooving, turning and 


4 and AA grouped 
Reaming burrs left by operation 4 
Milling front across bottom and rear of lug to finish 


BB Removing burrs left by operation 5 
CC Burring (group 5, BB, CC, 11 and DD) 
ll Swaging 

DD Removing burrs left by swaging 


7 Profiling nose to finish 


12 Hand-milling, freeing cut to top of tang (12 and EE 
grouped) 
EE Removing burrs left by operation 12 
9 Counterboring, firing-pin body size 


8 Milling cam 
6 Milling safety-lock notches 
Tapping firing-pin hole 





OPERATION B. ANNEALING 
Number of Operators—One. Description of Operation— 
Placed in iron pots with powdered charcoal; heated to 850 deg. 
Cc. (1,562 deg. F.) in Brown & Sharpe annealing furnaces; left 
overnight to cool. Apparatus and Equipment Used—Iron 
pots, Brown & Sharpe annealing furnaces. 


OPERATION 3. PICKLING 
Number of Operators—One. Description of Operation— 
Placed in the pickling solution and left about 10 min.; the 


pickling solution is 1 part sulphuric acid to 9 parts water. 
Apparatus and Equipment Used—wWire baskets, cast lead tanks 
and pulley block. 
OPERATION C. TRIMMING 
Machine Used—Bliss press. Number of Operators per 
Machine—One. Punches and Punch Holders—Square-shank 
punch holder. Dies and Die Holders—Die set in shoe held by 
setscrew. Stripping Mechanism—Pushed through die. Pro- 
duction—600 per hr. 
OPERATION D. GRINDING HEAD 
Number of Operators—One. Description of Operation— 
Grinding head to allow for spotting. Apparatus and equip- 
ment Used—Abrasive wheel. Production—1,000 per hr. 
OPERATION 1. DRILLING, REAMING, FACING, GROOVING, 
TURNING AND KNURLING 
Transformation—Fig. 893. Machine Used—New Britain 
automatic. Number of Operators per Machine—One. Work- 
Holding Devices—Held by two-jaw chuck, Fig. 894. Tool- 
Holding Devices—Chuck on spindle of machine. Cutting Tools 
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4 
FIG.899 STEEL (Hardery 
FIG. 901 
OPERATION 2 
—Fig. 895; A, forming tool; B, circular grooving tool for head; OPERATIONS 3 AND 4. MILLING RIGHT AND LEFT 
C, drill chucks and collet. Number of Cuts—Seven. Cut Data SIDES TO FINISH 
—450 r.p.m.; %-in. feed. Coolant—Cutting oil, 4-in. stream. ; 7 me pearioat ; > —_ ; ~— 
Average Life of Tool Between Grindings—800 pieces. Special Transformation—Fig. 902. Machine Used—Pratt & Whitney 


Fixtures—Fig. 896, revolving center. G 
diameter of hole; B, shape and diameter 
diameter; D, large diameter; E, curve of } 
50 per hr. 





OPERATION 2. COUNTERBORING FRONT END TO LENGTH r.p.m.; %-in. feed. Coolant—Compound, two \-in. streams. 


Transformation—Fig. 898. Machine Usec 
12-in. speed lathe. Number of Operators 


Work-Holding Devices—Held in centering fixture, Fig. 899, eter of barrel; 906-C, radius of body. Production—100 per hi 


on tailstock, guided by pilot; details in Fig 


Devices—Drill chuck. Cutting Tools—Fig. 900-A, counter- OPERATION AA. REAMING BURRS LEFT BY OPERATION 4 


bore. Number of Cuts—One. Cut Data—9( 
Coolant—Cutting oil, put on with brush. A 


Between Grindings—5,000 pieces. Gages—Fig. 901, diameter and Equipment Used—Hand reamer, Fig. 907. Production 
and depth of counterbore. Production—50 per hr. Grouped with operations 3 and 4 
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897: A, No. 2 Lincoln miller. Number of Machines per Operator-— 
outside Two. Work-Holding Devices—On stud clamped by vise jaws, 
Fig. 903; details in Fig. 904; both vise jaws moved by one cam. 
Tool-Holding Devices—Standard arbor. Cutting Tools—Fig. 
905, milling cutter. Number of Cuts—One Cut Data—60 


ages—Fig. 
of neck; C, ; 
knob. Production— 


i—Pratt & Whitney Average Life of Tool Between Grindings—3,000 pieces Gases 
per Machine—( yne. —Fig. 906; A, width and central location of nose; 906-B, diam 


. $00. Tool-Holding 


)0 r.p.m.; hand feed. Number of Operators—One. Description of Operation 
verage Life of Tool Reaming burrs thrown up by operations 3 and 4. Apparatus 























FIG6.904 Section AA 
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“OPERATION 3&4 
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Section AA 
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OPERATION 1! 
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OPERATION DD 
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MILLING FRONT ACROSS BOTTOM AND 


REAR OF LUG TO FINISH 


Transformation—Fig. 908. Machine Used—Pratt, & Whitney 
No. 2 Lincoln type. Number of Operators per Machine—One. 
Work-Holding Devices—On studs clamped by vise jaws, Fig. 
909; studs are shown at A, Fig. 910, which also shows the side 
clamping by means of a single cam B. Tool-Holding Devices— 
Standard arbor. Cutting Tools—Fig. 911, two gangs. Number 
of Cuts—One. Cut Data—Speed, 60 r.p.m.; %-in. feed. Coolant 
—Cutting oil, put on with brush. Average Life of Tovl 
Between Grindings—3,000 pieces. es a 912; A, sear 
notch; B, rear of lug, finger is pivoted; C, location of lug, 
notch and counterbore. Production—100 per hr. 


OPERATION 65. 
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SWAGING 
Transformation—Fig. 913. Machine Used—Pratt & Whitney 


OPERATION 11. 





12-in. swaging press, Fig. 914. Number of Operators per 
Machine—One. Punches and Punch Holders—Swaging punch, 
Fig. 915. Dies and Die Holders—Cast-iron block, screwed to 


back of press, with ey for centering work, Fig. 916. Average 
Life of Punches—3,500 pieces. Dies—Same. Gages—Fig. 917, 
shape and depth. Production—75 per hr. : 


OPERATION DD. REMOVING BURRS LEFT BY SWAGING 


Number of Operators—One. Description of Operation— 
Removing burrs thrown up by operation 11. Apparatus and 
Equipment Used—File and reamer, Fig. 918. 
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FIG. 925 FIG. 926 FIG. 928 
OPERATION [2 
OPERATION BB. REMOVING BURRS LEFT BY OPERATION 7. PROFILING NOSE TO FINISH 


OPERATION 56 
Number of Operators—One. Description of Operation— 
Removing burrs thrown up by operation 5. Apparatus and 
Equipment Used—File. Production—Grouped with operation 5. 
OPERATION CC. BURRING 
Description of Operation— 
Apparatus 
Production—Grouped with opera- 


Number of Operators—One. 
Removing burrs thrown up by operations 3 and 4. 
and yee Used—File. 
tions 5, 


11, BB, CC and DD. 





Machine Used—Pratt & Whitney 





Transformation—Fig. 919. 


No. 1 profiler, Fig. 920. Number of Operators per Machine 
One. Work-Holding Devices—Held on stud clamped by vise 
jaw, Fig. 921. Tool-Holding Devices—Taper Shank. Cutting 


Tools—Milling cutter, Fig. 922. Number of Cuts—Two. Cut 


Data—Speed, 1,200 r.p.m.; hand feed. Coolant—Compound. 
Average Life of Tool Between Grindings—500 pieces. Gages— 
Fig. 923, length and form. Production—75 per hr. Note—The 


use of a mandrel for supporting the work again comes into 
play, as can be seen in Figs. 920 and 921. 
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HAND-MILLING, FREEING CUT TOP 


OF TANG 


OPERATION 12 


Transformation—Fig. 924 Machine Used—Garvin No. 3 
hand miller, Fig. 925. Number of Operators per Machine— 
Une. Work-Holding Devices—Vise jaws, Fig. 926. Tool-Hold- 
ing Devices—Taper shank. Cutting Tools—Milling cutter, 
Fig. 927. Number of Cuts—One. Cut Data—Speed, 600 r.p.m.; 
hand feed Coolant—None Average Life of Tool Between 
Grindings—1,500 pieces. Gages—Fig. 928, radius of tang 


Production—300 per hr 


OPERATION EE. REMOVING BURRS LEFT BY 


OPERATION 12 


Number of Operators—One. Description of Operation— 
Removing burrs thrown up by operation 12 Apparatus and 
Equipment Used—File. Production—Grouped with opera- 


tion 12. 
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OPERATION 9 
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Cut Data—900 r.p.m.; hand 
Average Life 
937, 


Fig. 936. Number of Cuts—One. 
feed. Coolant—Cutting oil, put on with brush 
of Tool Between Grindings—1,000 pieces. Gages—Fig. 
length and shape. Production—50 per hr. 


MILLING NOTCHES 
Transformation—Fig. 938. Machine Used—Pratt & Whitney 
No. 2 Lincoln miller. Number of Operators per Machine—One. 
Work-Holding Devices—Stud A, Fig. 939; clamped sidewise by 
screw B, while cam C forces the work on stud; details in Fig. 
940. Tool-Holding Devices—Standard arbor. Cutting Tools— 
Fig. 941; two thin milling cutters A, separated by a collar B. 


OPERATION 6. SAFETY-LOCK 








Number of Cuts—One. Cut Data—60 r.pm.; %-in. feed. Cool- 
ant—Cutting oil, put on with brush. Average Life of Tool 
Between Grindings—4,000 pieces. Gages—Fig. 942; A, width 


of notches; 942-B, location of notches. Production—100 per hr. 
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OPERATION 9. COUNTERBORING, FIRING-PIN BODY SIZE 
Transformation—Fig. 929 Machine Used—Ames 16-in. 
three-spindle upright Number of Operators per Machine— 


block clamped 
930; pilot of 
Devices—In 


One. Work-Holding Devices—Set on stud in 
to table, prevented from turning by stop A, Fig 
reamer enters block below work Tool-Holding 


drill chuck. Cutting [ear grk a 931 Number of Cuts—One. 
Cut Data—260 r.p.m.; hand feec Coolant—Cutting oil, ;,-in. 
ftream. Average Life of Tool Between Grindings—1,000 pieces. 
Gages—Fig. 932. Production—120 per hr. 
OPERATION 8. MILLING CAM 
Transformation—Fig. 933 Machine Used—Ames 16-in. 


upright drilling machine. Number of Operators per Machine— 
One Work-Holding Devices—Held on rotating fixture, Fig. 
934; details in Fig. 935; work is held on stud A and clamped 
by screw B against block C; guided in rotation by cam D 
Tool-Holding Devices—Taper shank. Cutting Tools—End mill, 





OPERATION 8 


FIRING-PIN HOLE 
Machine Used—Pratt & Whitney 
Number of Operators per Machine— 


OPERATION 10. 
Transformation—Fig. 943. 
14-in. tapping machine 
One. Work-Holding Devices—Fixture on tailstock, Fig. 944; 
work lies in holder A; notch prevents its pulling out on with- 
drawal of tap. Tool-Holding Devices—Tap screw chuck. Cut- 
ting Tools—Fig. 945 Number of Cuts—One. Cut Data—300 
r.p.m. Coolant—Cutting oil. Average Life of Tool Between 
Grindings—5,000 pieces. Gages—Fig. 946, plug gage for thread. 
Production—200 per hr. 


OPERATION 13. MILLING SEAR NOTCH TO FIN'SH 

Transformation—Fig. 947. Machine Used—Pratt & Whitney 
Lincoln type No. 2. Number of Operators per Machine—One. 
Work-Holding Devices—Held upright on stud clamped on tang 
by jaws, Fig. 948; details in Fig. 949. Tool-Holding Devices— 
Standard arbor. Cutting Tools—Fig. 950. Number of Cuts— 
Cut Data—70 r.p.m.; %-in, feed. Coolant—Compound, 


TAPPING 


One. 
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4%-in. stream. Average Life of Tool Between Grindings—4,0v00 
pieces. Gages—Fig. 951, height. Production—-100 per hr. 
OPERATION 15. POLISHING OUTER SURFACE EXCEPT 
END AND SEAR NOTCH 

Number of Operators—One. Description of Operation— 
Polishing all outer surfaces except end and sear notch. 
Apparatus and Equipment Used—Polishing jack and wheel. 
Production—50 per hr. 

















FIG.939 

















FIG.944 


4 Flutes, 30 Thds. 
x; per Inch, RH:. 
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1* Tapping »0285 
2) 
a »! +0286 

2 Tapping 











: ee. rr | 
“ First Tapping, the Tap has | Cut and is 0285 "Diameter 
For Finishing, the Tap has 2 Cuts and is 0286" Diameter 


FIG.945 


16. FILING, GENERAL 
Description of 


OPERATION 
Number of Operators—One. 
Production—50 per hr. 


OPERATION 17. 


Number of Operators—One. 
Pack in whole new bone, caseharden at 


—File. 
CASEHARDENING 
Description of 


Operation— 
General filing and cornering. Apparatus and Equipment Used 


Operation— 
750 deg. C. (1.382 deg. 


vp 
io 
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Apparatus and Equipment Used 


quench in oil. 
furnaces. 


oil-fired casehardening 
SEAR NOTCH TO REMOVE 
CASEHARDENING 
Description of Operation 
Apparatus and Equipment Used 
Production—600 per hr. 


F.) for 2% hr.; 
—Cast-iron pots, 
POLISHING 
DUE TO 
Number of Operators—One 


Polishing sear notch to finish. 
—Polishing jack and wheel. 


OPERATION 18. 
ROUGHNESS 
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OPERATION 6 


POLISHING COCKING CAM TO 


ACTION 


18%. 
INSURE EASY 


OPERATION 


Operators—One. Description of Operation 


Polishing cam. removing cutter marks. " 
ment Used—Polishing jack and wheel Production- 
per hr. Note—This makes the cocking action of bolt easy and 


smooth. 


Number of 





Apparatus and Equip- 
1,000 





AMERICAN 





























This Cutter IS Cut so 
@s to be Reversible 


OPERATION 19 FINISHING: HONING SURFACE UNDER 

SEAR NOTCH 

One Description of Operation— 
Apparatus and Equipment Used— 


1,000 per hr. 


Number of 
Honing point of sear 
Oilstone in hand 


Operators 
notch 
Production 


Firing-Pin Sleeve 


The firing-pin sleeve, as shown in detail in Fig. 952, 
holds the striker in position on the end of the firing-pin 
rod and is kept in place by the mainspring. It is made 
of Class D It is entirely an automatic screw- 
machine job and is finished at one operation except for 


steel. 


burring and bluing. 

This sleeve is part of an ingenious method of holding 
the striker in place. The main or firing spring is first 
slipped over the firing pin rod, then the firing pin sleeve 
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OPERATION 13 
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FIG. 954 
OPERATION 1 
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STEEL 
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is put over the end of rod. The spring is compressed 
until the sleeve can slide back far enough to clear the 
groove in the end of the rod, the striker is slipped in place 
and the sleeve released. The main spring forces it over 
the end of the striker, effectually holding it in place, yet 
allowing it to be easily disassembled by merely compress- 
ing the main spring. This form of fastening may and 
should have other applications in various machine parts. 


AUTOMATIC TURNING 


Transformation—Fig. 953; machining diagram, Fig. 954. 
Machine Used—Cleveland 1-in. Number of Operators per Ma- 
chine—One. Work-Holding Devices—Draw-back chuck. Tool- 
Holding Devices—Turret of machine. Cutting Tools—Fig. 
955; A, stop; B, large drill; C, smaller drill; D, counterbore; E, 
form cutter on cross-slide; F, cutoff on cross-slide. Cut Data 

600 r.p.m.; %-in. feed. Coolant—Cutting oil, %-in. stream. 
Gages 


OPERATION 1. 


Average Life of Tools Between Grindings—300 pieces. 
30 per hr. 





—Fig. 956. Production 
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Quick-Acting Drill Jig Clamp 


Having a great number of sliding clutch to 
drill, the jig shown in the accompanying illustration was 
designed so as to enable these to be handled in a minimum 
It consists of a heavy angle plate with a pro- 
diameter, the same the 

shaft used in the clutch. This was slotted at the end 
to take in the lever shown. This bent lever had a 
driven through it, this dropping into a slot perpendicular 
to the axis of the arbor. When it was desired to remove 
the casting this lever could be entirely lifted out and 
replaced again. 

As shown, this casting had four holes through the two 

ears at the side. The indexing position was fixed by the 
- vertical pin beneath the ears. When one hole was drilled, 


sleeves 


of time. 
jecting stub arbor 3 in. 


as 


pin 

















CLAMP 


A QUICK-ACTING JIG 
deg., when the 
index, the 
This clamp- 


the lever was merely raised to about 
casting could be slid back enough to 
pushing back again to position for drilling. 
ing arrangement proved quick and simple. 
Lima, Ohio. Db. O 
it 


lever 
BARRETT. 


Two Types of Adjustable Dies 


The covers shown in Fig. 
sides and were pierced by a nest of 
at a fixed distance from the open end. 
the covers varied from 614 in. to 1114 in. and the length 
could any dimension from 15 in. upward. This 
decided that the open end had to be pressed against a stop 
at the required distance from the punches and the width 
of the die had to be adjustable. The problem was solved 
by a die with interchangeable stops, as shown in Fig. 
The baseplate A was recessed for the female die B which 
was provided with a stop D. Strips # and C, made out 
of 1x5¢-in. material, were screwed against the baseplate 
and were tapped for 14-in. hexagonal stops F, as shown, 
of which there had to be four of each length required. 
As shown by those marked G, the ones not in use were 
screwed against the inside of the projections of the 1-in. 
strips and four stops on the outside governed the width 
of the cover to be punched. 


l were bent over on three 
holes, central and 
The width of 


be 


» 
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Letters from Practical Men 
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S 


Superficially there is not much against the outfit, but 
on investigation it was found: (1) The die is expensive 
as strips F and C have to be accurate and parallel. The 


stops have to be neatly shouldered, ground to length and 
(2) The changes are limited by the amount 
(3) The stops are easily mislaid or lost. (4) 
It requires time and tools to interchange the stops for 


hardened. 


of stops. 




















r nee 7 
6 | a | : e 
ay _ mo wo roy pee i! 
_ ee fou 





NB n 


we a in F) | 
as ONS. y 5 2 5° 7 aff iW. nt an 1 nM + 




















% | 1S MoE a a aves ee 
S Se | : t 
| : 
| nm a % : iG 
P to be \ s& ‘ 
Iaeé SS ~ y Nat 
yi 
a 2D 
FIG.1 \ B ™ ———— 
[OF ” 4 d FO é © oO Ore Or 
| | A] The former Type of Tool used 
FiG.2 
FIGS. 1 TO 3. THE COVER AND THE TWO DIES 
Fig. 1—Piece to be machined. Fig. 2—The former type of tool 
used Fig. 3—The improved type of tool 
different settings. (5) Absolute accuracy is not guaran- 


teed as there has to be a slight play between the covers 
and stops and this might slight twisting by the 
Scale or dirt will do the same. (6) The out- 
guidance instead 


cause a 
operator. 
put will be smaller, using four stops for 
of two strips, where the operator has not to seek his way, 
when throwing a cover under 

There however, a_ better do this work, 
shown in Fig. 3. The die of a baseplate A, 
recessed for the die B, the latter being provided with a 
stop at the require The die projects beyond 
the base and is partly halved at the ends as shown to 
accommodate the strips D. The strips swivel around pins 
at their center which are fastened to the die. At the 
ends these strips carry strips #, the four strips being 
connected by pins and the strips together forming a 
parallelogram. The lower strip 2 is bent up at the left, 


press. 
as 


way to 
consists 


place. 
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the bent FR 
required position, this enabling the operator to center 


serving to move the parallelogram in any 


instantly and accurately any cover thrown under press. 
By providing the motion with a spring, which keeps the 
parallels widest as shown, the die will automatically be- 
come accurate, but slightly slower, as the motion has to 
be moved while the cover is kept reacly in the other hand. 
Brooklyn, N. Y. JAN SPAANDER. 


Truing Worn Triangles 


If there is a job that most draftsmen hate to tackle, 


it is the edges of a worn triangle, whether 


It 1 
The rigging shown in the sketch has been devised to 


truing up 
of wood or transparent composition. 


obtain an edge square with the faces and straight for 








TRUING TRIANGLES 


WORN 


its whole length. On a board A approximately 8x8 in., 
of well-seasoned hardwood, strongly reinforced to prevent 
warping, are tacked a strip of smooth sandpaper B and a 
guiding rod C. The block D has its 
perfectly square with the bottom and is shaped to fit the 
hand; the bottom is recessed to allow the triangle to 
travei over the sandpaper and is grooved with large clear-' 
the rod C. P. P. FEeNAUX. 
Mass. 


hardwood side 


ance over 


Allston, 


An Interesting Pin-Pole Jig 


A simple universal jig for drilling pin-holes in shafts 
s shown in the illustration. 

The shaft is pushed back against the stop pin A 
The arms C may be 


and 
clamped down by the setscrew B. 
slid along the T-slot D to any desired position. 
sary, more of these guide arms may be added, so that a 


If hneces- 

















JIG WITH SHAFT IN POSITION 
number of holes can be drilled in one shaft. The arm # 
and as many 


may be slid along the jig 
required drilled in the shaft through the guide holes in 
the bushing F. 

The bushings are removable so that others with dif- 


also holes as 


ferent sizes of guide holes may be substituted. 
New York City. A. Tow Ler. 
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Sine Bar Simplified 


There are on the market a great many different sine 
bars, made up by tool makers, but of all I have seen the 
one illustrated is as simple to make and use as any. This 
bar consists of a piece of tool steel 134x34xl4 in., two 
rolls 1% in. in diameter and two ;;-in. screws. 

The notches for the rolls made that if the 
distance between the centers of the rolls is too great, one 
step can be ground; or if the distance is too small, the 


are 380 
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THE SIMPLE SINE BAR 
other step can be ground. These steps can also be 


measured with a micrometer without using a roll, which 

has to be done when the grooves are cut at an angle of 

15 deg. from a line vertical to the type surface of the 

bar. M. S. Wrieur. 
Hartford, Conn. 


3° 
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Handy Combination Holder for 
Small Tools 


The accompanying illustration shows a convenient tool. 
By cutting off several pieces of drill rod one can make 
scrapers, die-sinking tools, screw drivers, and many other 


small tools. It does not require a large amount of room 





ASSEMBLED TOOL 


THE 
and is handy at all times. When changing from one 
tool to another simply unscrew the handle and insert 
In this way one handle will prove to 
many tools that may be 

ALBIN G. SWANSON. 


the tool desired. 

be sufficient for the 

on a single job. 
Peoria, Ill. 


needed 
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Discussion of Previous Question 
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How Would You Produce This Casting? 


The two ways that appeal to me as being the most 
practical for making the pattern and castings shown on 
page 318, Vol. 45, by Mr. Duggan are given herewith. The 
quicker and better of these methods is shown in Figs. 
1 and 2. At first glance it would appear as if too 
much time would be lost on the corebox and cores, but 
in reality this is the quicker method and some time is 
saved on the pattern. 

The pattern itself is shown in Fig. 1, and the corebox 
(in halves and doweled together) is shown in Fig. 2. 
It is, of course, necessary to carry the two inside bosses 





tm 























FIG. 1. THE PATTERN FIG. 2. 
in the corebox as shown. These two parts—pattern and 
corebox—should not take a pattern maker more than 8 
hr. to make, leaving 28 hr. for the foundry. To make 
the cores is fairly simple and could be undertaken by 
unskilled labor, while the molding should present no 
difficulties. 
joint being made in che center as shown and the core 
registering half in each box. 

Perhaps when Mr. Duggan inquired of the molder he 
was informed that he had boxes of just the correct width 
(A, Fig. 3). If so, a plain pattern could be made in 
two pieces and doweled together at D; but, owing to 


For this method two boxes are required, the 


this point being so narrow, great care would have to 
be taken or variation between the would 
into the castings. For this method three 
be employed and the joint lines made at J and K, as 
shown. 

In molding in this way first ram up the center box, 
letting the boss B bed into the floor sand. Then ram 
up the left-hand box and finish off with the right-hand 
If | were making this 


bosses creep 


boxes must 


box, taking the remaining boss B. 
pattern I should make this boss loose, so that it could be 
taken off and the center box rammed up into a board. 
In this manner a good joint can be made at AK in quicker 
time. The boss can then be replaced for ramming up 
the last box. 

The first method employed is by far the quicker and 
more accurate and is much to be preferred. 

Surrey, England. P. JAMEs. 
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Clearances of Pistons and Cylinders 


Some time ago I noticed a query in your columns on 
the clearance required on various types of engines be- 
tween piston heads and cylinder bushes. This query was 
never answered that I know of, 
observations may prove of interest. 

The Canadian Pacific 
about jy-in. clearance between piston diameter and cyl- 
inder bore, and the piston rings are fitted so the ends 
The amount cut out of a ring to 


and a few details of my 


locomotives have from 45- to 


will be 1g in. apart. 
give spring is about three times the difference between 
the diameter of the cylinder and of the piston ring. For 
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COREBOX FIG. 3. METHOD USING THREE BOXES 


in diameter has a ring 224% 
cut 


example, a cylinder 22 in. 
in. in diameter, which means that about 11% in. is 
out plus the I-in. distance apart of the ends. 

Automobile engines should have the outer diameter of 
the piston tapered slightly from the head toward the 
crank end, as the head end is subjected to the greatest 
heat. It therefore expands much more rapidly than the 
other end and is liable to cut the cylinder and possibly 
stick. 

A good rule is to make the head diameter equal to 
0.998 times the cylinder diameter, and the crank end 
equal to 0.999 times the cylinder diameter. The length 
is usually about 11% times the The 
temperature varies from 1,840 deg. F. to about 2,250 deg. 


stroke. explosion 


F., and the center of the piston is about 340 deg. F. 
The higher temperatures are sufficient to effect changes 
in the structure and iron, the amount of 
change depending largely upon the analysis of the iron. 

According to Kent, Whitham referring to 
steam practice that “in a horizontal engine the rings 
support the piston or at least a part of it.” The pres- 
sure due to the weight of the piston upon an area equal 
to 0.7% the diameter of the cylinder times the breadth 
of the ring face should never exceed 200 Ib. per sq.in. 
As an approximate formula breadth of ring face = 0.15 
X< diameter of cylinder. 

[ have seen piston heads on horizontal engines which 
had 3%-in. clearance on top, and yet they were fairly 


7 


tight, due to the facts that the rings were good meta! 


size of cast 


says in 
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and saturated steam was used. Present-day practice, us- 
ing superheated steam, causes the cast iron in piston 
rings to lose its resiliency, which does not permit other 
bad conditions without excessive waste. 

If a horizontal engine has a poorly fitted piston, a 
blow will soon develop on the top as the wear occurs 
on the bottom. For this reason a good fit should be 
made to secure longer service between repairs. 

The clearance on gas engines varies from 0.004 to 
0.008 in. on diameters from 6 to 15 in., and 0.003 in. 
on 5-in. diameters. Aside from the actual fit, the kind 
of service, grade of oil, ete., are factors in preventing 
compression losses. Graphite manufacturers claim that 
tests with their product show remarkable results along 

> 


these lines, R. C. GRAY. 
Montreal, Canada. 
a 
Circle Punch Provided with a 
Disappearing Pilot 


On page 1006, Vol. 45, Jan Spaander shows a circle 
punch with disappearing pilot. I have used such a punch 
for some 12 years, and the peculiar part of it all is that 
the one I have now is identical with Mr. Spaander’s, 
with the exception of the knurling. Mine is knurled 
nearly the full length. Where I got the original idea 
from is more than | can remember. 

The circle punch may be all right for the average 
run of drilling-machine work; but for tool and die work 
it is a failure, because the least bit of lost motion in 
the pilot will cause the circle to be eccentric with the 
original center-punch mark. J. R. Brown, 

Janesville, Wis. 

R 


Why Bhme Welding Apparatus? 


I read with much interest the editorial discussing fail- 
ures in welding by the oxyacetylene method, on page 
653, Vol. 45. Lam strongly in concord with your views, 
and I think every practical oxyacetylene welder must 
be in agreement. It is true, undoubtedly, that “the 
blame is too often placed on the apparatus,” whereas in- 
efficiency or inexperience of the operator is often the 
cause. Indeed, it may be safely said that oxyacetylene- 
welding methods are not generally understood, as making 
sound homogeneous welds in the different metals is the 
result of a knack that can be acquired only by exercise 
of considerable judgment and practice. Obviously, the 
success of oxyacetylene welding depends to a very great 
extent on the intelligence and ability of the operator. 

To become proficient in this modern art, skill and 
training are essentials, together with a knowledge of how 
to apply the system as well as how to prepare the work 
to be welded. The operator should therefore be well 
versed in the fundamental principles of the process. He 
should know how to manipulate the welding flame at 
the right moment when fusion has proceeded so far that 
complete welding is assured; he should possess the dex- 
terity that prevents the distortion of the metal under 
the torch; he should be skilled in the judicious use of 
the hammer at the right moment on the welded part of 
certain metals, whereby the strength of the weld is in- 
creased. Another important requirement is thoroughly 
knowing the characteristics of the materials used. This 
dloes not necessarily mean the study of their manufac- 








MACHINIST Vol. 46, No. 2 





ture, but rather that knowledge which enables the oper- 
ator to say which material is most suitable for the par- 
ticular metal being welded. 

I agree that this process of welding is unlike the ordi- 
nary work of the blacksmith and that it is possible to 
obtain a sound weld with practice of a short duration 
on certain metals, mainly because the weld can be built 
up from its foundation and in most cases can be readily 
seen, whereby its soundness and strength may be in- 
sured, but always provided it is properly and intelli- 
gently done. 

Some makers of oxyacetylene-welding apparatus are 
willing to send experienced welders for a few days to 
their customers’ workshops to teach the workman un- 
til he has acquired a fair knowledge of the process. Fur- 
thermore, the expert welder may be procured later to 
give assistance, should it be required, a charge being 
made according to length of service. Frequently, if 
workmen are left to their own resources, it will be ob- 
served that they develop into operators having only a 
timited acquaintance with the extent or the limitations 
of the process. 

In the selection of workmen to become welding oper- 
ators there is usually a discussion as to the class of 
man to choose for the work. Oftentimes, a laborer or 
a handy man is decided upon. This selection I do not 
approve of, because as in other skilled trades, it is best 
to use science in picking workmen to become welding op- 
erators. I have found it most satisfactory to choose 
the best mechanics of the various metal-working trades, 
such as good blacksmiths or sheet-metal workers, as 
these men invariably develop into competent welders after 
several months’ training under an expert. By this sys- 
tem I have found that the work turned out is of first 
quality. Evidentiy, this is due to their previous 
knowledge of the characteristics of different metals. 

The following is a case in point where unskilled labor 
was recommended by a firm manufacturing oxyacetylene- 
welding apparatus. Some time ago I contemplated weld- 
ing the roof plates of modern passenger cars, of steel. 
Several manufacturers were consulted as to the most 
suitable apparatus and costs. The firm in question 
wrote: “Regarding the welding operator, it would be 
best if you would select a workman who has had no 
experience in welding before, as it is much easier to 
teach such a man the right way of doing the job than 
another who has perhaps some idea of welding and thinks 
himself an experienced welder, but only practices wrong 
methods.” To a certain extent this may be true, as it 
may ve said of other mechanical operations. Generally, 
however, this type of workman does not compare favor- 
ably with the mechanic who has had previous knowledge 
of metals and how to manipulate them. Indeed, this 
process of welding may be classed as a scientific art. 
Consequently, it is necessary to have a thorough knowl- 
edge of almost every kind of metal. 

In conclusion it may be of interest to mention that, 
in the early days of oxyacetylene welding, it was used 
and advocated for repair work only and for small pieces 
at that. Now, this process is used for welding all sizes 
of repair jobs and manufactured articles, the method 
having been brought to such perfection that there are 
few metal-working industries in which oxyacetylene weld- 
ing does not find advantageous applications. 

Manchester, England. E. ANDREWS. 
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Which Is the Better Way To 
Impart Information? 


On page 1041, Vol. 45, W. D. Forbes touches upon a 
problem that has troubled me a great many times; 
namely, what is the best way to impart information to 
others in such a way that it will be assimilated? It seems 
to me that the recipient of the information must be 
the determining factor in deciding which is the better 
method. 

If the pupil has a trained mind capable of receiving, 
classifying and using information given in general terms, 
the sixty-word presentation is probably the best from the 
standpoint of economy of time. On the other hand, most 
recipients of the kind of information there presented are 
either boys or men in the school or shop, who have had 
no great amount of intellectual training. Upon these, 
it seems to me, a much greater and more enduring impres- 
sion will be made by the concrete example given in the 
second presentation. It has been my experience, in 
teaching boys and men, both in school and shop, that a 
piece of information is much more readily received and 
remembered when given in the form of a well illustrated 
story than it is when the bare facts are presented in the 
briefest possible way. 

An illustration of this has occurred many times in 
my own experience in teaching beginners how to lay out 
and make a square threading tool to meet given require- 
ments. When the simple statement is made that, if 
a straight line equal in length to the circumference of 
the screw to be cut is laid off and at one end of this a 
perpendicular equal in length to the lead of the screw is 
drawn and the ends of these two lines are connected by a 
third straight line, this last line will give the proper 
slope when clearance has been added for the side of the 
tool, the method is seldom understood or remembered. 
If, however, I draw several diagrams by way of illustra- 
tion and at the same time tell the story relating how I 
ence saw old Tim spend two days by cut and try methods 
in making such a tool and then actually make one my- 
self and demonstrate its use, showing how easily it can 
be done by the use of a little geometry, the interest of 
the pupil is awakened and the information is assimilated 
and remembered. 

There seem to be three factors in presenting informa- 
tion: First, the spoken word; second, the written word ; 
third, the performance of the necessary actions. If any 
one of these factors is absent, the impression made upon 
the learner is likely to be incomplete and therefore in- 
effective. A good story, well presented and illustrated, 
contains all the foregoing elements and is therefore 
among the best means of effectively imparting informa- 
tion. Wiusert 8S. Drew. 

Olean, N. Y. 


The Apprentice Question 


John Silverman, on page 999, Vol. 45, solves the ap- 
prenticeship question by a mere calculation. If we elder 
readers did not know of the knocks Fate hands out once 
in a while, many a father might employ this method 
to terminate his son’s education. Such calculations, if 
executed by hazard experts, hold absolutely true, if 
applied to the average of masses. But a boy, deciding 
upon the course to shape his destiny, is not interested 
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in the average result. He is solely interested in his in- 
dividual welfare. It is, I believe, not so much the way, 
which brings the results, but rather the stuff the boy is 
made of. Our future is so little influenced by our own 
actions that if a young man bears in mind that gathering 
knowledge is a splendid pastime, he will have a broader 
outlook on life than the fellow working persistently on 
a steady proposition. A young man should take that 
which is near, and the way to be followed depends on 
financial circumstances and environment. 

Where rents are cheap, food is abundant and schools 
are fair, where father’s job is steady and one factory with 
an interested employer offers variety of work, it unques- 
tionably will pay to serve a term as apprentice. In a 
metropolis, however, where young men have an oppor- 
tunity to knock about from factory to factory, where $15 
a week is often a godsend to help mother out, where a 
small sum opens vistas of evening schools and even as 
much as a five-year course at night in a reputable col- 
lege of engineering, a boy has no right to think of wast- 
ing his time on an apprenticeship. 

[ have watched, during the last three years, the growth 
of about a dozen boys here in the city, and the appren- 
tices among them are all developing into full-fledged 
failures. Two of the dozen are screw-machine hands at 
$15 a week; and when they have finished their five years’ 
evening course, of which two have been passed, T am 
sure they will know how to take care of themselves. 
They will prove that they are not lacking that much 
coveted rigid foundation which, according to Mr. Silver- 
man, is the property of the apprentice only. 

Whether it pays to serve as an apprentice or not is a 
question of environment and circumstances as well as the 
stuff the boy is made of. If, for instance, it is clear 
that a boy is fit to become a screw-machine hand and 
nothing else, why waste a thousand dollars on appren- 
instead of tackling that job from the very be- 

JAN SPAANDER. 


ticeship 


ginning ? 


Brookly n, N. Y. 


Cutting Keyways in the Lathe 
I would like to add to Mr. Parker’s old lathe kink, 
“Cutting Keyways in the Lathe,” on page 914, Vol. 45, 
that the cut should be taken toward the dead center to 
avoid any possible friction on the live center; also, a 
common lathe dog on the end of the shaft, strapped to 
the tailstock with a rawhide thong, the same as is used 
when working on a piece in the steadyrest, will give ex- 
cellent results. I have cut short keyways on a shaft 9 ft. 
long in a 6-ft. lathe by this method—that is, removing the 
tailstock and substituting an extra steadyrest. 
Bridgeport, Conn. R. C. Witson. 
* 


Two Unusual Jig and Fixture Bushings 


Mr. Johnson’s criticism, on page 1048, Vol. 45, of the 
writer's lock pin for slip bushings is quite to the point. 
All such slip bushings of the writer’s design are now 
made with an angular cut. However, the original design, 
which was sent to the American Machinist, was made 
with a slot with one vertical side to accommodate a 
special condition. W. Burr BENNETT. 

Bridgeport, Conn. 
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Prescribing Face Powder for Blood Poisoning 


By JOHN 





SYNOPSIS 
of spending good money for refined analysis when 
the whole foundation is wrong. Showing, also, 
that unless we study the design of the article to 
be manufactured, we are wasting a lot of valuable 
time by only looking after surface details instead 
of qe tting at the real root of the matter. 


Showing the fallacy and uselessness 





The machine business is progressing, but there is a 
heap of work to be done yet before we want to parade 
it too prominently before the world at large as a really 
perfect specimen. And one of the things to look out 
for is the business doctor who works along the “quack” 


or “patent medicine” lines. Too many of them make 
some kind of showing on the outside, no matter how 
badly the digestive organs may need repair. It is very 


much like having your face treated by a beauty doctor 
when your liver is twisted and your heart is hitting on 
only three cylinders. 

If you begin to talk about poor shop management in 
the presence of a dyed-in-the-wool business doctor, he 
immediately suggests his special nostrum as the only 
way to cure the disease. In many cases, however, the 
remedy would be about as useless as face powder to a 
patient who needed a heart stimulant. What is the use 
of making a minute study of every motion on laying 
out the holes in a pipe flange when the job ought to 
be done in a jig anyhow? If we get a man with enough 
practical knowledge to make a jig and pay him half as 
much as we do the high-browed gentleman with a title 
and a stop watch, we are dead sure to get results. The 
other way it is a gamble with the odds about 100 to 1 
against you. 

One of these professors of systematization was show- 
ing my friend Jackson some of his wonderful work in 
reducing the lost time in an old factory not a thousand 
miles from New York City. There were many very in- 
genious little devices such as special stools, benches with 
cleats to prevent work rolling, and all very conveniently 
placed. The operator was saved a lot of needless (but 
perhaps not altogether useless) motions; even a mirror 
saved him the necessity of turning to look at the clock 
or to watch the boss. But as Jackson pointed out, why 
bother with all this petty mummery when the 
method of doing the work was wrong from our modern 
point of view? 


NEW 


The work that was being done in an old bench lathe 
done on 


whole 


BUYING MACHINES WITH THE Doctor’s FEE 


worth about 57c. for serap could have been 
a modern vertical drilling machine in half the time with 
a few simple fixtures. In fact, the money that had 
been paid the wise guy for making the funny little work 
handlers would have come mighty near buying the right 
kind of And this machine would have cut 
costs in half. 

I will give the professor credit for one thing, how- 
ever. He was honest enough to admit he did not know 
a blamed thing about machines, but he was a humdinger 


But here was a case where the right machine 


machine. 


on motions. 





R. GopFrrey 


and a few fixtures would have eliminated the lost motions 
Does it 
not seem as if it is the motion-man’s cue to keep olf 
the stage until after the real man who knows the best 
machines and tools gets through playing his end of the 
game? Then, if there is any money left to play with, 
I suppose the professor might as well get his share—- 


he was after, besides greatly reducing the costs. 


he has to live somehow. 

There is another point in the manufacturing game 
which is too often overlooked—that the shop may be 
the last place to tackle to secure economical manufacture. 
lt too often happens that the man who designed the 
piece was as innocent of production costs as the motion 
professor was of new machinery. And no design is likely 
to be right, from the manufacturing point of view, unless 
it has been thoroughly analyzed by a good production 
engineer, or better yet, two or three of them. 

CuraTives Versus OPIATES 

This is so obvious in several cases I have seen lately 
that I am inclined to believe it has a far wider bearing 
than we are apt to realize. 

Of course, it may not be any of the shopman’s business 
as to how much of a jackass the designer was. In the 
narrow sense his job is to make at the lowest possible 
cost any old thing that comes into the shop. But from 
the broader viewpoint, for the conservation of machine- 
shop energy and, quite incidentally of course, the fat- 
tening of the stockholders’ dividends, this has a big 
bearing on the whole matter. 

When we realize, however, that real economy means 
cutting out wastes of all kinds, that a poorly designed 
piece may cause continued waste of both material and 
labor every day for 10 or 20 years, or as long as the piece 
is manufactured, we see that unless the man who knows 
machine costs is on the job the so-called economies of 
the motion doctor may be insignificant. Every one of 
our modern activities, from lugging out ashes to listening 
in on the party telephone wire, is tied up in some way 
with our neighbors and through them to the whole com- 
munity. The ashes may get on Jackson’s lawn, hogging 
the telephone may keep Mrs. Brown from calling a dog 
doctor, and wasting unnecessary material may help raise 
its price to everyone who uses it. Waste affects us all, 
whether it occurs in Kalamazoo or Calcutta, and there is 
more of it tied up to the drafting room and the manager’s 
office than most of them will admit. 

So, although it may be entirely out of place for a 
meek and lowly mechanic to imagine he can make sug- 
gestions to a real designer (“designer” ought to be all 
“caps” to suit the aforesaid designer’s notion of his 
own dignity), it is ten chances out of nine that he can 
save money for the firm by so doing. The sooner we 
realize that real economy means to get at the source of 
the trouble instead of trying to polish up the outside 
the better. Let us stop wasting money by studying a 
man’s motions in chipping with a dull chisel—it is a 
heap more scientific to sharpen the chisel. And let us 
beware of the kind of business doctor who does not know 
whether the chisel is sharp or not. 
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A Flagrant Case—and an Apology 


On page 966, Vol. 45, the American Machinist pub- 
lished an illustrated description of a hand screw ma- 
chine, which was received from the 1). & W. Machine 
Co., Inc. The Warner & Swasey Co. called attention to 
the first line of the description, which reads, “The illus- 
tration shows a hand turret screw machine recently de- 
veloped by the D. & W. Machine Co., Ine., 149 Broad- 
way, New York City,” and to the practical identity of 
the illustration with one used by them since 1910 of one 
of their own machines. That the reader may see this 
practical identity, these two illustrations are reproduced 
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A WARNER & SWASEY MACHINE 


herewith. Unfortunately, the photograph used -for the 
cut printed on page 966 is now unavailable, so that the 
first illustration is reproduced here from the halftone en- 
graving as it was originally published. The view of the 
Warner & Swasey machine is from a print dated 1910. 
This view has been frequently used by that firm in its 
advertising literature. 


No firm name appears on the machine of the first 
illustration, neither are oil guards shown. In the sec- 


ond illustration offered for comparison the name “The 
Warner & Swasey Co.,” with the firm’s address, is on the 
bed, and the oil guards are shown lying on the floor. 


‘a profound 


Aside from these two points of difference the views are 
identical. 

The American Machinist sincerely regrets that it cred- 
ited to the D. & W. Machine Co., Inc., as “recently de 
veloped,” a design that the Warner & Swasey Co. has 
had on the market for six years. 

There has been much copying of machine tools dur 
ing the last two years. These columns have carried refer 
In the haste to market some of these copies 
another 


ences to it. 
photographs of the phototypes have been used 
firm’s property—and even the wording of advertising and 
des¢ riptive literature has been followed. 

One instance of this last-mentioned form of copying 
was condemned in these columns a few months ago on 
page 433, Vol. 44. 


The firm whose language was there 
followed was also the Warner & Swasey Co. In 


fact, 
several machines were shown during last year in our de- 
partment “Shop Equipment News” that closely resembled 
Other well-known machine-tool 
Under our patent 
laws there is no redress unless there is infringement, and 
machine-tool building is an old art in the United States. 


products of that firm. 
builders can point to similar cases. 


While there is no condemnation of the man or firm who 
copies unpatented mechanism and machines, we must ut- 
terly censure the one who sells his projected product on 
the literature of another. From every viewpoint of fair 
dealing and clean technical journalism the American Ma- 
chinist regrets that it has been a party to such an act. 


we 
~ 


The Shop Physician 


Several hundred physicians are now eng 
dustrial practice. These men are conducting many all-day 
large manufacturing plants. Through an 


association of their own they are standardizing devices 


ged in in- 
clinics in 


found useful in their practice and are exchanging in- 
formation to increase their own knowledge and skill and 
to make their services still more valuable to the workers 
whom they serve. In some places they are doing work 
far beyond the usual activities of the physician. They 
are priests, confessors and advisors. 

Needless to say, the duties and responsibilities of the 
industrial physician call for a very high grade of man. 
A cheap doctor gives a cheap result. A man who could 
not succeed in private practice has no place in industrial 
practic e. ‘To gain the confidence of the men and women 
whom he is to serve, he must be possessed of an attractive 
personality, must thoroughly know his work, must have 
acquired all needful skill, and beyond all these things 
must have a social vision. 

It is extremely fortunate that there are men in in- 
dustrial practice today who possess all these qualifications. 
Each medical department directed by such a one is a 
research laboratory, which in addition to doing immeas 
urable good, is collecting facts which finally must have 
future industrial 


influence in studies of 


relations. 
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A physician to inspire confidence in those whom he 
meets in industrial the knowledge 
and skill to carry any one of his patients through the 
severest attack of illness, or himself perform any major 
It is a bit of a privilege to consult such a 


practice must have 


operation. 
man, and it is appreciated. 

Dr. Otto P. Geier, who is in charge of the Employees’ 
Service Department of the Cincinnati Milling Machine 
Co., in an address given before the Fifth Annual Safety 
Congress had the following to say about the industrial 
physician: 


Health is one of our most vital possessions. It is the 
nation’s greatest asset. The effort to conserve it is in itself 
ennobling The human relations department, therefore, had 
best begin its coéperative efforts along health lines. The 
all-day dispensary is a great melting pot for human experi- 
ence Here the virtues, as well as the weaknesses, of men 
are reflected. The right man in charge is priest and physician, 
confessor and advisor. How necessary, therefore, that one 
secure a man not only of high professional attainment, but 
one of broad social vision A cheap doctor, like a cheap 


machine, will produce a cheap result, and no man will recog- 


nize that cheapness sooner than your workman. 


The following from this same address outlines one 
of the industrial physician’s problems: 


What is industry, in codperation with its employees, going 
to do about alcoholism after it has counted the cost in lost 
time, lost production, lost patronage, to say nothing of the 
misery, want and crime that follow in its wake? Is society 
willing to continue to pay the price Intemperance is the 
cross of the industrial physician He copes with all other 
diseases with hope and vigor, but confronted with alcoholism 
in the worker he sits relatively limp and helpless A man 
with a cancerous condition is fortunately short-lived, but the 


alcoholic seems at least to live indefinitely. 


It is possible that the hand of the physician in in- 
dustrial practice holds the key to the solution of many 
problems that have heretofore baffled factory managers. 
With what great care must he be selected! 


% 
Pia 


A Business Necessity—Freedom To Co- 
operate for Foreign Trade 


American manufacturers today handicapped in 


their efforts for foreign trade by their own national leg- 


are 
islation. The desirability of coéperating to sell in the 


markets of foreign countries is clearly recognized, but 

doubt as to the legality of such cooperation under our 

antitrust laws amounts virtually to a prohibition. 
American not 


foreign business. 


manufacturers do dare to combine for 

The necessity of modifying our antitrust laws to per- 
mit of this particular form of business codperation has 
been emphasized for some three vears. At the last 


sion of Congress a bill, H. R. 17,350, known as the Webb 


Ses- 


sill, was introduced and passed by the House, but not 
by the Senate. It defines “export trade” and permits the 
forming of assuciations organized solely for the purpose 
of engaging in that form of trade. 

If this bill becomes law, American manufacturers can 
combine and coéperate by organizing companies for the 
express purpose of extending their foreign trade. There 
will then be complete freedom of cooperation. 

There is no need of arguing the advisability of this 
plece of trade legislation. It has been indorsed both by 
the Federal Trade Commission and the Chamber of Com- 
merce of the United States. One of the reasons why it 
should be passed at this session of Congress is the as- 
sured fact that for a time at least German buying after 
There may 


the war will be under Government control. 
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also be coéperative buying for the principal countries 
of the allies. With the Webb Bill made law, American 
manufacturers can oppose controlled buying with coép- 
erative selling. 

A few of the advantages to be derived from codéper- 
ating for foreign trade are: A reduction in overhead 
sales reduction in the expense of technical 
representation abroad, the opportunity to offer a complete 
line of goods through one selling organization, the means 


charges, a 


to standardize products to fit the needs of foreign mar- 
kets and the opportunity for the skillful handling and 
following up of advertising in distant markets. 

There is no organized opposition to the Webb Bill. 
There is no hostility. If it fails to pass it will be be- 
not familiar with the needs of 
foreign trade are perplexed by its provisions. 

Only one serious objection has been offered to the bill, 
that had its origin in a rather strained sense of 
fairness. It is that the United States should not pro- 
hibit trusts at home and then deliberately open the way 


cause senators who are 


and 


for American trusts to do business with the rest of the 
The offers this 
that foreign countries have ample means to protect their 


world. person who suggestion forgets 
own manufacturers and traders. 

Another comment has been made in mild opposition to 
the bill, but this is rather the expression of a fear than 
the stating of an objection. It is the fear that the getting 
together of American business men to codperate for foreign 
trade may be an opening wedge for some kind of domestic 
It can be stated confidently that this fear is 


manufacturers to combine 


regulation. 
unfounded, 
for foreign business is entirely apart from their aims and 


for the desire of 


wishes in regard to domestic affairs. 

The Webb Bill has been passed by the House with the 
One prohib- 
from 


addition of two unfortunate amendments. 
trade 


The other prohibits these 


corporations organized for foreign 
trading in the United States. 
organizations from doing anything in restraint of foreign 
trade. It is that either of the 


purpose of the bill. A corporation organized to carry on 


evident these nullifies 
export trade must of necessity trade or buy goods in the 
United States, and in so far as it is a codperative scheme 
of several manufacturers, it must operate in restraint of 
foreign trade as carried on by American manufacturers 
It is probable that the keen lawyers composing the In- 
terstate Commerce Committee of the Senate, where the 
Webb Bill is now being considered, will see the absurdity 
of these amendments and eliminate them. 

While it is true that there is no opposition to the 
bill, it will not pass of itself. American manufacturers 
must not only do their part in urging the Interstate Com- 
merce Committee of Senate to report the bill fav- 
orably, but they must see to it that it has the proper 
Action is all the more necessary 
March 4 is short, 
and there is an enormous amount of legislation pending. 

Will you not do your share in helping the passage of 
the Webb Bill, which is working for the freedom of co- 
operation for foreign trade? 


z 


the 


support in the Senate. 


because the time between today and 


Business Ethics 
Tell exactly what your machine is when you try to 
sell it, and make it exactly as you agreed to make it 
before you ship it—J. B. Doan. 
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Heavy-Duty Engine Lathe 
The illustration shows one of a line of 14- and 18-in. 
heavy-duty engine lathes which have recently been placed 
upon the market by the Carl G. Westlund Co., Worcester, 

















ENGINE LATHE 


The 14-in. lathe: Cuts threads from 3 to 36; swing over bed, 


18-IN. 


16% in.; swing over carriage, 10% in.; single back gear; 18-in. 
lathe: Cuts threads from 3 to 24; swing over bed, 20 in.; swing 
over carriage, 17 in.; double back gear; 3-step cone pulleys; 
front bearing on head spindle, in. in diameter by 5y,% in.; 
rear bearing, 24%x4% in.; lead screw, 1,,-in. diameter, 4 pitch. 


Mass. The lathes are made in various lengths and are 


equipped either with or without taper-turning attach- 
Phosphor-bronze bearings are 


9 
2% 


ments or power crossfeeds. 
used for the head spindle. 


Constant-Current Closed-Arc 
Welding System 


The Arc Welding Machine Co., New York, N. Y., 
has put on the market a welding system known as the 
“Constant-Current Closed System,” which operates arcs 
in series for welding purposes. 

The generator, Fig. 1, of 
generator proper, which furnishes the energy for welding, 
and the regulator, which automatically maintains the 
current at a constant value. The regulator is excited 
from a separate source and by varying its excitation with 


consists two units—the 
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a field rheostat the current may be set and automatically 
maintained. Each arc operated on the system is equipped 
with an automatic controller, shown in Fig. 2. 


— 
* 


Boring and Grinding Attachment 
for Engine Lathes 


John Gibson, San Francisco, Calif., has recently placed 
on the market a machine known as the W. & B. combined 


It 


boring and grinding attachment for engine lathes. 














BORING AND GRINDING ATTACHMENT 


an attachment that is screwed to the lathe 
spindle and provided with a tool or grinding wheel the 


position of which with relation to the spindle axis is con- 


consists of 


trolled by a microm- 

















eter 
The 


principally 


adjustment. 
machine is 
intend- 
ed for reboring and 
regrinding gas-en- 
gine cylinders and 
may be used on any 
lathe having a 
swing of 16 in. or 
more. The machine 
will grind work 
from 3 to 6 inches 
in diameter and the 


face plate is ar- 
ranged to take 
single or en bloc 


cylinder castings. 
The grinding spin- 
dle is mounted on 
roller bearings and 


an arrangement is 











= = provided to prevent 





THE GENERATOR 


F4G. 1. 





AUTOMATIC CONTROLLER end play. 


FIG. 2. 
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Prestwich Fluid Gage 
A fluid micrometer gage has recently been placed on the 
market by the Coats Machine Tool Co., Ine., 30 Church 
St., New York City. It 
consists of a fluid-contain- 





ing chamber connected 


with a glass tube of fine 


bore. The diaphragm of , 
the fluid-containing cham- - 
ber has an anvil, which is j tf 


opposite a second anvil on 
the rigid base of the ma- 
chine. In 
chine the diaphragm is ad- 
justed to an approximate 
of a 
After 
final 


using the ma- 


position by means 
rack 
this 
justment is made by means 


In 


and pinion. 


is done the ad- 
of a micrometer screw 
such a manner that a part 
of correct size brings the 
liquid in the small tube to 
the level of the indicating 
pointer, which is the cen- 
ter one in the illustration. 
When the work is placed 
between the two anvils, the 
diaphragm is displaced slightly, causing a greater dis- 
placement of the liquid in the tube. Pointers are pro- 
vided by means of which plus and minus limits may be 
allowed for. It is claimed that the gage is very accurate, 
due to the elimination of errors by the human element. 














PRESTWICH FLUID GAGE 
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Electric Flask Vibrator 
The illustration the Meico vibrator, 
which has been placed on the market by the Manitowoc 
Electric Implement Co., Manitowoc, Wis. 
It consists of a small vibrator fastened to the side of the 
flask, by means of which the flask is vibrated while the 


shows electric 





FLASK VIBRATOR 


ELECTRIC 
pattern is being drawn. The vibrator is operated by elec- 
tricity from an ordinary lamp socket and is controlled 
by a switch that is secured to the bench in such a position 
as to be easily reached by the knee of the molder. 
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Machinery in a Biscuit Factory as 
Seen by a Machinist 


By W. OSBORNE 


When I started for that biscuit factory, I did not have 
any idea that I was going to see a lot of machinery in 
operation. The ones who had planned the trip were 
showing visitors to their city some of the things that 
were worth the time and effort of seeing. As some of 
my friends were going, I went too; and being a stranger 
to city ways, I selected as a mate a man who also lived 
We knew that it is easy to go wrong in 

Accordingly, we listened to the di- 


at a distance. 
a strange city. 
rections given by the chief guide, and at once decided 
that we should get lost if we tried to heed them. Dis- 
regarding instructions, we followed a tall and handsome 
man whom we had heard remarking that he lived in the 
city. Several others also followed him. I do not know 
how many of the principles of efficiency he used in his 
journey, but I do know that we were the first of the 
numerous groups that got to the biscuit factory. 

We were furnished with a guide and taken up to the 
top of the building. The interesting thing on the roof 
was the immense sign that had not seemed impressive 
when from below. The laundry was full of ma- 
chinery and was in full operation. The most familiar 
machine was the oil extractor that is used in the machine 
shops for taking the oil out of chips. 

The size of the hospital might lead one to think 
that a biscuit factory is a dangerous place to work, were 
it not for the fact that there was not a patient in it. 
Near-by was a large lunchroom with lists of prices of the 
articles served. Stocks of the staples used in making 
biscuits were stored on this floor for future use. 

This article is not intended for a description of the 
factory, but gives a glimpse that will show some of the 
work that such a place makes for a machine shop. 


seen 


MATERIAL STARTS AT THE Top FLOOR 

The material, starting at the top, kept going down as 
it went through the various processes, and was loaded 
into cars on the ground floor. Tanks mounted on wheels 
received the ingredients. The tanks were moved to the 
different kinds of material, each of which was arranged 
to be put into the tank accurately and with little labor. 
At one place a pipe with several branches had a meter 
between the branches and the outlet, so that the liquid 
desired could be run in a measured stream into the tank. 
When everything desired was in the tank, it was run 
under a mixer; and the mixing was well done. Had 
there been a dumping attachment on the tank, that mixer 
would have done a good job on a batch of concrete. After 
this mixed batch was ripened properly, it was put into a 
real concrete mixer on another floor and worked like a 
nice big lot of taffy. 

A man cut off a chunk of dough as large as he could 
lift, and put it into a hopper, where a pair of rolls forced 
it down and out. Here was a row of these machines with 
the dough being forced out in various forms. One was 
discharging narrow strips with a space between them. 
Cutters came down and cut these strips into pieces with- 
out hindering their movement on a traveler, without hav- 
ing the dough stick to the cutters and without the cut- 
ters cutting anything but the dough. A set of rollers on 
another machine was delivering the dough in a sheet. 
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Punches were cutting round rings all over this sheet as 
it traveled along. A contrivance was winding up the 
part of the sheet that was on the outside of these rings 
and taking it back to the hopper, while the pieces in- 
side of the rings went on to be delivered to the. pans. 
The punches made round rings, but the holes that traveied 
back to the hopper were elliptical 

A man standing at the end of the machine took the 
filled pan, placed it in the furnace behind him, removed 
a pan of baked cakes and set it in a rack. He then 
turned to the end of the machine and found another 
filled pan just ready to be taken up and placed in the 
oven. The pans in the oven were in motion, and the 
baking was done very uniformly and very quickly. One 
oven baked as rapidly as two men could put in and re- 
move the pans. I did not time the number of pans per 
minute that were delivered from one machine, but I did 
notice that a young man was kept busy all the time wiping 
off the empty pans and sending them along on their 
rounds. Another man spent his time removing the baked 
cakes from the pans. The pans were oblong. They were 
grasped at one end, and the other end was given a smart 
rap on the top of a chute. This rap loosened the cakes 
from the pan, and they slid down the chute to join the 
ones that had gone before. 


A Continuous WAFFLE BAKER 

Near-by was an arrangement that might be called a 
continuous waffle baker. It was a complete and self-con- 
tained affair. A person who is given to research and who 
loves to trace the various steps of progress in mechanical 
development could find in this machine something to 
think about. I am not able to say that it and the cater- 
pillar tractor belong to the same family, but I do know 
that this baker made me think of a caterpillar tractor. 
The waffle irons were arranged like the drivers on one 
side of a caterpillar tractor and traveled through a con- 
tinuous cycle. 

At one end of the machine a man sat. It seemed that 
this man did not have anything to do but to open the 
irons, remove the baked cakes and shut the irons. It 
also seemed that he did not have any vacant spaces in 
his time. The bottom of each of these waffle irons— 
likely they were not called waffle irons in this cake factory 
—was fastened to an endless-chain arrangement so that 
the irons were level while going through the upper hori- 
zontal part of their travel. Starting empty and open 
from the man, the pan traveled under two pipes that 
delivered accurate batches of batter on it at just the 
right time and in the right place. It was then closed and 
locked, passed through the oven and around the far end, 
back along the floor to the front end. As it was rounding 
this end, it was opened and the baked cake removed. 

In the time that it took for this iron to leave the oper- 
ator (that may not be the proper word to use to desig- 
nate the man, for he did not run the machine or look after 
the fire, so far as I could see, and I did not see how he 
had time to do anything else than what he was doing) 
and make the complete round, each of the other irons did 
the same thing. If this had a tractor, I should 
be able to tell about its speed, horsepower, fuel consump- 
tion, pull on the drawbar, accessibility for repairs and a 
lot of other things. Being a baking machine, it was so 
foreign to my usual line of activities that many of the 
interesting points did not become apparent until it was 


been 
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Now I wonder how the 
fire is regulated to time exactly with the speed of travel of 


too late to get the information. 


the irons; how the valves are worked that control the 
delivery of the batter; how the pressure is kept uni- 
form on the batter so that a certain amount is delivered 
in a given time; how the batter is made and kept at a 
uniform consistency; how much, in percentage, the cakes 
vary in weight; what the output of such a machine is: 
what the cost of running it is; how the burden is figured, 
and a lot of other things. 

My friend laid his hand on my shoulder. “You didn’t 
expect to see a miller taking a cut off the top of the 
cakes, did you?” he asked. “Come over here and you 
can see it.” 


MILLING CAKES 

I went along. Here was a miller without some of the 
common drawbacks. The top of the table moved con- 
stantly forward—some more of the caterpillar-tractor 
idea—under the cutter. The cakes were laid on the table 
and did not require any clamps to hold them there. The 
cutter was a multiple-tooth affair that looked like a re- 
volving wire brush. Near-by was a miller of another 
type. A pile of cakes placed on a table passed along 
under an arbor that carried a number of slitting saws. 
These saws cut the pile into slabs. The table moved 
forward, stopped, revolved a quarter-turn, passed along 
to more slitting saws, and out came nice accurate rec- 
tangular products of machine work. 

I might try to tell about the other interesting machines 
like the ones that put the filling between the sheets or 
the ones that put two kinds of gratification between the 
little round cakes, but anyone can see that I am trying 
to describe machinery that I do not know anything about. 
It will show that there is a lot of machinery used in a 
biscuit factory. 

Our guide had quite a large party in charge. A num- 
ber of them were ladies and their escorts. My friend and 
I modestly kept in the rear and saw the things that in- 
terested us, but we did not have the advantage of the 
explanations given by the guide. We did, though, have a 
good illustration of the fact that this factory was a large 
place and that we were only touching the high spots in 
going through it, for we got interested a little too much 
at one time; and when we turned around, our party had 
vanished. An obliging workman indicated the direction, 
and we started to find them. We proved to be poor 
trailers, for we got hopelessly lost and it took a number 
of obliging persons some time to find our party and direct 
us to it. 

When I saw the Loose-Wiles Biscuit Co. as one of the 
places named for excursions by members and visitors of 
the A. S. M. E., I thought of it as being a place pro- 
vided to interest the ladies particularly. Now, whenever 
I eat any of the fancy little cakes, I will know that | 
am eating largely of the product of the machine shop and 
of the work of the mechanical engineer. 


“ 


Safe and Noiseless Operation of 
Cut Gears—Erratum 


Formula (2), published on page 1030, Vol. 45, should 
MK? MK? 2¢ 
: instead of P= - 


R? 5 Rr ps printed. 
” te i? 


read P= 
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The “Coincider” Who Always 


Agrees with You 
By J. P. 


Did you ever notice the man in your employ, perhaps 


» 
BRoPHY 


of considerable consequence in some one direction, who 
No matter how 
still 


never differs from you on any question ? 


and ridiculous argument is, he 


agrees with you. 


nonsensical your 
The coincider is always a good fellow; he never says 
You that a certain change in 
something you are manufacturing would improve it, and 


much. have a notion 
it may be that your opinions are formed without looking 
into the matter deeply enough and without giving it the 
consideration it deserves. The coincider, whether he be 
your assistant, foreman or subordinate employee, is si- 
lent and simply acquiesces, regardless of whether he 
thinks vou are doing the right thing or not. 

This man would not think of opposing you, although 
in his mind he feels your ideas are not practical. I 
Give me the man who 
He will express 
himself, if satisfied you are wrong, no matter how en- 
thusiastic you may be idea; and he is not 
afraid to differ with you, and to let you know that he 
differs with you. 

A man who holds a job that carries with it respon- 
sibility and who always evades giving his views when 
called upon to do so, but coincides with yours, is not 


consider such a man dangerous. 
has an opinion when one is expected. 


over your 


ays 





circuits are treated in 
chapters on 


New Publications er. . 


study 











the direct-current 
formers 
stant-current 
nating-current 
single-phase and 
chronous motors, 
to the principles of 
ing and speed 
of alternating-current 
storage batteries gives 


Automobile Welding with the Oxyacetylene Flame 
By M. Keith Dunham One hundred and 
sixty-seven 64 x4-in. pages; 66 illustrations 
Published by the Norman W. Henley Publish- 

ing Co., New York City Price, $1 
This work is intended as a book of instruction 
and help to those who find it either advisable or 
necessary to do oxyacetylene welding The book 
is divided into eight chapters under the following 
subjects: Shop Equipment and Initial Procedure ; 


motors 





two chapters. 
alternating-current 
operation of alternators, synchronous 
three-wire 
both of the constant-potential and con- 
types, the different 

including 
polyphase 
considerable 
operation, 
regulation 
motors The 
consideration to the dif- 
ferent types of batteries, their care and methods 
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dependable. If he pretends to understand you and does 
not, then when mistakes are made he will escape the 
blame. If it is something for which he will receive all 
the credit, he is very talkative and wants everyone to 
know what a smart fellow he is. . 

This man is a hindrance in many respects. You are 
paying him for the delivery of his best services, but 
he escapes responsibility because he is a good fellow and 
agrees with you in all your arguments. 

There are two kinds of “coinciders”: One is not smart 
enough to know a good thing when he sees or hears it 
and is foxy enough to say nothing except when he is 
forced to give an opinion. The other is a wise propo- 
sition and a silent schemer. If he knew the drawings 
of a piece of machinery were wrong and could show you 
just where the mistake was, he would most likely smile 
a mild approval and perhaps say, “As far as I can see, 
this will work out all right.” He just wants you to 
think he is right with you. Such a man is a deceiver. 
He is liable to do considerable harm if you are not wise 
to his way of doing business. 

This kind of man, when his opinion is asked, lacks 
the courage to condemn if he does not approve, or makes 
a pretense that he knows what you are talking about 
when he not. Just him up for what he is 
worth and treat him accordingly. 

Any individual who wants to reach your heart in 
this way can be properly called a damaging coincider 
one who generally contrives to escape all responsibility. 


does size 





The four 
machinery are 
the construction and 
converters, 
trans- 


Engineering Laboratories for the Haileybury 
School of Mines, Ontario, are nearing completion, 
and the school is now procuring machinery and 
equipment for them. The laboratories will com- 
prise a complete machine shop, carpenter shop, 
blacksmith shop, concentrator, cyanide mill, flota- 
tion plant and assay office. The school has the 
coéperation of the mines of the Cobalt district 
and of manufacturers of mining and other ma- 
chinery and is always pleased to make arrange- 
ments with manufacturers to have their machinery 
represented in the school 


generator, 


types of alter- 

the series, 
induction, and syn- 
space being given 
methods of start- 
of the various types 
chapter on 





Forthcoming Meetings 











Cast Iron: Aluminum; Steel; Malleable Iron, of charging, including mercury-arc rectifier, 

Copper, Brass and Bronze; Carbon Burning and vibrating-contact rectifiers and _ the aluminum 

Other Uses of Oxygen and Acetylene; How To valve. Three chapters are devoted to direct-cur- rye 

Figure Cost of Welding Each subject is illus- Tent systems of distribution, electric lighting and American Society of Mechanical Engineers. 
trated, and the text is presented in a form that Wiring. Many problems are given at the end of Monthly moe. first Tuesday. Calvin W. Rice, 
should prove of help to anyone who desires to each chapter to be worked out by the student, secretary, 29 West 39th St., New York City. 
know how to prepare and make a successful weld. for the book is intended to be used in trade Boston Branch National Metal Trades Associa- 


when either nd industrial schools 


The various things to be avoided 
workers 


preparing or making a weld are noted, so that 
much of the doubt felt by many welders may be 


well as by electrical tion. Monthly meeting on first Wednesday of 


each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 





removed and successful operations performed 


Applied Electricity for Practical Men—By Ar- 
thur J. Rowland Published by McGraw-Hill 





Business Items 


Providence Association of Mechanical Engi- 
neers. Moathly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 








Book Co., New York City Three hundred 
and seventy-five 5x7%-in. pages; 323 illus- 
trations; indexed; cloth bound. Price, $2. 
Many elementary books have been written on 
electricity They appear to be divided into two 
classes One attempts to cover the whole fleld§ at the Belmont 
of electrical science with the result that it 
must be superficial, and the other deals with 
the theoretical principles only and does not at- 
tempt to apply the principles to apparatus. This 
book, however, is written wholly from the stand- 
point of the one who constructs and operates 
electrical circuits and machinery, and is the re- 
sult of the author’s 20 years’ experience in 
teaching applied electricity to practical electri- 
cal workers who expected to make direct ap- 
plication of the knowledge gained in the lec- 


The Link-Belt Co., 


malleable link-belt. 


recently acquired a 


product of this 
stamped and drawn 
chine products, etc. 


The Name of the 


No changes in the 


ture room and laboratories 
The work is divided into 18 chapters The 
first four treat of the fundamental principles ©f M, L. 
of the electric circuit, electromotive force and President in charge of 


flux, and the Eugene B. 
Three chap- 


Ohm's law, magnets and magnetic 
calculation of combined resistances 


Indianapolis, 
blown in the fifth furnace at the Belmont plant, 
adding materially to the capacity 
Extensive building operations 
works have 
the manufacturing activities reorganized. 

The Pheoll Manufacturing Co., Chicago, Ill, has 
tract 
ft., at the corner of 12th St 
factory will be erected on the site at once. 
company 
work, 


Celfor Tool Co., 
Mich., has been changed to Clark Equipment Co. 
policies or 
organization will be made other than in position 
Hanlin from general manager to vice- 
the twist 
Clark continues as president. 


The W. & S. Manufacturing Co., manufacturer 


versity, Providence, R. L. 


has recently New England Foundrymen’s Association. Reg- 


ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


for producing 


been completed and 
Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 


of land about 358x335 first Tuesday. Elmer K. Hiles, secretary, Oliver 
and Walker Ave. A_ Building, Pittsburgh, Penn. 


is machine ee ., Rochester Society of Technical Draftsmen. 
automatic screw-ma. Monthly meeting, last Thursday. 0. L. Angevine, 


Jr., secretary, 857 Genesee St., Rochester, N. Y 

Superintendents’ and Foremen’s Club of Cleve- 
land Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 


Buchanan, 
personnel of the 


Western Society of Engineers, Chicago, Til. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Il. 


drill division. 


ters are devoted to the study of direct-current of metal stampings, has incorporated under the , 

. ‘ ‘ ; - oe ~ ~ Philadelphia Foundrymen’s Association. Meet- 
machinery and _take up the general character- name of the Worcester Stamped Metal Co., with ings first ye ‘of each month > ae 
istics, construction and operation of the direct- a capital stock of $150,000 The officers are: turers’ Club Philadelphia Penn Howard Evans 
current generator, the drum armature and mul- President, Harry R. Sinclair; treasurer, Frank E. ‘ . 7 r ~ ¢ 


general treatment of clerk, B. M 
types of direct 
motor starters and controllers The 
alternating current and polyphase 


tipolar machines, and the Billings ; 


armature winding, and different 
current 
principles of 


parts of all kinds 





Whittle 
pany is an outgrowth of the old firm of Wilson 
& Smith, who have specialized in stamped metal 


secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar S. Teale, 
secretary, 35 Broadway, New York City 


The present com- 
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Operations on Sugar-Mill Rolls 


By Frank A. STANLEY 





SYNOPSIS—Lathes and tools used in turning 
and grooving sugar-mill rolls. Details of a new 
system of grooving. 





The illustrations in this article show some of the opera- 
tions on sugar-mill rolls as made by ‘the Honolulu Iron 
Works Co., Honolulu, Hawaii. The mill rolls for crush- 
ing sugar cane are usually made of gray iron or semi- 
steel. They are big, heavy affairs, requiring large lathes 
to machine them and a good sized hoisting equipment to 
handle them. An idea of the proportions of some of 
these rolls can be gathered from Figs. 1 and 2, the first 
of these showing a roll in the lathe ready for grooving, 





FIG. 1. 


while the other view shows a large number of rolls of 
various sizes in the yards between the shop buildings. 

The Detrick & Harvey lathe in Fig. 1 swings 56 in. 
and is provided with two carriages, one in the front and 
one at the rear, each operated independently, so that two 
tools or two sets of tools may be applied to the work 
at opposite sides. 

The view in Fig. 1 is from the rear of this lathe, and 
it will be seen that the carriage at this side is designed 
for the same facility and control as the regular front 
carriage. The feed-guide mechanism is operated from 
special gearing at the head end of the lathe and con- 
trolled by the vertical lever below and back of the spindle. 
The regular cross-slide on the carriage is provided with a 
swivel head which carries a slide for the tool post, and 
in this tool holder the cutting tools are securely clamped 





drive 


by the nuts on the four studs. The from the 
spindle gearing is through suitable spur gears to an in- 
ternal gear ring formed at the back of the heavy face 
plate and chuck. 

This face-plate is shown more clearly in Fig. 3, where 
are shown four jaws with their adjusting screws in the 
face of the chuck. These jaws are set down on the square 
on the neck of the roll to drive it, and as will be seen, 
when once adjusted they are secured to the face of the 
chuck by a pair of bolts and nuts at the sides of the 
jaws. 

A big steadyrest used for supporting the roll for one of 
its journals during the grooving operations is seen in 
Fig. 4. The steadyrest jaws here are big cylindrical 





SUGAR-MILL ROLL SWUNG IN BIG LATHE 


pieces set up in contact position with the journal, with 
adjusting screws at the end operated by a socket wrench. 

Fig. 5, which represents the grooving operation, also 
shows the general design of the carriage, tool slide, feed 
mechanism, and so on. 

The process of grooving is carried on with two work- 
men operating the carriages and tool slides on opposite 
sides of the roll. 


Groove DETAILS 


It is important that the feed roll in cane-crushing mills 
have such a surface as to shape and texture that the cane 
will be gripped between the feed and the top roll withou 


slipping. Naturally, on this account, a smooth surface is 


not so satisfactory as a rough one, and it is desirable that 
the roll material should be such as to retain this rough 
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ness of surface during working operations. Ordinari| 
the rough surface gradually wears away into a smooth 
condition, and this is likely to cause the rolls to fail in 
their grip on the cane, permitting slipping of the ma- 
terial and imperfect crushing, so that there is a de- 
crease in the amount of juice pressed from the cane 
This 


undesirable condition has led sugar-mill engineers to a 


during its passage through the various sets of rolls. 


study of modification in the shape of roll grooves, so that 











FIG. 2. SUGAR-MILL ROLLS IN SHOP YARD 
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nted and the liquor is carried away from the region of 
the greatest pressure. 

The conditions obtaining with this sharp V-groove, as 
shown in Fig. 6, make it feasible to use in the roll con- 
struction any strong close-grained material, such as cast 
steel, as the surface texture of the roll, and material is 
no longer a factor affecting the feeding process. 

Rolls of cast steel with a 30-deg. groove angle have 
quite recently been designed and put into service by R. 





FIG. 3. METHOD OF DRIVING ROLL IN LATHE 








FIG. 4. STEADYREST FOR ROLL NECK 
effective feeding of the cane might be secured even though 
the roll surface itself became smooth after a certain pe- 
riod of operation. 


IMPROVED Mixtu-RoLL GROoOoVING 


Considering now Fig. 6, an obtuse-angle groove is 
shown. Here bagasse (crushed cane) and the juice are 
mixed in the press and after crushing fall to the bottom 
of the groove. The tendency of the liquor is, of course, 
to lubricate the grooved sides and cause slippage. If an 
acute-angle groove of say 30 deg. is used, as shown 
there is a wedging action set up, which causes the bagasse 
to be crowded against the sides of the groove, and instead 
of being forced to the bottom as with the obtuse-angle 
groove, it leaves an unoccupied lower space, as indi- 


cated, for the juice to run off, so that slippage is pre 








THE GROOVING OPERATION 


FIG. 5. 


Renton Hind, consulting engineer of the Honolulu Iron 
Works Co., and the system is known as the Hind-Renton 
system of grooving. 

This angle of groove is, however, the whole secret of 
satisfactory operation of a feed roll made of cast steel. 
It makes possible, in the first place, a roll which will oper- 
ate much longer before requiring redressing, which gives 
a much longer ultimate life because of less rapid wear, 
and what is still more important to a sugar manufacturer, 
it increases, as found by actual tests, the efficiency of the 
mill by at least 114 per cent., as measured by the amount 
of juice from a given weight of cane. 

The pitch of the grooves, the width between the tops 
of the groove and the angle referred to, are all specified 
in the drawing, Fig. 7, which shows the grooving for the 
top and discharge rolls, and for feed rolls in the Hind- 
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Fig. 8 shows the relative position of top 
and feed rolls, illustrating the manner in which the 
bagasse wedges into the sharp V-grooves in the feed 
roll, leaving the bottoms of the V clear for the juice 
to pass out, while Fig. 9 illustrates diagrammatically the 
manner in which the trash knife extends halfway into the 
groove. This knife, like the feed roll itself, is made of 
cast steel. 

It is interesting to note here the relative wear of this 
new form of roll as compared with that of the customary 


Renton system. 
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Theoretical and Practical—in Practice 
By W. 

Visitors should feel at home at once in getting around 
in New York City, because it is such an easy city to 
understand. When one understands it, all one has to do 
to get to any desired place is to head in the right di- 
rection and keep going. That is the theory of getting 
about, and you can see that there cannot be any argu- 
ment against it. It is, or should be, as convincing as the 
of 


OSBORNE 


reasonings in support of theories 
machine-shop management or cost ac- 
counting. I was downtown alone in 
New York City one evening recently 
and wished to get up to about Thirty- 
Sixth St. and Broadway. A subway 
station was at hand, and I wanted to 
go uptown. The signs said up; the 
man at the ticket box said up; but that 
train seemed to come from the wrong 
direction. Not having any time for ar- 
gument, I took it and saw by watching 
the station signs that we were going 


nite 





Feed Roll uptown. On getting off I carefully 
FIG. 8 FIG. 9 Sail. “age : .* 
noted the direction in which the train 
Gs. O 9. DETAILS OF THE ROLLS ' : 
FI ss was going. After the usual maneuver- 
Fig. 6—Detail of roll grooving. Fig. 7—30-deg. bottom-roll and 40-deg. top-.. < 

roll grooving. Fig. 8—Relative position of top and feed rolls. Fig. 9—Position Ing I finally r pached the street. Then, 

of trash knife . i" ‘ 
after walking a short distance, I 
iron roll. One of these cast-steel rolls installed in a big stopped. Of course, I knew (?) that I was going in 


mill in Honolulu is in regular operation with a group of 
iron rolls, and it has been found that the steel roll 
after a long period of service required a reduction in 
diameter of '/,, in. only, while the other rolls had to be 
reduced 34 in. in diameter. This %-in. reduction rep- 
resents normal wear of the ordinary roll in a year’s time 
and means that the roll would have to be redressed by 
turning off twice a year. 

It should be noticed in this connection that sugar- 
mill rolls are trued up by turning off and not by grinding. 

In cutting the grooves in these rolls, seen in Fig. 1 
square-nosed tool is first run in approximately to depth, 
and a series of rectangular grooves are thus formed by 
feeding the carriage to advance the tool for each cut to 
suit the pitch of the grooves. A side cutting tool 
then used with the cross-slide swiveled to the necessary 
angle, and the finishing of the groove is accomplished by 
operating the cross-slide screw to feed the tool along the 
side of the groove at the angle specified. The two sides 

the groove are thus formed to the exact angle re- 
quired. As already noted, it is possible for two men to 
work on the roll at the same time, one controlling the 
movements of the front cross-slide, the other working with 
the slide on the rear carriage. 

The journals of these rolls are of large diameter, and 
in the mills they are supported in big boxes fitted in seats 
planed out in the mill housings. The boxes are commonly 
made in halves and after planing are placed in a suit- 
able holding fixture, where both members are bored on 
a horizontal machine at one setting. 

In connection with the handling of the rolls them- 
selves between the shop and mill, it should be pointed out 
that it is customary to lag them heavily to prevent in- 
jury to the crushing surfaces and bearings. Frequently 


‘ 


~ 
‘see 


the rolls have to be hauled by teams to the mills, which in 
many instances are at a distance from the railroad. 





the right direction, but why did the street run down such 
a grade? << asked a busy, hurrying individual the di- 
rection of uptown. He waved a hand up the grade. If 
he meant that for an answer, I knew (?) that he was 
wrong. I asked a number of practical persons and was 
surprised at their answers. I put the question to a news- 
boy, without stopping to consider that he was likely to be 
uneducated. He asked me to tell him where I was trying 
to go; and when I did so, he gave me clear directions. 
“Go up grade so many blocks, turn to your left and keep 
going.” After I left him, I got so busy trying to under- 
stand why theory and practice did not agree that I lost 
my bearings again; and if I liad not abandoned all my 
theories and just followed his practical directions, I 
do not know where I should have landed, 

My theory of travel is all right, except that it takes 
room in my head that should have been filled with prac- 
tical knowledge of how to get around. I am afraid that 
some of my friends, as well as myself, are running some 
lines of shop business in about the same way. 

In less than forty minutes I could have walked the 
distance between the point where I started and the point 
where I wanted to go, but in going there many things in- 
terfered all along the line. Lines travel did not 
lead direct. Trains were missed. Crossings were blocked. 
The wind blew against me. Street were not at 
all street intersections. Building operations obstructed. 
Others used part of the sidewalks. These are some of the 
things that interfered with the perfect working of my 
theory of travel. When I try to put into practice some 
new theory of shop management, I am sure to find the 
same kind of departure from perfection, with the added 
trouble that after spending a lot of effort and time I do 
not get to the point for which I set out. 

Perhaps some people will not see any connection be- 
tween this and machine-shop practice. 


of 


signs 
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Continuous Assembling Frame 
EDITORIAL CORRESPONDENCE 


Economical assembling of a motor or any other piece 
This 


quality has probably been developed more completely in 


of machinery is largely a matter of get-at-ability. 


automobile shops than in any other, because of the ex- 
tremely large numbers turned out, but a little more at- 
tention to this feature would help in many other manu- 
facturing establishments. 


The illustration shows the assembling frame—it can 




















IN HUDSON SHOP 


ASSEMBLING FRAME 
hardly be called a stand—used in the Hudson factory. It 
consists primarily of a four-wheeled truck running on an 
Below the truck is the framework shown, 


overhead track. 
consisting of four pipes with suitable connections, braced 
by crossed bars and fitted at the lower end with a trunnion 
or turning device so as to allow the motor to be swung in 
any position desired. In this way the assemblers can get 
at any part of the motor by turning it into the position 
that will be most corvenient, an index pin holding it at 
the various points, 

This work is a part of the continuous assembling 
scheme as the motor is moved along to different points to 
have different auxiliaries and attachments put in place. 
At the end of the line—if a closed circuit can be said 
to have an end—the motor is inspected. [If all fittings 
K.’d and for 
Should anything be missing, a tag indicates the missing 


are in place, it is O. removed testing. 


part. If small repairs are necessary, the motor is re- 


moved to a stand and given to a repairman, who does the 
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work required. If, however, it has been necessary to omit 
assembling operations which have in their turn prevented 
the succeeding operations being accomplished, the motor 
is sent around the circuit and goes through the assembly 
line for a second time. 

This form of assembling frame is decidedly convenient 
and may suggest improvements in methods in shops 
building other kinds of machinery. 


“99 
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An Hawaiian Welding Plant 
EDITORIAL CORRESPONDENCE 


The accompanying illustrations are reproduced from 
photographs taken in the plant of the Honolulu Welding 
and Machine Co., Honolulu, Hawaii. Like most of the 
shops in the Islands, this jobbing and repair shop has a 
wide variety of work to attend to, including repair jobs 
for boats, locomotives, automobiles, plantation equipment, 








FIG, 1. GAS-WELDING OUTFIT 








A PLANTATION-LOCOMOTIVE FRAME 


WELDING 


FIG. 2. 
ete. It does a great deal of oxyacetylene welding, mak- 
ing use of the Davis-Bournonville torch. 

In Fig. 1 are shown gas tanks of 100-cu.ft. capacity 
for pressures up to 300 lb. per sq.in. These are charged 
by the two-stage compressor shown at the left of the 
view. It is cheaper to obtain the gas from San Francisco, 
but the shop is fully equipped for its manufacture and 
makes it on the premises with the equipment illustrated. 

In Fig. 2 is represented a repair job consisting of the 
welding of a broken section on a locomotive frame. This 
is a steel forging, which broke in the offset. It is for a 
plantation narrow-gage locomotive weighing approxi- 
mately 10 tons. In the welding operation a 45-deg. angle 
torch is used, and the weld is made with Norway iron. 
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The Five Metric Myths 


By F. A. Hausgey* 





SYNOPSIS—The case for the metric system ts 
based on beliefs that came from no-one-knows- 
where, which are passed on and accepted without 
proof or investigation. these 
beliefs and then presents arguments and facts to 
show their falsity. 


yaa 


he author states 





Human history supplies no better example of the 
growth of myth and legend than the development of the 
case for the metric system, while the acceptance of these 
myths, without investigation or question, forms a dis- 
creditable chapter in the history of modern science. The 
latest illustration in point is found in the article “A 
Metrical Tragedy,” published in the December, 1915, im- 
pression of the Scientific Monthly, from the pen of Dr. 
Joseph V. Collins, who does not pretend to have veri- 
fied his statements of fact by investigation, but like others 
simply accepts and repeats statements that he has seen 
in print many times. The case for the metric system 
as it stands today is based on the following myths: 

1. The system is in universal use except in the United 
States, the British Empire and Russia, and frequently 
Russia is placed in the metric column. 

2. The adoption of the system is easy and the transi- 
tion period short. 

3. The system leads to an important saving of time 
in calculations. 

4, The system leads to an important saving of 
in primary education. 

5. The adoption of the system is important in the in- 
terest of foreign trade. 

It is the object of this article to show these myths to 
be such. 


time 


Mytu No. 1: Tur System Is 1x Untversat Use 
Except IN UNITED States, BritisH EMPIRE 
AND Russia 


This myth is an outgrowth of Myth No. 2. The metric 
party begin by assuming the adoption of the system to 
be easy. They then find that many countries have passed 
laws favorable to the system, and they conclude, by easy 
deduction and because of the assumption, that those 
countries have really and effectively adopted the system 
in everyday life. It will be seen at once that the demon- 
stration lacks Euclidean rigor, and under searching in- 
vestigation it has been turned to ridicule. 

Under this investigation the imposing list of countries 
in which the system is really used in trade and com- 
merce has dwindled to a few in western Europe, where 
the use of the system is compulsory and the people have 
no choice." The other countries of the list have passed 
laws of two general kinds, one of which (like those of 
the United States and Great Britain) merely legalizes 


*Editor emeritus, “American Machinist.” 


'I give the facts as they were when my investigation was 
completed. In the meantime I cannot claim to have kept 
track of the laws of all the earth, and some countries may 
have changed their laws. This, however, would not imply 
that they have changed their practice. 


the system*—that is, makes its use permissive and con 
tracts based on it enforcible—while the other adopts i 
as an official government system for the collection of cu: 
toms duties and other purposes, but without compulsion 
Neither has resulted in any appreciable 
adoption of the system in trade and commerce, while in 


on the people. 


no country whatever have compulsory laws of the most 
sumptuary character succeeded in eradicating old units. 

Government adoption in the belief that the people will 
first learn and then adopt the system was the plan of 
the last Congressional metric bill, and it was expected by 
the metric party to bring about the general use of the 
system in two or three years—some thourvht much less. 
This plan is known to have been tried fourteen times in 
as many countries and during long periods of time. It 
has always failed to bring about appreciable use of the 
system in trade and commerce or do more than super 
impose a special government system on the existing com- 
mercial system. This is the present condition in most 
of Spanish America. 

The people everywhere show substantially unanimous 
preference for their old nondecimal units, even after, 
in some countries, several generations of use of the new 
and in spite of the imposition of Jegal penalties. This 
preference can be explained in two ways and in two 
only: Either the old units are preferred because they 
have been found better for their purpose than the new, 
after long trial of the latter, or the change from the ol: 
to the new system is so difficult that even compulsory 
laws are not able to bring it about. It is for the metric 
party to choose between the horns of this dilemma, either 
of which is fatal to their case. 

The broad fact stands out that in no country what- 
France included—have the people adopted the 
system in trade and commerce because of its supposed 
advantages. Wherever and to whatever extent it is used 
in trade and commerce, its use is due to compulsion, 
Were the advantages claimed for it real, compulsion would 
The adoption of im- 
provements is always because of their merits; and were 


ever 


long ago have become unnecessary. 


the metric system an improvement, it would be adopted 
for that reason. 

8S. S. Dale, editor of Textiles, Boston, Mass., and my- 
self have demonstrated these facts by evidence piled on 
evidence. This far voluminous to be 
repeated here; but that is unnecessary, as it is on record 
in the “Transactions” of the American Society of Me 
chanical Engineers, Vols. 24 and 28. It gives first-hand 
information from and settles the case for the following 
countries: Bolivia, Brazil, Chile, China, Colombia, Costa 
Rica, Cuba, Ecuador, France, Germany, Greece, Guate 
mala, Honduras, Italy, Japan, Java, Mexico, Nicaragua, 
Norway, Sweden, Ottoman Empire, Panama, Peru, Phil 
ippines, Portugal and dependencies, Roumania, Salvador, 
Santo Domingo, Spain, Switzerland, Uruguay. A 


evidence is too 


de- 





*These countries belong in the metric column just as mucn 
and just as little as the United States and Great Britain do 
metric literature intended for circula- 
Spanish America the United States—because of this 

law—has been repeatedly classed as a metric 
Strange, how little is required to make a country 
when it is far removed and the facts difficult to 


As a matter of fact, in 
tion in 
permissive 
country 
“metric” 
discover' 
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tached but conclusive piece of evidence is found in a 
nine-page official table of “Nonmetric Units Used in 
Metric Countries,” compiled by the United States Gov- 
ernment because required in the custom houses for the 
assessment of duties on imports which come to us invoiced 
in the units of the countries of their origin. This table 
may be found in my book, “The Metric Fallacy.”* 

The simple fact is that no nation has made serious 
progress toward the adoption of the system in trade and 
commerce except by the force of compulsory law, and no 
nation has discarded its old units by compulsion. 

These are the simple facts placed against simple as- 
sumptions. That the assumptions are widely current and 
generally accepted does not make them true. Their 
acceptance is nothing more than a manifestation of cre- 
dulity—willingness of the metric party to believe and to 
accept anything whatever favorable to their system. The 
* metric system is the great delusion of our time. 


Mytu No. 2: Tue Avoprion or THE System Is Easy 
AND THE TRANSITION PERIOD SHORT 

In April, 1906, the French Minister of Commerce, In- 
dustry and Labor, Gaston Doumergue, addressed an 
official circular letter to the presidents of local French 
chambers of commerce, of which the full text may be 
found in the “Transactions” of the American Society of 
Mechanical Engineers, Vol. 28, and from which the fol- 
lowing are extracts: 

My department at different times has been called upon to 
give to the Department of Weights and Measures instructions 
for accomplishing the total suppression of the measures and 
weights prohibited by the old law of July 4, 1837, by the 
seizure of the prohibited articles. The department in spite of 


all such efforts has not succeeded in attaining the desired 
result. The situation appears to be due to the persistence 
with which certain trades continue to use the prohibited 


weights and measures. 


industries the advertise- 


I have learned that in certain 
ments, prospectuses, catalogs, etc., used by the merchants 
among themselves and also for sending to their customers 


contain the illegal expressions. The merchants will invoke, 


without doubt, the necessity under which they find themselves 
not to change the existing order of things for fear that 
thereby they may lose orders for their goods. They thus 
continue to designate in “lignes” and inches all the articles 


they sell. 
I do not consider it worth while to enumerate here the 


industries and professions which have continued to employ the 
prescribed standards, but they are still numerous and most of 
them known to members of your organization. 


The letter concludes with an appeal to the chambers 
of commerce to use their influence to bring about a re- 
nunciation of this illegal practice. Along with this should 
go the following from the reply of the Chamber of Com- 
merce at Amiens: 

The Chamber considers that, in view of the customs 
adopted by certain traders, it seems difficult if not impossible 
to arrive at a complete suppression of the actual conditions; 
that, moreover, such a radical and immediate suppression 
would cause profound disturbance in many industries, notably 
textile manufacturing. 

“Such a radical and immediate suppression would cause 
profound disturbance in many industries”—and this at 
the end of 112 years of effort and of 70 years of com- 
pulsory law! 

Note especially that it is in manufacturing industry 
that the old units are anchored. Reflect that, when the 
system was adopted in France, modern organized manu- 





*Bound up with “The Metric Failure in the Textile Indus- 
try,” by Mr. Dale. This book records many discoveries not 
included in the foregoing citations and in particular the 
almost unbelievable confusion of measurements and calcula- 
tions of the Continental European textile industries. This 
confusion is the result of a mixture of systems of which I 


shall have more to say later 
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facture had scarcely begun; and remembering that 112 
years have been found to be insufficient to complete the 
change under those conditions, ask yourself how many 
years will be required for the change begun under the 
present conditions of organized manufacture. The ratio 
of difficulty is at least equal to the ratio of increase of 
manufacture. 

The Chamber of Commerce at Amiens refers specifically 
to the textile industry. The largest single industry in 
France is the manufacture of silk and it is a 
simple fact that, in spite of special compulsory laws,* that 
industry makes no use of the metric system as a mill 
system except as to the units used in selling its products, 
for which the law effectively compels their use. The 
factory operations are conducted with the aune as the 
long and the French inch as the short unit of length and 
the denier as the unit of weight. Similarly in Germany, 
the cotton-mill industry is based on the English yard 
and pound and the woolen-mill industry largely on the 
old German ells and pounds. 

With the case for France officially acknowledged (and 
proven equally well from other sources) it would be 
clearly redundant to expand this article beyond reason- 
able length by presenting the overwhelming accumulated 
evidence from the countries previously listed, great as 
are the temptation and the opportunity to do so. The 
period of transition is claimed to be short; but there is 
no evidence to support the claim, and it has no weight 
in view of the fact that no nation in the world has passed 
even approximately through it. 


fabrics: 


Mytu No. 3: Tue System Leaps To AN ImMPpoRTANT 
Savina or TIME IN CALCULATIONS 

Of all these myths none is more completely accepted as 
gospel truth than this. It is based on the “inter-relation 
and correlation of the units,” of which so much is made 
and which, while very pretty theoretically, have no ap- 
plication to the commercial, industrial and technical uses 
of weight and measure. ‘To illustrate the supposed su- 
perior simplicity in the calculations of everyday life, the 
metric party give hypothetical problems to solve. They 
assume, for example, a distance of so many miles, fur- 
longs, rods, yards, feet and inches, show the number 
of figures required to reduce this expression to inches 
and then give corresponding problems in which distances 
are expressed in kilometers, hektometers, dekameters, 
meters, decimeters, centimeters and millimeters and show 
that the expression can be reduced to millimeters by the 
simple process of properly locating the decimal point. 
Similarly, they show the amount of work involved in 
reducing an immense number of inches to miles, fur- 
longs, rods, etc.; and alongside they place an exhibit 
showing that millimeters may be reduced to kilometers, 
hektometers, etc., by merely changing the decimal point. 

The trouble with these problems is that they are purely 
hypothetical. No one has them to do—no reader of these 
pages has occasion to solve such problems outside of the 
schoolroom or laboratory. With the exception of feet 
and inches, which are used in combination, although the 
tendency is against the practice, quantities are commonly 
expressed in a single unit. Thus the flow of aqueducts 
and the capacity of pumping engines and of city reser- 
voirs are given in gallons and the strength of materials 


b 


‘The effect of these laws has been to compel the marking 
of equivalent metric sizes on the tickets along with the denier- 
aune sizes which continue to be used by the trade. 
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in pounds per square inch. Similarly, when we buy small 
quantities of things at the drug store, we do it by the 
ounce and its fractions, while if we buy larger quanti- 
ties at the grocery, we do it by the pound and its frac- 
tions—pounds and ounces being practically never mixed. 
Again, we buy milk by the quart, gasoline by the gallon, 
grain by the bushel and cement by the barrel, but no 
reader of these pages ever sees the units used conjointly. 
The civil engineer uses the mile as his long, and the 
foot as his short, unit of length—these units being divided 
decimally for the purposes of measurement and calcula- 
tion—but he seldom or never uses the two in combination. 
His unit of excavation is the cubic yard, but like the 
others it stands alone. Reduction, ascending and descend- 
ing, among these units is one of the rarest of problems, 
and the ratios between them are about the least important 
things that ever provoked a heated discussion. 

Not only is this the method by which these units are 
used, but it is the manner in which they were intended 
to be used. Units of different sizes—English and metric 
alike—are provided in order that those suitable for vari- 
ous purposes may be available. The quart being suitable 
for the amount of milk commonly purchased, the quart 
is used for that purpose, while the gallon being suitable 
for the amount of gasoline commonly purchased, the gal- 
lon is used for that purpose. For the same reason the 
ounce is used for the purchase of drugs, the pound for 
groceries and the ton for coal. The use of a mixture of 
units for the same purpose is uncalled for and unnatural, 





and its appearance in the problems referred to is simply 
a case of manufacturing evidence to suit the case that it 
is desired to prove. 

This use of units nullifies the argument for simplicity 
of calculations, and it reduces to insignificance the im- 
portance of the ratios between units. For purposes of 
calculation our units may be divided decimally,® as they 
usually are when they fall into perfect harmony with 
decimal arithmetic. When units are used in this way, 
no discoverable difference in the time required for cal- 
culations in the English and the metric systems has ever 
been shown, because none exists. The engineer calculates 
stresses or pressures in pounds per square inch with ab- 
solutely the same simplicity of calculation that he does 
in kilograms per square centimeter. So, also, the di- 
mensions of structural members are calculated in inches 
with the same degree of simplicity as in millimeters, and 
hydraulic calculations in gallons are as simple as in liters. 

Regardless of endless iteration and reiteration to the 
contrary, these are facts. The claimed 
simplicity of calculations is the outgrowth sof the 
“inter-relation and correlation of the units.” When we 
confine ourselves to a single unit, there is neither inter- 
relation nor correlation, and the supposed advantage 
vanishes. 

When calculating weights, we multiply the volume by 
the specific gravity in the metric system and by the 
weight per unit of volume in the English system, con- 
sulting a table for the required constant in either case. 
There is not a shadow of advantage in either procedure, 
except when calculating the weight of a tank of water: 


statements 


‘The metric party labor under a strange hallucination that 
they possess a monopoly of decimal arithmetic, and they hail 
every use of decimals as a concession to their claims. Decimal 
fractions are of course centuries older than the metric system. 
So far from inventing decimals, the fathers of the metric 
system merely attempted to discard other fractions Metric 
partisans might as reasonably claim exclusive use of the 
Arabic notation or of the Roman alphabet. 
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and in the one field of human endeavor in which this 
might be of appreciable value (naval architecture) it 
vanishes in the increased gravity of sea water.® 

In commercial transactions no one has shown and no 
one can show the slightest advantage in the purchase of 
dry goods by the meter as against the yard, groceries 
by the kilogram as against the pound or milk by the liter 
as against the quart. The claim which one often sees 
that the metric system would be a protection against 
short weight is of course absurd. There is nothing to 
prevent the making and using of short metric with the 
same facility as short English measures. 

Equally absurd are the claims that “calculations in the 
metric system are two or three times as accurate as in the 
English system” and that “calculations always. come out 
in even figures in the metric system.”? After completing 
his calculations the English designer adjusts his result 
to the nearest eighth or sixteenth and the metric designer 
to the nearest tenth, and between these procedures there 
is not the suspicion of a choice. 

While I am disposing of these minor fallacies, how 
about the adoption of standard meridian time, so often 
cited to illustrate the ease of these changes? That ac- 
tion involved no change in any unit of measurement; 
no scrapping of measuring instruments, gages, factory 
and commercial equipment; no change in concepts of 
value; in expressions for the time of events or for the 
value of intervals of time. It involved no physica! change 
of any kind, except the setting of the clock to agree with 
the new noon hour. And we are asked to consider this 
a precedent for doing all the things that were here not 


done. Shallow thinking can go no farther. 


Tus System LEADS TO AN IMPORTANT 
EDUCATION 


Mytu No. 4: 
SAVING OF TIME IN PRIMARY 


The alleged saving of time by adoption of the metric 
system is commonly stated to be from one to two years 
of each school child’s life. Dr. Collins gives as a “‘con- 
servative expert estimate” two-thirds of a The 
statement, using various intervals of time, is a stock one 
in metric literature, but its source is never given. No 
one tells us when, where or by whom the estimate was 
made, but each metric author repeats it, without ques- 
tion, from some previous writer and passes it on to the 
next. An inquiry into its truth shows it to be the gross- 
est of exaggerations. 

When preparing my Cornell University lecture on this 
subject, I gave the results of an investigation based on 
an official pamphlet—the “Course of Study for the Ele- 
mentary Schools of New York [City] as Adopted by the 
Board of Education”—and these results I shall repeat 


? year. 





‘While there is no advantage in either procedure, neverthe- 
less of the. units most used for the purpose (the inch and the 
millimeter) the English unit is the larger and expresses the 
same dimensions in fewer figures Above about 4 in. the 
millimeter always requires at least three figures; and above 
about 40 in. at least four. This results, in the average case of 
calculation, in fewer figures with the English system. While 
this is a fact, it is too trifling a matter to deserve mention 
here except to counter the grandiose and ridiculous metric 
claims. The subject is, moreover, of little more than academic 
interest, as the procedure described is in practice used rela 
tively but little The leading calculators of weights are 
engineers, architects and shipbuilders. In the case of casting 
the procedure described is followed, with such balance o* 
advantage as there is on the English side. The weights of 
the other materials used are tabulated with great complete- 
ness in pounds per hundred and per foot of length or area. 
Actual calculations of the weights of structures are made by 
the use of these tables, and the labor involved is eermones 
the 


not by the system of measurements used, but by com- 
pleteness of the tables available 
7The quotations are from the article by Dr. Collins, to 


which this is, primarily, a reply 
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here. This pamphlet contains a tabulated statement of 
the schedule of the schools of New York. Each column 
of this table relates to a year and each line to a subject 
of study, the entries opposite each subject being the num- 
ber of minutes per week devoted to that subject during 
that year. The footings of the columns are in all cases 
1,500, which is the number of minutes comprised in the 
school sessions of a week—that is, 5 days of 5 hours of 


60 minutes each. The figures for mathematics are as 





follows: 
- Year ~. 
1 2 3 4 5 6 7 8 
Minutes per week.... 120 150 150 150 150 200 200 160 


The seventh year is devoted to algebra and geometry 
and does not enter the present calculation. Part of the 
eighth year’ is also given to these subjects; but as the 
amount is not stated, I will give good measure and charge 
all of that year to arithmetic. The school year com- 

: _, 120 . ; 
prises 40 weeks, and 40 X 1.500 = 3.2 weeks is the 
equivalent time spent on arithmetic during the first year. 
In the same way we may obtain the time to be charged 
to this subject for the other years and add them up thus: 


Year Weeks 
120 
® wistesdwes - - 40 3.2 
1,500 
150 
S o28006e0e% - X 40 4.0 
1,500 
150 
D evecsucsvus 40 4.0 
1,500 
150 
@ sovcsecess - 40 = 4.0 
1,500 
150 
BS ceccccecss - X 40 4.0 
1,500 
200 
BS wecsssants 40 5.33 
1,500 
T eeveavenes Algebra and geometry 
160 
BD cvsccccece 40 4.27 
1,500 
MOORE <660cceed hestens 28.8 


28.8 weeks 6.63 months. 


My readers cannot fail to admit that the attempt to 


> time by the omission of part of less 


save eight months 
than seven months’ work is fraught with difficulties; 
and, mark, this is no one’s estimate, but the actual prac- 
tice of the largest unified system of schools on earth. 
No one living can obtain a different result from the same 
data. 

This pamphlet gives no clew to the amount of time 
spent on denominate numbers and weights and measures 
and, to determine this, | have counted the number of 
pages devoted to this subject in the school arithmetic*® 
used by my own daughters and find that these pages com- 
prise almost exactly 20 per cent. of the entire book. 
Assuming that the time spent upon a division of a sub- 
ject is proportional to the space occupied by it in the 
textbook—and this assumption cannot be far wrong*’— 
we find that the time devoted to denominate numbers and 
weights and measures is 28.8 «K 0.20 = 5.76 weeks, 
and even my pro-metric readers will observe that the diffi- 
culties in the way of saving eight months’ time are rapidly 
thickening. 

*“Wentworth’s Practical Arithmetic.” A collection of mis- 
cellaneous examples and an appendix containing the various 
rules for partial payments, etc., which few. study nowadays, 
are omitted from consideration. To include these would 
strengthen my case. 


"This subject certainly 
than the multiplication table 


consumes far less time per page 
ime subjects of square and 


cube roots. 
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But this is not all. Had we the metric system and 
had our present system vanished into oblivion, we would 
still have with us the year divided into months, weeks 
and days, the day divided into hours, minutes and sec- 
onds and the circle divided into degrees, minutes and 
seconds. We should still have the subjects of interest and 
discount involving the divisions of the year, longitude and 
time connecting the divisions of the circle with those of 
the clock dial; and had the last Congressional bill as 
drawn by the metric party been passed, we would have 
our old land measure, for the survey of the public lands 
was expressly exempted from the provisions of the bill. 

Moreover, some of us must learn trigonometry, while 
surveyors, draftsmen and mechanics must continue to 
deal with angles and with the units by which they are 
measured, and with these units all must be acquainted. 
Clearly, these subjects must still be taught and with them 
denominate numbers of which they are examples—not, 
of course, with the same fullness of illustration, but other- 
wise very much as now. Clearly, also, the time required 
for these subjects must be subtracted from the previously 
mentioned 5.76 weeks to get the net amount. I shall 
make no effort to determine the remaining modicum of 
saving, for certainly the case has been made sufficiently 
ridiculous already. 

During the transition period both systems must be 
taught and there would be no gain. If, as all know, 
the metric system is not now taught effectively, more 
time must be given to it and the net result would be a 


I SS. 


ADOPTION OF THE System Is IMPORTANT 
INTEREST OF ForREIGN TRADE 


Mytu No. 5: 
IN THE 

Twenty years ago there began one of the most striking 
of our export trade developments—thc export of machine 
tools to European countries, France and Germany being 
our leading customers. This great movement continued 
down to the opening of the present war, which stopped 
it to Germany, but accelerated it to France. However, 
this influence being abnormal, it should be ignored. 

Machine tools are the embodiment of accurate measure- 
ments, and more to the point, on them all other machines 
of whatever kind and purpose are made and the dimen- 
sions of their parts determined. Here, if anywhere, the 
need of the adoption of the metric system should be 
paramount, but what are the facts? Certain of these 
machines, notably lathes and millers, contain measuring 
and adjusting screws (lathes two and millers three) 
and these in some (but by no means all) cases have been 
called for to metric pitches. The pitches of such screws 
comprise all of the thousands of dimensions of these 
machines that have needed change. Apart from them, 
these machines have proved just as acceptable to French 
and German as to American and English customers. 

These facts are officially certified in a series of reso- 
lutions of the National Association of Machine Tool 
Builders which contain the following: 


The sale of many million dollars’ worth of machine tools 
has been made abroad by members of this association, espe- 
cially to France and Germany, without requirement or request 
by the purchasers for changes in general construction to 
conform to metric measurements, the only changes being in 
adjusting and measuring screws, the great majority of ma- 
chines needing no changes whatever. 


If confirmation of this is needed, it is found in the 
following from Laurence V. Benét, engineer of Hotchkiss 
& Cie., the great French ordnance makers: 
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We are using a very large amount of American machinery 
in our works, and the fact that this was all built to English 
dimensions has given no difficulty. All of the newer 
and most uptodate establishments in France, including all of 
the Government establishments, are largely equipped with 
American machinery, and I know of no case where the fact 
of the machines being built to English measures affected their 
salability. 


In the machine shops of South America—of which 
there are more than most people realize—39.3 per cent. 
of the machine tools are American, 43.2 
British and the remaining 17.5 per cent. are German, Bel- 
gian and French. We are always told that South America 
is metric. South American shops have the world from 
which to buy, and they choose machine tools made to 
English over those made to metric measures in the ratio 
of nearly 5 to 1. 

Another illustration, known to all, is found in the 
vast export trade in American automobiles, which go to, 
and are equally acceptable in, all countries, metric and 
nonmetric alike. No one knows, asks or cares to what 
system of measurements their parts are made, and the 
same is true of steam engines, mining, agricultural and 
other lines of machinery. 

The matter is as broad as it is long. 
not acceptable in metric countries because of the units 
used in making them, metric goods should for the same 
reason be unacceptable here. We import vast quantities 
of such goods, but no reader of these pages ever‘ heard 
the question raised. We buy these goods without thought 
or question regarding the system of. measurements used 


per cent. are 


If our goods are 


in their construction. 

There is a certain amount of information, as distin- 
guished from construction, that should be given to a 
foreign buyer in his own units of measurement, be they 
metric or nonmetric. Of machine tools, for example, the 
capacity or dimensions of the largest piece of work to 
which they are adapted, the dimensions of the space 
occupied and the weight should be given in the cus- 
tomer’s units. We print our catalogs for foreign buyers 
in their own languages, and it would be of large advan- 

ms 


Critical Speeds of 
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tage to ourselves if we could conduct correspondence in 
those languages. This cannot do, but we 
can give commercial and general information and invoice 
This it is the 
most common of commonsense to do, and this is all there 
is of the foreign-trade myth. 

To say that this involves the adoption of the metric sys- 
tem is equivalent to saying that the printing of catalogs 
for, or the writing of letters to, Spanish America in the 


most of us 


goods in foreign weights and measures. 


Spanish language involves the adoption of that language. 
To say that the steel mills of Pennsylvania shall change 
their entire mill practice and procedure, as I shall describe 
at great length later on, in invoice ship- 
ments in metric instead of English tons is preposterous. 

Here again we place fact against imagination, and again 


order to 


imagination goes to the wall. 

And now is the title of this paper justified? Am | 
right in saying that the acceptance of these myths with- 
out question or investigation is a disgrace to science ? 
But will this showing of the hollowness of the metric 


claims influence the metric party? I wot not, for 
belief in the system is not in reality based on these 
claims. It long since passed that stage and became what 
it now is, a sort of religion, with corresponding intensity 


Under 


these conditions it is useless to expect a dyed-in-the-wool 


of conviction and superiority to mere argument. 


metricite to be influenced by the demolition of his case. 

It is something (I think it a good deal) to show that 
the claims for the metric system have no basis of fact, 
but being a negative argument, it is not enough. There 
remain the reasons for the united opposition of manu- 
facturing interests, and these I shall endeavor to explain 
in a succeeding article. Respect for limitations of space 
will, however, compel me to omit discussion of the pe- 
cuniary cost, of the consequences of our unfortunate 
system of decimal arithmetic, of the superiority of binary 
over decimal divisions for purposes of manufacture and 
of the dominance of measures of length over those of 
weight and capacity. 


—° 


2) 


Rotors Resting on 


Two Bearings 


By WALTER 





SYNOPSIS—In this article are analyzed the case 
of a rotor resting on two bearings and the formulas 
used to obtain the critical speeds. 
the formulas given, but the graphical methods 
are shown to obtain the bending and deflection 


Not only are 


moments. 





The rotors of steam turbines are usually investigated 
for critical speed in order to insure the safe operation 
of the unit. The construction of these rotors is gener- 
ally such that the usual formulas for the critical speeds 
of loaded shafts are not directly applicable. This will 
be apparent from an inspection of Figs. 1 to 7. Fig. 1 
shows a rotor having a shafting of varying cross-section 
and multiple loads, but since the major part of the shaft 


*Professor of mechanical engineering, Columbia University, 
New York City. 


RAUTENSTRAUCH*® 


is 15 in. in diameter it is evident that the deflection of 
this shaft will very closely approximate the deflection of 
a shaft 15 in. in diameter throughout the entire length. 
This case can therefore be solved by the use of Dunker- 
ley’s semi-empirical equation 


ee we a . 
NN? NN?" We" We" ° Ni? 

where 
N critical speed of shaft with multiple load, an¢ 
N,. '., ete. = critical speed of shaft with each single 


load alone. 

The same is true with regard to Fig. 2. In this case 
the mean diameter of the shaft should be used. Usually 
the running speeds of the turbines are so far removed 
from the critical speeds of the rotors that approximate 
solutions are sufficient to disclose the margin of safety 


had. 


Some judgment must be exercised in approximating 
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the several factors used in the computations. For ex- 
ample, the De Laval rotor shown in Fig. 3 closely ap- 
proximates the. case of a, shaft of uniform section through- 
out its length carrying a single load. The shaft, how- 
ever, is continuous over several bearings and furthermore 
the disk and couplings are very stiff so that the deflection 
is less than Accordingly, 
there will be. found extremes between which the critical 


for a continuous small shaft. 


In the first place it may be assumed that 
in. long and 1,%, in. in diam- 


speed will lie. 
the case is one of a shaft 22 
eter carrying a load of 210 lb. (weight of disk and blades) 
at a point 14 in. from one bearing. It may be further 
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FIG. 1. 


supported. 
the lowest 


assumed that the ends of the shaft are simply 
The assumption of these conditions will give 
critical speed which is found to be as follows: 


l SGEIT 


ek i | ' ie ene (2) 
Let 
E = 30,000,000 |b. per sq.in. ; 
I = 0.094 in.'; 
gq 32.2x12 in. per sec.” ; 
l 22 in.; 
a 14 in.; 
b 8 in.; 
W = 210 lb. 
Then 
1 [3X 32.2 X12 & 30 X 10 X On X 2 


n= 6.28 
= 26.9 per sec. ; 
N 1.614 
Now let it be assumed that the stiffness of the disk and 
couplings affects the shaft deflection such that an equiva- 


210 XK 142 X 3? 


per mm 
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n = 67.9 per sec.; 
N = 4,075 per min. 
If the assumption be made that the bearings are fixing 


the direction of the shaft while the equivalent length of 
shaft is 161% in., it is found that 


= 


= 8.04 Ells 4 

eS ON Warht ) 
n = 98.8 per sec, ; 
N = 5,928 per min. 


The running speed of this turb.ne is 10,000 r.p.m., which 
is well above the lowest critical speed under any of the 
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FIG. 2. ROTOR FOR A. E. G. TURBINE 
conditions assumed. ‘The next critical speed under each 
of these conditions will be 4 K 1,614 = 6,456 r.p.m. for 
the drot case; 3.24 & 4,075 = 13,285 Y.p.m. for the sec- 
ond case, and 2.75 X 5,928 = 16,302 r.p.m. for the 
third case. 

It will appear therefore that the nominal running speed 
f the shaft does not lie dangerously near either the first 
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lent length of 1614 in. is had and (a) = 1114 in., (b) = 
514 in., also that the one end of the shaft is fixed and 
Accordingly, it is found that 
N11 
\ HW [a%b? ja T 


the other end is free. 


10.86 


n= 


1b)] 


or second probable critical speeds. In bringing the tur- 
bine up to speed the first critical speed is passed through, 
but the time during the critical 
speed obtains is very small, no serious consequences re- 


since element which 


sult. 
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When the rotor is made up of a drum or a combina- 
tion of drum and disk, as shown in Figs. 4, 5,-6 and 7, 
it is necessary to account for the variable cross-section of 
the rotor in determining the probable critical speed, and 
this is most readily accomplished by graphical methods. 

The successful solution of this problem requires a 
careful regard for the units and scale factors of the dia- 
grams used, and therefore it will be well to consider at 
this time the general problem of loading and deflection 
of beams and their representation by graphics. 

Let Fig. 8 (a) represent a beam freely supported at 
the ends having a length / and loaded with a variable unit 


e, Fitting Bolts, 
Al 16 Fitting Bolts tf Donen 534-— A 
1} Diam on 23"PCD a 








FIG. 4. REACTION TURBINE ROTOR 











FIG. 5. DRUM TYPE ROTOR WITH TWO BEARINGS 
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TWO CASES OF ROTORS SUPPORTED ON 
TWO BEARINGS 


FIGS. 6 AND 7. 


load throughout its length. Let the load per inch length 
at a distance x from the supports be W, and let the ordi- 
nates of the load curve be drawn to the scale 1 in. = p lbs. 
per inch length of beam. If the scale to which / is drawn 
is 1 in. = q in., then 1 sq.in. of the loading diagram is 
to be read to the scale 1 sq.in. = pq lb. The shear dia- 


gram shown in Fig. 8 (b) measures the vertical shear 
throughout the length of the beam. 


(* wae — Rs where fs is the 


a’ oO 


reaction at the support s. 


Thus at a distance 


x from s the shear Jy = 


. 
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If the scale to which the ordinates of the shear dia- 


gram are laid down is 1 in. = n sq.in. of the loading dia- 
gram (Fig. 8,[a]) then the area bounded by the shear 
diagram is to be read to the scale 1 sq.in. = 
and the ordinates in the shear diagram are to be read to the 
The resulting bending moment is 
The bending moment at a distance 
If m sq.in. in the shear dia- 


npq* in.-lb. 


scale 1 in. = npq lb. 
shown in Fig. 8 (c). 
x from the support s is M,. 
gram equal 1 in. of bending-moment ordinate, then the 
scale to which the bending-moment diagram is to be 
mnpq* in.-lb. and 1 sq.in. of area in the 
bending-moment diagram is to be read to the scale 1 


read is 1 in. 


sq.in. mnpq* in.-lb. 
The slope of the beam under this load is shown in 
Fig. 8 (d). The slope at distance x from s is ix = és 
EI ¢@ 8 
P43 J Mdx where is is the slope at the supports. 


If o sq.in. in the moment diagram represent 1 in. ordinate 
in the slope diagram, then the scale to which the slope 
, omnpg* 
ordinates are to be read becomes 1 in. = ar 


and therefore 1 sq.in. area in the slope diagram is to be 


radians, 


read to the scale 
1 sq.in. onnpe” inches 
El 

The deflection of the beam throughout its length is 
shown in Fig. 8 (e). Ata distance x from s the deflection 
is Yy. If r sq.in. in the slope diagram represent 1 in. 
ordinate in the deflection diagram, it will appear that the 
ordinates in the deflection diagram are to be read to the 

4 
scale 1 in. = re - inches. 

The above example will serve to fix in mind the scale to 
which the deflection curve is to be read. In laying out 
a deflection curve it will only be necessary, however, to lay 
out the loading and bending-moment diagrams from 
which it is possible to construct the curve of deflection. 
The following example will make this method clear. 

In Fig. 9 is shown a beam 7 in. long acted upon by an 
irregularly distributed load. The beam is of uniform 
cross-section throughout its length, hence 7 is constant. 
Let the ordinates in the load diagram be drawn to the 
scale 1 in. = p lb. per in. run and the length be repre- 
sented by the scale 1 in. = qin. Then 1 sq.in. of ordinate 
in the loading diagram represents pg lb. Divide the load 
diagram into sections (a), (b), (c), (d), ete., as shown, 
and measure the area of each section by planimeter. Be- 
gin the construction of the first vector polygon by laying 
down a vertical line and laying off the distances (a), (b), 
(c), (d) successively to represent the areas (a), (b), 
(c), (d), ete., in the load diagram. 

Let the scale to which (a), (b), (c), (d), ete., in the 
first vector polygon are laid down equal 1 in. = m sq.in. 
of area in the load diagram. Select a point o to the left 
of the load line by a distance h and construct the vectors 
1, 2, 3, 4, ete., as shown in the first vector polygon. Draw 
the mean lines (dotted) through the sections (a), (b), 
(c), (d), ete., of the load diagram, and selecting any 
point on TU draw the bending-moment diagram by con- 
structing the elements 1, 2, 3, 4, etc., of the bending- 
moment curve parallel to the vectors 1, 2, 3, 4, ete., of the 
first vector polygon and terminating in the mean lines 
through (a), (b), (©), (d), ete., of the load diagram. 
The ordinates of the bending-moment diagram are to be 





100 


read to the scale 1 in. 
in the bending-moment diagram will represent mpgq*h 

















RICAN MACHINIST Vol. 46, No 3 





AME 





second vector polygon be n sq.in. area in the bending- 
Select a pole o’ a distance 


mpgqh in.-lb. and 1 sq.in. of area 
Pq 1 
moment diagram equal 1 in. 


in.-lb. h’ from the load line and construct the vectors 1’, 2’, 3’, 
The areas A, B, C, D, etc., in the bending-moment dia- 4’, ete. Select any point in the line TU and construct 
gram lying under the segments 1, 2, 3, 4 of the bending- the elements 1’, 2’, 3’, 4’ of the deflection curve paraile! 


moment curve are to be found and laid off as a load line 
in the second vector polygon, as shown in Fig. 9. 
scale to which the areas A, B, UC, D are laid down in the 














or 


to the vectors 1’, 2’, 3 
The to 


, 4’, ete., of the second vector poly- 
the deflection ordinates 
nmpq*hh’ . 

El 


the moment of inertia of the beam. 


Let the gon. scale which are 


to be read will be 1 in. where J represents 























When the beam is not of uniform cross-section 
throughout the length as is the case with many turbine 
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-_ rotors, it will be necessary to select the moment of in- 



















ertia of some one element of length for use in the deflection 
i/ ction . . ° . 
Deflectio curve scale, and after the bending-moment diagram is 


found according to the above instructions each ordinate 
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moment of inertia of the section to which the particular The sections A, B, C are assumed te be equivalent to 
ordinate of bending moment relates. From this modified a 3-in. shaft for the reason that the additional weight of 
bending-moment diagram the deflection curve is to be the coupling will probably be compensated for by the 
reconstructed. greater stiffness. At least the situation is unknown since 

This procedure is disclosed in the solution of the fol- the stiffness will depend on the accuracy of the fit. Fur- 
thermore, taken one way or the other the critical speeds 
resulting will not be noticeably different. 
DETERMINATION OF THE Critical Speep or A 500-Kw. The load for each section is found and set down in 

ImpuLseE Reaction TurBINE Rotor the following table: 


lowing examples: 


The rotor shown in Fig. 10 is directiy connected at the © LOADS FOR VARIOUS SECTIONS OF A TURBINE ROTOR 


left end to an electric generator shaft. The determina- . ... w y. . . 

; iis , a X Section Load, Lb. Deflection, In. y* wy wy" 
tion of the critical speed requires first the determina- A 10.17 0.00185 0.00000342 0.01883 0.0000348 
; : . m,; ; B 10.17 0.00488 0.0000238 0.04970 0.0002423 
tion of the load diagram of the shaft. This load to in- Cc 10:17 soeeTs 4 Seeeetee seasse 60004682 
: 70% : shaft as we ac » war e P « D 5.85 0.00640 0.00004096 0.03740 0.0002400 
clude the weight of the shaft as well as the weights of all = 1068 Resets 4 eeeededE 8.O8ses | 00004065 
tan te 7 ~ = . . a stida F 29.00 0.00623 0.00003881 0.18100 0.0001125 
the attached parts. It will be found convenient to divide 4 We eee Gb pete ott Mel oe Mb pened be 
» chs j seetions H 335.95 0.00560 0.00003136 1.88000 0.0105369 
the length of the shaft into sections A,B,C,. . .Q,R ; ose ee etree MMM pete MR. oe Mh pel os op. 
as s i ‘ig . Nose > ‘enie r J 44.81 0.00437 0.00001909 0.19700 0.0008510 
as shown in Fig. 11 for the purpose of conveniently 2 ores Saeaah 60S aeehanes RALEED Gaeetbae 
sti ine re] : sever: artes 2» TO L 771.30 0.00388 0.00001505 2.99264 0.0116806 
? rere the weights of the several parts of the rotor N 30.00 0.00357 0.00001267 0.10710  0.0003801 
and distributing the load along the length of the shaft N 112.00 0.00321 0.00001030 0.35800 0.0011536 
i » ibe . = e Oo 36.00 0.00263 0.00000692 0.09400 0.0002490 
axis. Some judgment must be exercised in making these P 10.05 0.00208 0.00000432 0.02110 0.0000434 
7 , ‘ Q 20.19 0.00149 0.00000222 0.03028 0.0000448 
computations in order that too much labor be not entered R 6.50 0.00049 —0.00000024 0.00325 —0.0000015 
into when the conditions of the problem to be considered The first vector polygon is drawn as found in Fig. 11 
do not justify the expenditure of a great deal of time. with a load scale of 1 in. = 200 lb. and a pole distance 
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FIG. 11. CRITICAL SPEED FOR TURBINE ROTOR 
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h 5.74 in. Verticals are constructed through the middle 
of each section of length in the load diagram for the pur- 
the segment of the 
curve, bending-moment 
Since the shaft 


terminus of each 
The 
eurve is then found as above described. 
is not of uniform cross-section throughout its length, the 
influence of variable the deflection of 
the shaft is accounted for by multiplying each ordinate of 
the the ratio 


pose of lo« ating 


bending-moment normal 


( ross-section in 


bending-moment 
T (selected section) 


normal diagram by 
/, any section) 
selec ted 


in diameter, and the other sections are 


In these computations the section is section 
F’. 6 in. 
to it. Thus the ordinates in the normal bending-moment 
diagram under section D are multiplied by the quantity 
lp 
lp 


moment 


referred 


to determine the ordinates of the modified bending- 


the deflection curve is 
The scale to which both bending 


= 200 xX 4X 


diagram from which 
ultimately determined. 
moment diagrams are to be read is 1 In. 
.74 1572 in.-lb. 

The load line of the second vector polygon is laid down 
to the seale 1 in. 
“ach successive element of the load line corresponding t 


10 sq.in. of bending-moment diagram, 


the areas in the modified bending-moment diagram under 
each successive element of length A, B,C. =e 2 
The deflection found as shown, and the 
ordinates passing through the middle of each element in 
The scale of the deflec- 
5.74 10 X& 5.88 
Elp 


as 30,000,000 and J, is the mo 


curve is then 


sections of length are recorded. 


; 200 * (4)3 & 
tion curve Is 1 In. 
0.00226 in. F is taken 


ment of inertia of the selected section F which is 6 in. 


in diameter. The deflections (7) corresponding to each 
load appear in the third column of the preceding table. 


The values of wy and wy? for each section are then found 


their total 


SH2RR2 


and results in the values wy 7.8987 and 


wy 0.. 


Accordingly, the critical speed is found to be 


7] x Wy 
- | ; 
\ Wy? 
[32.2 * 12 & 7.8987 
| : 
O.0352882 


~\ 


289.2 radians per sec. 


and 
30 


N x 


289.2 = 2,760 r.p.m. 

The critical speed of the rotor when disconnected from 
any that is, 
freely suspended on two supports 


driven machine when acting as a beam 
will be as given above. 
~ 


Gaining Speed by Slowing Down 
By F. H. 


—_ . 
BOGART 


The old adage, “The more haste, the less speed,” is 
exemplified in some of the high-pressure-production ef- 
forts of the present day. A short time ago, a master me- 
chanic was telling me of an incident in his own experi- 
ence that clearly illustrates the point in mind. He had 
taken a position as subforeman in a department produc- 
The out- 


ing certain operations on a single component. 





MACHINIST 





Vol. 46, No. 3 


put of the department was controlled by the producticn 
from a bank of thirty automatic turret lathes. 

My friend first noticed that supervisors, foremen and 
inspectors were rushing about, bringing pressure to bear 
at every point to get speed and increased output. The 
automatic turret lathes referred to were speeded up to a 
time cycle of about twenty-five minutes per piece on a part 
that should have been produced at the rate of one an 
hour. But in spite of this the daily output was far from 
satisfactory. The fast time cycle burned up the tools, 
the usual condition being that more than half the ma- 
chines were down for repairs or want of tools the greater 
part of the time. 

A few days after this mechanic went on the job, the 
general superintendent approached him and asked, “Well, 
Jones, have you anything to suggest that would help us 
to get more production ?” Jones replied that the pro- 
ductive efficiency of the department as a whole was very 
low. “What do you mean?” snapped back the superin- 
tendent, “don’t you think we are going fast enough ?” 
“Oh, you’re going fast enough, all right,” said Jones, “but 
you would turn out your product faster if you went more 
slowly.” 

The superintendent thought for a moment and re- 
“[ don’t know but what you’re right,” and 
walked on. That was the last word so far as known that 
was ever spoken about the matter, and nothing was ever 
done that would indicate that this plain statement of 
unvarnished truth had other effect than to make 
the superintendent sore on the man who met his request 


marked, 


any 


in good faith. 
A condition like this seems to demand nothing but pure 
common sense and simple arithmetic. 


Tue Practice or ONE MASTER MECHANIC 
IN SECURING A MAXIMUM OUTPUT 


The master mechanic of one of the oldest screw prod- 
ucts companies in the country said to me: “Whenever I 
am called upon to get the maximum output on a job, I 
design my cams and speed my machine to get the maxi- 
mum cutting speed at every point. I then operate the 
machine at this speed for a period of from three to five 
hours, trimming down where the tools will not stand up 
for this time, and taking advantage of any waste pe- 
riods that may develop. After a continuous run of several 
hours under these conditions, I slow the cycle down to 
80 per cent. of the maximum and turn the machine over 
to the production superintendent. Experience has taught 
me that a machine operate’ at 80 per cent. of your 
maximum expectation will produce more work in the long 
run than it will if speeded to the limit, and at a small 
fraction of the expense for attention and upkeep required 
at the higher rate.” 

Speaking of this master mechanic reminds me of an- 
other unique expression of his that may not be out of 
place here. “I have found,” he often used to remark, 
“that there is more time wasted on automatic work in 
cutting wind than in cutting metal. Show me a man 
that is always fussing to get his tools to cut faster, and 
ll gamble his average output is low. Show me, on the 
other hand, a machine on which the cutting speeds are 
very ordinary, but on which the idle periods are trimmed 
to the limit, and T’ll gamble the best automatic man 
living will not better its average output to any con- 
siderable extent.” 
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Solving a Shop 


By C. E. 





SYNOPSIS—One of the most common shop prob- 
lems is to decide on the size of wire to use for the 
supply circuit to some lamps or a motor to be 
located at a distance from the power house or from 
the nearest supply mains. In this article some 
fundamental aspects of the electric circuit are out- 
lined and a typical problem worked out to demon- 
strate the application of these principles to a prac- 
tical case. The reason for excessive voltage varia- 
tions and line losses is explained, and a method for 
reducing such variations is given. 





In the distribution of electric power throughout the 
shop there will always be more or less of a loss in the 
wires which constitute the circuits. These take 
the form, in the ordinary direct-current circuit, first, of 
a drop in pressure or voltage in the wires leading from 
the generator to the motor or other load, and second, in 
a loss of power in the circuit which is manifested as heat. 
The voltage loss means a reduction of the voltage applied 
to lamp terminals and a consequent loss of light and 
usually a reduced operating efficiency of the lamps, and 
in the case of motors, this voltage loss means reduced 
voltage at the motor terminals and a consequent reduc- 
tion in speed and often the inability to maintain desired 
speed rates in motor-driven machine tools. 

The voltage loss in a direct-current circuit may be 


losses 


shown conveniently in a diagram like that of Fig. 1’. 
Here there is assumed to be a voltage of 120 at the 


generator terminals in the power house at the point where 
these terminals are joined to the supply mains. From 
the generator terminals a simple two-wire circuit extends 
through the shop to a given motor. The resistance of one 
of these wires from generator to motor is assumed equal 
to 0.1 of a resistance unit (commonly called the ohm), 
and the current taken by the motor is assumed equal to 
50 amperes. 


A FUNDAMENTAL LAW OF THE CIRCUIT 


A fundamental law of the electric circuit is that due to 
Ohm, known as Ohm’s law. For a wire circuit 
taining no external electric pressure, that is to say, in 
which the only opposition to the flow of current is due to 
the resistance of the wire, this law states that the volt- 
age drop is proportional to the resistance of the cir- 


con- 


cuit and to the current flowing through the circuit. This 
relation may be expressed by a formula as follows: 
e= i (1) 


where e is the pressure drop in volts, r the resistance in 
ohms and 7 the current in amperes. Fig. 2 shows these 
relations clearly for a portion of a simple circuit, included 
between the terminals a and b. 


*Assistant professor of electrical engineering, University 
of Pennsylvania. 

'The references here made to the direct-current circuit are 
merely for simplicity, because of the absence in such cases 
of the inductance and capacity sometimes present in alternat- 
ing-current circuits. In the ordinary shop alternating-current 
circuit the effect of inductance and capacity is often small 
enough, so that it may be treated on the same basis as the 
direct-current circuit, in which case the principles outlined 


in this article will apply equally to both direct- and alternat- 
ing-current 


distribution circuits. 
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Circuit Problem 


CLEWELL* 


A reference to the diagram in Fig. 1 shows that the 
voltage drop by Ohm’s law along one wire out from the 
generator to the motor is 5 volts, and the corresponding 
drop along the return wire from motor to generator is 
also 5 volts, making a total of 10 volts lost in the wires 
of the circuit. With 120 volts across the generator term- 
inals and a loss of 10 volts in the wires, there will remain 
110 volts across the motor terminals. 

If, now, the rated voltage of the motor be 110 volts, 
then with 120 volts at the generator and a circuit as in- 
dicated, the conditions will be satisfactory. Suppose. 
however, that another motor be connected to the termi- 
nals of this same circuit, as in Fig. 3, and that it also 
calls for 50 amperes in its normal operation. Then it 
is evident that the total current established in the cir- 
cuit will be the sum of the currents taken by the two 
motors—namely, 100 amperes—and, as shown in Fig. 3, 
the voltage drop will now be 20 instead of 10, as in the 
first case. With 120 volts at the generator as before, the 
voltage across the terminals of each motor will drop to 
100, which means an approximate reduction in speed of 
10 per cent. 


Important Factors To CoNsIDER 

Based on the foregoing items, several important factors 
should receive attention in every circuit. First, it is ap- 
parent that for a given in the cireuit, the 
larger the current the larger will be the voltage loss. 
Hence, for a given circuit, at the terminals of which 
there are appliances, for example lamps or motors with 
definite voltage ratings, then there is a certain more or 
less clearly defined current value beyond which the volt- 


resistance 


ave drop becomes great enough to reduce the voltage 
across these appliances excessively below their rated 
value. 

In Fig. 1, for example, if the motor were rated at 110 
volts, and the generator at 120 volts, the circuit shown 
would be suitable for 50 amperes, as far as the permissible 
voltage drop is concerned, whereas in Fig. 3 the addi- 
tional motor will result in a current which in turn brings 
down the motor voltave to a value considerably below nor- 
mal. One remedy in Fig. 3 would be to install wires of 
larger cross-section, so that the resistance of each wire 
was, say one-half as great as before—that is, 0.05 ohm. 
In such a case the 100 amperes due to the two motors 
would produce but 10 volts total drop, thus resulting in 
each motor is the 
case for the one motor in Fig. 1. Another remedy would 
be to run a duplicate circuit from the generator to the 
second motor, in which case the conditions from the gen- 
erator to each motor would be identical with those shown 


as 


110 volts across the terminals of 


in Fig. 1. 
CuRRENT-CARRYING CAPACITY 

There is, however, another factor to be considered when 
determining the limitation of wire sizes for shop circuits. 
This refers to the current-carrying capacity of the wire 
itself. Insulated copper wire can only be heated up to a 
point somewhat below the temperature at which the in 
sulation begins to deteriorate. The line loss due to the 
flow of current through the wires results in heat, and 
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hence the limiting temperature sets a limit on the cur- 
rent density or amperes per square inch of wire area, 
and it may sometimes happen that the safe current- 
carrying capacity has been exceeded even when the allow- 
able voltage drop has not been reached. The voltage drop 
may readily be calculated on a basis of Ohm’s law, but 
the safe current-carrying capacity must be based largely 
on experiment, and it is usual therefore to specify these 
values as shown in the accompanying table of values for 
copper wire, 

In certain problems, furthermore, it may be desir- 
able to calculate the resistance of a wire in olims, based on 
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value at 75 deg. than at 60 deg. This means that the 
liigher the temperature of the wire the higher its resist- 
ance, and a simple relation exists between the resistances 
at various temperatures, expressed by the following form 
ula: 


rt = To(1 + at) (3) 


where rz is the resistance at some given temperature / 
above zero degrees (Centigrade), ro is the resistance ai 
zero, and ¢ is the rise in temperature above zero; a is a 
constant, sometimes called the temperature coefficient, 
and for copper wire its value is approximately 0.004. 
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FIGS. 1 TO 4. VARIOUS WIRING DIAGRAMS FOR SHOP CIRCUITS 


Fig. 1 Diagram showing distribution of the voltages ir 
circuit of Ohm's law Fig. 3 Diagram similar to Fig. 1, but w 
ber of resistances in parallel 

its physical dimensions—namely, length and cross-sec- 
tion. This may be done with the aid of the fact that the 
resistance varies directly with the length and inversely 
with the cross-section, so that the resistance may be ex- 
pressed by the following formula: 


r k . (2) 
q 

where r is the resistance in ohms, J is the length of the 
wire in feet, and q its cross-section or area in circular 
mils*; & is a constant, which, for copper wire, has a 

value of about 10.4. 
Referring to the wire table, it will be noted further 
that the resistance of a given size of wire has a higher 


——___ 


*The mil is 0.001 of an inch. The number of circular mils 
in the cross-section of a wire is found by squaring its diam- 
eter in mils Thus a wire with a diameter of 0.1 in. or 100 
mils, has an area of 10,000 circ. mils. 





1 a simple two-wire circuit Fig. 2--Analysis in a simple 


g 
ith a load of twice the value Fig. 4—Connecting a num- 


The following problem is solved to indicate the applica- 
tion of some of the principles just outlined. A direct-cur- 
rent generator is to supply 10 kw. to a load 350 ft. distant 
over a rubber-covered wire circuit somewhat as shown 
in Fig. 1. The voltage required at the load is 110 and 


that of the generator terminals is 125. The problem is 
to find (a) the resistance of the wire necessary ; (b) its 
size in circular mils; (c) the B. & S. gage number of 
the wire; and (d) to check the size for current-carry- 
ing capacity. 

It will be noted in this problem that the volts drop 
are specified at the outset, because of the specification of 
the voltage at the generator (125) and that at the load 
(110), which means a total drop on both wires of the 
circuit, out and back, equal to 125 — 110 = 15 volts. 

The power delivered to the load is represented by the 
product of its voltage (110) and its current (7), which 
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is equal to 10 kw. or 10,000 watts (since 1 kw. is equal 
to 1000 watts). The following relation may then be 
used to determine the current I: 

110 xX J = 10,000 
whence 

I = 90.9 amperes. 
The resistance of the wire may now readily be determined 
with the aid of equation (1) from which we have 

e =r, or 

e+] 


= 15 + 90.9 


r 


= 0.165 ohm (a) 


In other words the total resistance of the circuit out 
and back is equal to 0.165 ohm. 

The area of the wire may now be determined by equa- 
tion (2) as follows: 


r= k L or 
q 
L 
= k = 
q r 
= (10.4 & 700) + 0.165 
= 44,121 cire.mils. (b) 


teferring to the wire table, we find that a No. 4 wire has 
an area of 41,616 cire.mils, and a No. 3 wire an area of 
52,441 cire.mils, so that the next larger size of wire to 
result in a drop of not more than 15 volts when 90.9 
amperes are transmitted over 700 ft. of wire (350 ft. out 
and 350 ft. back) is a No. 3 (c). <A reference to the 
wire table shows, however, that a rubber-covered No. 3 
wire should carry only 76 amperes, so that to use this size 
for 90.9 amperes, although the voltage drop is well with- 
in the allowable limit, undue heating will probably re- 
sult. Hence, it would be desirable in such a case to 
select a No. 2 wire, with a current-carrying capacity of 
90 amperes (according to the table), although this size 
is larger than necessary as far as the allowable voltage 
drop is concerned (d). 
COPPER-WIRE TABLE 


Resistances per 1,000 
Areas in Current- Current- Ft. in Interna- 
B.&S8 Circular Carrying Carrying tional Ohms 
Gage Diameters Mils Capacity, Capacity, At 60 At 75 
No in Mils’ e.m d* Amperes (1)Amperes (2) Deg. F Deg. F. 
18 40.0 1,600 0 3 5 6. 363 6. 567 
16 51.0 2,601.0 6 8 3.914 4 04 
14 64.0 4,096 0 12 16 2 485 2.565 
12 81.0 6,561.0 17 23 1.552 1.601 
10 102 0 10,404.0 24 32 0.9785 1.01 
8 128.0 16,384.0 33 46 0.6214 0.6413 
6 162.0 26,244 0 46 65 0. 3879 0. 4004 
5 182.0 33,1240 54 77 0 3074 0.3172 
7 204.0 41,6160 65 92 0. 2446 0.2525 
3 229.0 52,4410 76 110 0.1941 0. 2004 
2 258.0 66,564.0 90 131 0 1529 0.1579 
1 289.0 83,521.0 107 156 0.1219 0.1258 
0 325.0 105,625.0 127 185 © 09639 0.09948 
00 365 0 133,225 0 150 220 0 07642 0.07887 
000 410.0 168,100.0 177 262 0.06056 0.06251 
0000 460.0 211,600.0 210 312 0 04811 0. 04966 


For current-carrying capacities, column (1) refers to rubber-covered wire; 
column (2) to wire with weather-proof insulation 


A clieck may now be made for the size of wire selected, 
to see what voltage drop will result for the given circuit. 
Referring to the wire table we find that the No. 2 wire 
has a resistance of 0.1529 ohm per 1000 ft. at 60 deg. 
I’, Since the resistance varies directly with the length, 
700 ft. will have a resistance equal to 75 X 0.1529 = 
0.107 ohm. 

From equation (1) the voltage drop will be equal to 


e=rl 


0.107 & 90.9 


= 9.73 volts 
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and we find that the voltage at the generator need be 
only 110 + 9.73 = 119.73 instead of 125 volts as at 
first assumed. 

Let us suppose, further, in the case just worked out, 
that after it has been found by calculation that a No. 2 
wire is required, the only size available about the shop is 
No. 10. How, then, may it be determined as to the num- 
ber of individual wires of the smaller size which, if com- 
bined into a cable, would result in a circuit of the same 
resistance as if one No. 2 wire was employed ? 

Consider equation (2). Here it is seen that the re 
sistance varies directly with the length and inversely with 
the area of the wire. In other words the larger the area 
the smaller the resistance. To use a number of 
side by side, which would be necessary if No. 10 is used, 
these wires must be connected in parallel with one an- 
In a circuit where a number of 
connected in parallel, as shown in Fig. 4, each resistance 
having a different value, a simple expression may be 
written which will give the net or total resistance cor- 


wires 


other. resistances are 


responding to the individual resistances in parallel. 
By representing these individual resistances as r,, '., 
r., etc., the expression for the total resistance is 
l 
R (4) 
l l l 
+—+—+.... 


1 re Ts 


r ’ 
However, in a simplified case such as the one under con 
sideration, where a number of like wires are to be placed 
in parallel, r, Pr rs so that equation (4) be- 
COTES 


R ; (5) 
n 

and to find the number of wires of No. 10 size which must 
be placed side by side in the form of a cable to have the 
same resistance as one No. 2 wire, it is only necessary 
to use equation (5) where PF is the resistance of the No. 2 
wire—that is, 0.107 ohm: r is the resistance of 700 ft. 
of No. 10 wire (0.9785 ohm per 1000 ft. at 60 deg. F., see 
wiring table, or ;5 & 0.9785 = 0.6850 ohm per 700 ft.) ; 
and n is the number of No. 10 wires required in parallel. 
Substituting in the formula (equation 5) we have 


r 
R » & 
de 
r 
n 
R 


=0.6850 + 0.107 

= 6.4 or 7 wires 
This means that if 7 No. 10 wires are instatled in parallel 
for each side of the circuit, instead of one No. 2 wire, the 
effective area will be practically the same in the two cases. 
Furthermore, the table shows that the current-carrying 
capacity of 7 No. 10 wires is well over the value to be 
transmitted. 


VARIATIONS IN LINE VOLTAGE 


In a case like that of Fig. 3, let us suppose that the 
operations being performed by the machine tools, with 
which the motors are connected, are of such a nature that 
the load is continually changing in value. At 
instants it may happen that one machine is taking a deep 
cut and the other is practically idle; at other instants, 
both machines may be heavily loaded; and at still others, 


certain 


they may each be lightly loaded. 
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By way of illustration, let us assume that successive 
readings of an ammeter for measuring the total load on 
the line are 10, 50, 150, 60, 200 and 10 amperes. This 
would mean in Fig. 3 with a total line resistance of 0.2 
ohm, successive line voltage losses of 2.0, 10.0, 30.0, 12.0, 
10.0, 2.0 and for a constant supply voltage of say 130 
(adjusted to give 110 volts at the motors with normal 
full load of 100 amperes ), the successive voltages across 
the motors would be. in turn, 128, 120, 100, 118, 90 and 
128, or a very excessive voltage variation of 38 volts (90 
to 128) equivalent to about 38 per cent. 

This illustration shows that with circuits possessing an 
inadequate area of copper, the voltage variation may be 
very great with consequent unsteadiness in the operation 
of lamps and motors. In this same case it would be pos- 
sible to redesign the circuit so as to result in a very much 
more favorable set of operating conditions, by merely in- 
creasing the size of the wire. Suppose, for example, that 
wire with three times the area were used, thus having one- 
ihird the resistance, then the maximum voltage drop in 
the foregoing case would have been 10 instead of 30, with 
a corresponding improvement in the operation of lamps 
and motors which might be on the circuit. 

The flow of current with a value 7 through a wire re- 
sults in an energy loss of 


W rl? (watts) (6) 
where W is the line loss in watts; r the resistance of the 
line wires in ohms; and 7 the current in amperes. This 


loss of energy represents a direct reduction in the effi- 
ciency of power transmission and the greater the line loss 
for given power transmitted, the lower this value of trans- 
mission efficiency. 

In considering this question it must be remembered 
that while the energy loss in the distribution circuits 
represents a money loss, the installation of heavier wire 
for the purpose of reducing this loss means a higher first 
cost of the copper, with a consequent increase in the 
interest and depreciation chargeable against the shop cir- 
cuits. It becomes desirable, therefore, to strike a mean 
between these two opposing factors, and in practice this 
plan is usually the one adopted. 


* 


Careless Promises of Delivery 


By J. P. Bropuy* 


Are we departing from the truth deliberately or un- 
consciously ? Careless promises on delivery in the ma- 
chine-tool and other lines of business seem to be a fad 
nowadays. Is it a case of anything to obtain the order, or 
is it because we are so indepe ndent that we do not care? 
If a promise is made and broken and an inquiry is made 
as to the reason and when delivery may be expected, the 
It is apt to be 


just a few excuses about being so very busy and hoping 


reply is not likely to be one of regret. 


you will be patient; if you will wait from two to four 
months longer, they will be very much pleased 

What do you think of this manner of escaping from 
an obligation that should be binding? And what can 
he done to prevent it? This laxity in delivery is very 
prevalent at present and is not often excusable. It is 
not the American way to claim damages in such cases. 
Therefore, we all suffer and protest—pleading, if neces- 
sary, to have the machinery we purchased delivered as 
soon as possible, and let it go at that. 





Manager, Cleveland Automatic Machine Co 


*General 
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It might be well to remember that when machinery 
of any kind is purchased on, say, four months’ delivery 
and a delay of six to ten months is experienced, there is a 
serious side to this unpleasant condition. When the order 
is sent in, factory arrangements are begun months in ad- 
vance to make certain deliveries; dependence is placed 
on the honesty of the selling company to ship on the time 
agreed upon or not more than a week or two later. When 
delivery is not made for months beyond the promised date 
and the purchaser cannot keep his own promises, his 
customers are enraged, and he loses them. 

Are we going to do nothing in such cases but repent 
the mistake we made in trusting the company from whom 
we purchased, or can we use other methods? Something 
should be done to subdue the ambition to get unfairly 
earned dollars. Those who are actually guilty of such 
unbusinesslike behavior as deceiving their customers and 
thereby damaging them should be obliged to make good 
al) damages. 

R 
Belts Connecting Pulleys on 
Vertical Shafts 


By E. W. Wrieiey 

Sometimes there is difficulty experienced in making 
horizontal belts pulleys mounted on 
parallel vertical shafts) hold to the centers of the pulleys. 
We had such a case not long ago, and the experience 


large (between 


gained may be of value to others having similar problems. 

The belt was used to drive a large grinding mill and 
connected the pulley on the vertical motor with the main 
pulley on the vertical shaft of the mill. It was triple 
leather and 24 in. wide. The pulleys were 24 and 72 
in. in diameter, on 18-ft. centers, and the belt speed 
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LAYOUT OF SHAFTS, PULLEYS AND BELT 


was about 2100 ft. per min. Both pulleys had a liberal 
crown, but the belt was so heavy that there was a tendency 
to slip down, even when run as tight as the bearings 
would stand. 

The trouble was entirely overcome by raising the 
motor (or driving pulley) 4 in. higher than the mill 
(or driven) pulley, and inclining the motor shaft toward 
the mill 3 of an inch per foot, as shown in the illus- 
tration. The belt was run as tight as possible and care 
was observed at first to take up the stretch at frequent 
intervals, for in this position the bottom was stretched 
more rapidly than the top. As soon as the belt was 
stretched out and worked in, we had no further trouble 

A difficulty threatened at first in that the representa 
tive of the electric company withdrew the guarantee fron 
the motor, because of its being run out of vertical. Bu’ 
after conferring with the home office, he passed it. N: 
actual trouble ever developed along this line in the ° 


that the machine has run since being chanced 
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Cam Layout for Brown & Sharpe Automatics 


By 





SYNOPSIS—The satisfactory operation of auto- 
the 
proper layout of the cams that control their move- 


matic screw machines depends largely on 


ments. This article gives information covering 
this important phase of automatic screw machine 


operation. 


SAMUEL 





In laying out cams for Brown & Sharpe automatics it is 
best to follow a system, for with the adoption of a worka- 
ble system errors are either eliminated or lessened. A 
system covering the order of operations to be followed in 
laying out cams for Brown & Sharpe automatic screw 
machines is shown in Table 1. 


OPERATIONS IN LAYING OUT CAMS FOR BROWN & 
SHARPE AUTOMATIC SCREW MACHINES 


TABLE lI. 


Calculate the number of revolutions 
necessary for each operation 
Determine the total time necessary 
to make one part 

Calculate the total number of revo- 
lutions necessary to make one part 
Calculate the number of hundredths 
of cam surface necessary for each 
operation 

Determine the location of the vari- 
ous lobes of the cam 


A. Make rough sketch of part required I 

B. Determine the method to be used 

C. Determine the work of the formand J 
cutoff tools 

D. Determine the location of the form K 
and cutoff tools 

-E. Determine the revolutions per min- L 
ute of spindle forward and reverse 

F. Determine the order of operations 

G. Determine the throw for each tool N 
Select from data sheets the proper 
feed for each tool 


An explanation of those steps in Table 1 that are not 
obvious will probably be of assistance. 
Item B refers to the method to be used; that is, deter- 
mine whether the part should be made with form and 
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FIG. 1. THE CUTOFF TOOL 


cutoff tools only or whether hollow mills should be used. 
Form and cutoff tools only are used when the length of 
the body does not exceed three times the diameter of the 
stock. When the width of the form tool exceeds one and 
one-half times the diameter of the stock, the cutoff tool 
should be made so as to form one-half of the body. Box 
tools are used when a good finish and a high degree of 
accuracy are required. for 
size holes. Turret knurls are used for flat knurls. 
knurls are used for knurls with a radius. 

Item C refers to the work of the form and cutoff tools. 
form and cutoff tools should 


Reamers are used accurate 


Swing 


If avoidable, combination 
not be used. In all cases have the form tool straddle the 
head to break through the scale of the stock to a depth 
of 0.01 in. for the cutoff tool. This is done to prevent 
the sharp point of the cutoff tool from having to cut 
This, however, should not be 


through the scale. done 


R. GERBER 


where the added length makes it impossible to use thi 
slotting or burring attachment when wanted. 

Item D refers to the determination of the lo ation of 
the form and cutoff tools. Where possible, the relativ: 
positions of the form and cutoff tools should be such that 
the cutting off of the finished part is performed simul 
taneously with the forming of the body of the next. 

Item E 
per minute of the spindle both forward and reverse. 


refers to the determination of the revolutions 


The 


reverse speed may be determined by the formula 


Fe toe 
eee. | 
where 
N = Revolutions per minute; 
S Proper surface speed in feet per minute; 
d Diameter of stock in inches. 


The forward speed, used only for die on, provided the 
surtace speed does hot exceed o4 ft. 
mined from the formula 


per min., is deter- 


Ldn 
nD 0.55 
where 
n Threads per inch; 
V = Volume of metal removed per minute equals 
0.185 cu.in. ; 
d Diameter of screw. 


If the surface speed does exceed 54 ft. per min., de- 
termine the revolutions per minute by means of the for 


128 


~ e In this case d is the diameter of th 


mula .V 
thread body. Having determined N forward and reverse, 
use the nearest available speeds furnished on the mac hine. 
Under the determined 
revolutions of the forward speed be raised. 

Item F 
made with form and cutoff tools only, the order of oper- 


no conditions, however, should 


For screws 


refers to the order of operations. 


ations is generally as shown in Table 2. 


TABLE 2. ORDER OF OPERATIONS FOR SCREWS MADE WITH 
FORM AND CUTOFF TOOLS ONLY 
1. Feed stock 6. Dwell 
2. Revolve turret five times 7. Clearance 
3. Form 8. Die on 
4. Dwell 9. Die off 
5. Cutoff (and form) 10. Revolve turret 


Table 2, are 
About 


The operations “Dwell,” Nos. 4 and 6 in 


required to insure a true, round thread body. 


four or five revolutions are usually sufficient for 

TABLE 3. ORDER OF OPERATIONS FOR SCREWS MADE WITH 
HOLLOW MILLS 

1. Feed stock 8. Dwell 

2. Revolve turret 9. Clear 

3. Rough mill 10. Revolve turret four times 

4. Revolve turret Il. Die on 

5. Finish mill 12. Die off 

6. Clear 13. Cutoff 

7. Form 14. Clear 


purpose, Operation “Clearance,” No. 7% in Tabie 
¥, Is require d to allow the form and cutoff tools to drop 
From 0.03 to 


0.05 of cam surface usually allowed for this purpose. 


hack out of the way of the oncoming die. 


For screws made with hollow mills, the order of oper- 
ations is generally as shown in Table 3. 
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No definite order of operations can be given for other 
parts. This determined according to the 
quirements of the part. 

Item G refers to the determination of the throw for 
each tool. 

The Form Tool—The throw of the form tool is usually 
0.005 in. more than the actual depth of cut. This is a 
clearance allowed to insure against the tool jumping into 
the stock. 

The Cutoff Tool—The throw of the cutoff tool is one- 
half the diameter of the stock plus 0.020 in. As the angle 
A, Fig. 1, is a constant, 85 deg., the clearance C will vary 
with the width W of the tool. The width of the cutoff 
tool varies from 0.050 to 0.100 in.. depending on the size 
of the stock to be cut. As this clearance C 
0.920 in., we are always safe in allowing this amount of 


must be re- 


never exceeds 


clearance. 


Die On—The throw for the die on is found as follows: 
T = Throw for die on: 
p Pitch of screw: 
r = Number of threads on screw or number of revo- 
lutions for die on; 
n Number of threads per inch; 
I . 
P n 
T r(p 0.005) for screws, where r 30 to 15: 
T r(p 0.010) for screws, where r 15 to 0. 


The object of subtracting 0.005 or 0.010 in. from the 
pitch of the screw the die holder to lag be- 
hind the die and SO avoid the possibility of the die being 
pushed onto the screw while it is cutting. 

Die Off—In the case of die off, the die holder must lag 
10 per cent. more, because it has gained that much over 
the die during the time when the spindle was at a dead 


is to allow 


stop before its direction had reversed. 


T’, = Throw for die off; 
1, =¢,(p 0.0055) for screws, where r 
30 to 15: 
is r,(p 0.011) for screws, where r 
15 to O: 
“ Number of revolutions for die off. 
The number of revolutions for die on is equal to the 
number of threads on the screw r. 
The number of revolutions for die off is equal to the 


number of threads on the screw plus 10 per cent. This 
10 per cent, Is added to allow sufficient revolutions of the 
spindle to make up for the that lost 
when the spindle was at a dead stop before its direction 


revolutions were 
had reversed—r, L.Ir. 

Hollow Mills—The throw on the hollow mill is equal to 
the length of the part to be cut. 

Item I refers to the calculation of the number of revo- 
lutions necessary for each operation. This is found by 
dividing the throw by the feed per revolution. In the 
case of die on, the number of revolutions is equal to 
the number of threads on the screw body. 

Item J refers to the determination of the total time 
necessary to make one part.” First the die on 
revolutions at the forward speed into their equivalent 


convert 


revolutions at the reverse speed, as follows: 
Number of revolutions for die on at 
speed v4 


r, = Equivalent revolutions for die on at reverse 


r= forward 


speed 9 
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N, = Revolutions per minute forward; 
N Revolutions per minute reverse ; 
t = Time for die on in seconds; 
then 
60r 
t = V Py 
. gi 
A ’ 
a Revolutions per second reverse ; 
, 
N 60rN rN 
Tr ~ —_ = = 
1 : . 7 7 
60 60N, N, 


To this equivalent number of revolutions add the revo- 
lutions determined for all the tools. 


R = The sum of all revolytions required for the 
tools: 
N Revolutions per minute reverse ; 
7, = Time in seconds to perform these operations ; 
then 
60R 
ein 


To this must be added the time necessary to revolve 
the turret and to feed the stock. The times for revolv- 
ing the turret and feeding the stock are Ym sec. on the 
No. 00 machines, 24 sec. for the No. 0 machines, and 
1 sec. for the No. 2 

Item K, the total number of revolutions, at both for- 
ward and reverse speeds, necessary to make one part, is 


machines, 


obtained as follows: 


T = Total time to make one piece; 

: NT , :, ; 

P = a = number of revolutions to make piece at 
v 


reverse speed - 


N,T ; ,; ; 
Pp, = an —= number of revolutions to make piece at 
) 
forward speed. 
Item L, the number of hundredths of cam surface 


necessary for each operation, is obtained as follows: 
p = Number of revolutions required for any oper- 
ation at reverse speed ; 
Number of revolutions required for any oper- 
ation at forward speed ; 
H = Number of hundredths of cam surface required 
for any operation ; 


Pr 


then 
LOUp 100p! . » 
H =~—,,-, or H =~—,,—, in the case of the forward 
I 
speed. 


It is usually best to allow 0.01 more of the cam surface 
for revolving turret than for feeding stock. 

Item M, the determination of the locations of the vari- 
ous lobes of the cam, is as follows: Starting from zero, 
lay off in succession the number of hundredths for each op- 
eration. The sum of the hundredths required for all oper- 
ations must total one hundred; in other words, the whole 
of the cam surface must be used. Combine as many 
operations as possible, but the box tool must work alone; 
the reamer must work alone; the cutoff must keep at 
least 0.040 in. from the drill when cutting off and drill- 
ing simultaneously; the finish mill must work alone. 

This method of procedure in laying out cams will not 
only reduce the time required for the work, but will 
eliminate, or at least cut down, the chances of making 
a mistake. 
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Encouraging Thrift in Workmen 


By ENTROPY 





SYNOPSIS—This article contends that a bank 
balance may not indicate thrift as much as a mort- 
gage. It suggests the encouragement of thrift on 
the part of employees by assisting in cooperative 
buying as a means of tightening the bonds between 
the men and the firm. 





It may be no particular business of an employer 
whether his workmen are thrifty or not, but it is very 
much the business of the community of which the em- 
ployer is a member. Every man has two assets—one 
his own individual earnings, the other the things which 
he has as a member of society. He has parks, city 
water, sewers, good roads, schools, fire protection and in- 
numerable other things that represent the accumulated 
savings of a thrifty people. He may not be thrifty him- 
self, but to the extent of his taxes he is compelled to save 
money. 

What does thrift really mean? 
worker, who is looked down upon by the average work- 
man, thinks of it as money in the bank, while as a matter 
of fact, money on deposit subject to instant call may 
not represent thrift at all. It may represent a period of 
accumulation for the sake of one grand blowout, while 
the next-door neighbor struggling under a seemingly in- 
surmountable burden of debt may be truly thrifty. The 
latter may have bought something of real and permanent 
value—a piano, a house or even a Ford—and may be 
worried almost to death to pay for it and yet be more 
thrifty than the man with $1000 in the bank waiting 
for warm weather to throw up his job and go off on one 


The average social 


grand spree. 

Money is good for nothing except by virtue of the abil- 
ity to use it. A dollar has a different value to every man. 
A savings-bank account, which is usually taken as an in- 
dex of thrift, may mean nothing at all and cannot mean 
anything until we know what it will be spent for. Some 
They have the instincts of a miser, 
Such men 


men can save money. 
and they hate to let it pass out of their hands. 
get small value for their money, as they take no chances 
with it, but either hide it away or put it where it draws 
but 3 or 4 per cent. interest. 

Another man knows his weakness for letting it slip 
through his hands and deplores it, but yet he has no re- 
grets for his purchases. He may be short of cash, but he 
has something to show for it. He may not be able to take 
a few shingles off his roof and go down town and buy a 
suit of much needed clothes with them ; but has had some- 
thing that means real thrift, because he must keep them 
and because it is hard enough to realize on their value 
so that he has a chance to think many times before he 
does exchange them for something of temporary value. 


Bank BALANCE Not ALL ImMportTANT 


The interest of the community, and incidentally the 
employer, is then in the purchases or investments of the 
workman rather than in his bank balance. 
bank is a place to leave money on interest until enough 
accumulates to make an investment of some size. 


Primarily, a 





Many employers are looking eagerly at everything that 
offers a hope of retaining their employees for longer pe- 
riods of time. They have just awakened to the fact 
that it costs real money to be everlastingly breaking in 
new For a while they thought all that they had 
to do was to check the discharges, but after a little they 
discovered that discharges are usually few relative to the 
number who leave of their own accord. How to check this 
roving from one shop to another is the problem that 
stands out prominently today. Therefore, every man who 
comes along with a group-insurance scheme, a codper- 


men. 


ative-store plan, a pension plan or a savings scheme 
finds a ready ear. There is danger that in this 
eagerness to meet employees more than halfway, which 


very 


has recently developed, employers may be led into doing 
things that are of no value to anyone except the promoters 
of these schemes. 

It is safe to say that all men resent paternalism. They 
all appreciate opportunity, if they see it. If a corpora- 
tion opens a savings department and agrees to pay some- 
thing more than the going rate of interest, the employees 
will naturally look on it with favor and will take advant- 
age of it, if their suspicions are not roused by the higher 
rate offered. They may fear that the concern will do 
what has been done in the past and fail, leaving them 
with neither their savings nor their interest. If a cor- 
poration offers its stock for sale at less than the market 
rate, the employee will be inclined to invest, just in pro- 
portion as the issue is a bargain, provided there are no 
strings to the offer. Unfortunately, there appears to be 
no way to do this without strings. For if anyone has 
the privilege of buying at a low price, he will inevitably 
speculate by selling at the market whenever he feels that 
he can take the largest profit. If he must offer the stock 
to the company at par, there is no great object in buying. 


QuIT SPENDING Money Foo uisuty 


And so it goes with every kind of savings and thrift 
proposal. The difficulty is to find something that will 
induce the employee to quit spending money foolishly. 
The question of how much actual cash he can show is 
not the question ; it is how much has he added to the 
total wealth of the world. A man may die in the poor- 
but if he has brought up a family. of thrifty 
children, he has done more for the world than a man 
and who half his total 
wages to found a home for indigent cats. 

Whatever form of accumulation can be found to appeal 


house: 


who has never married leaves 


One man 
may find himself happy in the possession of an at- 
tenuated equity in a house. He likes to have a garden, 
and he proudly spends $100 worth of time raising $10 
worth of vegetables. He is thrifty in the first instance; 
and he may be in the latter, if he would have otherwise 


to the individual should be put in his way. 


spent the same time going fishing, where he would only 
catch 50c. worth of food. Another man may buy a lot 
of household furniture on the installment plan. If he 
gets real value and takes care of it and is not stung on the 
interest charge, he is just as thrifty as ‘anyone can be. 
The large factor in all of this, and the only place where 
the employer fits in, is to see that his employees get full 
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value for their money and that they do not pay more than 
their 
legitimate thing for an employer to use his credit to en 


market rates for borrowings. It is a_ perfectly) 


able a faithful worker to buy at the same rates which he 
himself enjoys. If he is laying in a stock of coal, he can 
easily arrange for his employees to enjoy a correspond- 
ing rate; and if the employee cannot pay all at once, it is 
only adding to his thrift to allow him to have the pay de- 
ducted from his pay envelope, less only the prevailing 


rates of interest. 
Heteinc Empntoyres Buy CHEAPLY 


The 


leges of advantageous purchase are offered to everybody, 


remaining question is that of security. If privi- 


there will be some defaults, because there are always 
sharks who will obtain employment only for the sake of 
But if this privilege 
proportion to length of service, then there can be but 


beating the game. is extended in 


very little danger of loss. A new employee should not be 
helped beyond the amount that the company always owes 
him. <A corporation with 1000 employees averaging $15 
a week, which pays off Friday night, will always owe its 
help at least $12,500. That amount of 


to them in the form of credit, together with assistance 


money available 


in determining the lowest market prices, will work won 
ders in forming bonds of friendship and permanency of 
employment. 

Just so soon as it becomes known that the longer one 
works for a given firm the more help he can have in mak 
ing his money go far the longer men will stay, particu 
larly if they know that the time of beginning to get these 
advantages is not long deferred. It is the reward for five 
or ten years’ service that seems so far away from the 
new employee that it has no power of attraction what 
ever, 
what his theories about 


Every one of us, no matter 


special privileges, appreciates them. We may declare our 


democracy ; but if we can afford it, we travel in Pullman 


We look forward to the time when we can see the 


Cars, 
play from the orchestra rather than from the family 
circle. We have seen large fortunes built up from special 


privileges, and we are all ready to work our heads off 
for them. 


es 
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A Universal Triangle 
By Cuartes H. Ponrrz 


a combination triangle that is 
All the principal 


dimensions used in the making of the triangle are given. 


The illustration shows 
convenient and also a time saver. 

A was made from a standard 45-deg. celluloid triangle, 
the the lower 
rounded to permit the The blades B, 
© and D were made from a standard 60-deg. triangle; C 
and D were riveted to B by means of copper rivets. At 
Ea copper 
in such a manner as to permit B to swing about it as a 
center. The slot in C 
the outside edge of B would open up a little beyond 
the vertical. 

A small brass plate was set in the 45-deg. triangle 
side at F with two small 
This gave a firm anchor for the pin G. A brass 


All rivets 


indicated and edge 


blade B Lo open. 


upper edge cut as 


rivet 14 in. in diameter was used, riveted 


was made long enough so that 


on the lower and secured 


rivets. 
washer and nut complete the clamping device. 


on the lower side were countersunk. 
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With the universal triangle it is possible to draw 
lines at any angle. By turning the triangle an angle, 
on one side of the vertical, may be transferred to the 


For short lines it is 


any resetting. 


other side without 

















THE TRIANGLE ASSEMBLED 


turn the triangle to obtain a line at 


90 deg., this being accomplished by using the right angled 


not necessary to 


side marked 90 deg. 
Cutting Keyways at 180 Degrees 
By J. A. Raveut 


load of short 


but 


truck 
be keywayed at each end; 


time ago, I was given a 
shafts that 
was to be directly opposite the other. The accompany- 

illustration shows the method I originated for the 


A is the miller table; B is the shaft, C the 


Some 


were t one 


purpose. At 


tJ , a1, 
Sa yi 4 


> 


\ . ” 


J 2 





THE AND LOCATING DEVICE 


THE 


WORK 


cutter, and D the piece for centering the shaft for the see- 
ond keyway after the first has been cut. 

The centering block D is made of a piece of square 
steel about 1 in. long, with the sides ground to fit snugly 
in the T-slot, 
away to leave a feather that fits snugly in the keyway. 
and 


as shown, and with the top sides milled 


This method has proved very satisfactory can be 


employed for keywaying large shafts on the planer. 
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United States Munitions: 


The Springfield Model 1903 Service Rifle 
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Striker, Mainspring and Extractor- I OPERATION 1. FORMING BODY IN AUTOMATIC SCREW 


MACHINE 





Transformation—Fig. 958: machining diagram, Fig. 959 





SY NOPSIS—The striker Srl and er- Machine Used—Gridley automatic, Fig. 960; Fig. 961 shows 
} N PSI Phe striker, ow Bre : on set-up on Hartford automatic Number of Operators per Ma 
tractor form three important parts of the firing chine—One. Work-Holding Devices—Draw-back chuck. Tool- 
: : w ; Holding Devices—Holder and box tool Cutting Tools—Fig 
mechanism, the latter coming into play and re- 962; A, circular grooving tool; B. roughing mill for point; C, 
° . - . ; . form tool for point; D, cutting-off tool. Number of Cuts 
moving the shell after the bullet is fired. Four. Cut Data—350 r.p.m.; %-in. feed. Coolant—Cutting oil, 
: 4-in. stream. Average Life of Tool Between Grindings 
500 pieces. Gages—Fig. 963: A. contour of point and length: 
*Copyright, 1917, Hill Publishing Co. B, diameter and total length. Production—25 per hr 
O44. 4. 30128" 
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OPERATION 1 FIG. 963A 














[CAN 


The Striker 


The striker, as shown 
that 


in the base of 


contact with 


comes mn 


the rifle 


actually the percussion 


cartridge. It is held in position 


on the end of the firing-pin rod by the firing-pin sleeve 
and is made of Class B steel, 0.42 in. in diameter. It 
is wholly an automatic screw-machine job, with the ex 
ception of milling and profiling the side opening and 
recess which receives the end of the firing pin rod. This, 


as has been shown in the assembly of the firing mechanism 
Vol. 45, 


THE 


in the first article, page 636, allows the end of 


OPERATIONS ON STRIKER 


Operation 


l Forming body in automatic screw machine 

2 Squaring and drilling rear end in hand screw machine 
3 Profiling for firing-pin head 

4 Filing, general corn: , 

5 Tempering and hardening 


6 Finishing point (in lathe) 








n detail in Fig. 957, is the piece 


cap 





MACHINIST 





Vol. 46, No. 3 


the firing-pin rod to be slid in sideways where it is held 
by a sleeve, backed up by the mainspring which drives 
The point of the striker 

hardened and the temper drawn in a lead bath to 900 
leg. F. 
the hundreds of blows to which it is subjected during the 
life of the rifle. 


the striker against the cartridge. 


This is necessary to make it stand up against 


Mainspring 


~o 


The mainspring, as shown in detail in Fig. 973, is 
made of 0.049-in. steel music wire, wound on a special 
machine, the ends ground flat, compressed for a certain 
yy riod then tested. 

331% coils with a pitch of 6 turns per inch, the wire being 


and The mainspring consists of 


0.049 in. in diameter. The spring is wound to a length 


~™ 
4 




















FiG. 964 7 ‘ - . 
LIT gir fi rf | S } 
| | | . .  o r oa - 
= * - : re | ft ~ 
, VV f\s ) ae 
} i , | ; 
) | ibeun . S 4 
| a) . } FIG. 964 : be 5 4 
STEEL 
\ 9) ll ; oo Cutter 
Wr | 2 .. Smeal 
\ 5 | STEEL 
wn 9 ©. Siete >4 le  2fluvtes RH Spiral,/Turn in 28" 
a . ‘ é FIG. 966 
‘ R 2 BE] }_I : if 
Y Sy, a 
FIG. 965 oy © a : 
° ‘ . , 4 - a KI 
Mard j Y - ; . = ; pr rew 
" F [ 4 ep ee 
aS ined | — 
FIG. 967 ! ) ) 





OPERATION 2 


OPERATION 2 END IN 


SQUARING 
HAND SCREW 


AND DRILLING 
MACHINE? 


machining 


REAR 


diagram, Fig. 964-A 
machine, Fig 965 Number of 
Work-Holding Devices—Draw 
Device Vertical turret Cutting 
cutter, Fig. 966 Number of Cuts 
hand feed Coolant—Cutting 
Tool Between Grindings 
diameter of rear end and 


Transformation Fie. 964; 
Machine Used Hand screw 
Operators per Machine—One 
back chuck Tool-Holding 
Tools—Drill and squaring 
Three Cut Data 1,200 r.p.m, 
oil, \4-in. stream Average Life of 
800 pieces Gages—Fig. 967; A, 
length; B, size and depth of hok Production—85 per hi 

OPERATION 3 PROFILING FOR FIRING-PIN HEAD 

Transformation Machine Used——Pratt & Whit- 
ney No. 1 profiler, | Number of Operators per Ma 
chine—One Work-Holding Devices—Vise jaws grooved to 
fit, Fig. 970. Tool-Holding Devices—Taper shank Cutting 
Tools—End mill, Fig. 971 Number of Cuts—Two. Cut Data 
1,200 rp.m.; hand feed Coolant—Compound, two %-in 
streams. Average Life of Tool Between Grindings—3,000 
“ig. 972; A, length from point to bottom of 
B, depth and outline of recess: C, length from bottom 
of recess to point Production—45 per hr 

OPERATION 4. FILING, GENERAL CORNERING 
Number of Operators—One Description of Operation 


ing, cornering and generally brushing up. Apparatus 
Equipment Used—File Production—85 per hr. 


OPERATION TEMPERING AND HARDENING 
Number of Operators—Ons¢ Description of 


Fig S68 


iz. %69 


pieces (;,awkes 


recess; 


Fil- 
and 


Operation 


Point of striker is heated in an open fire to 1,450 deg. F., then 
quenched in water; it is drawn in lead bath to 900 dee. F 
Apparatus and Equipment Used—Oil-burninge furnace and 


bath 
OPERATION 6 

Number of 
Polishing end in 
Equipment Used 
600 per hr. 


lead 
FINISHING 


One 


POINT IN LATHE 
Description of Operation 
emery cloth Apparatus and 
and emery cloth. Production 


Operators 
lathe with 
Bench lathe 








of 5.583 in. and acquires a set of something more than 
an inch. It must load of 16 to 19 Ib. at its 


cocked length, which is 1.825 in. 


sustain a 


The special coiling machine used on this work has: a 
cut-off. When the spring has 
dd, the 
makes a contact an electromagnet and 
in so doing, liberates a knife that cuts off the spring to 
the 


ingenious automatic 
leneth of 
which 


very 


been wound to a coils, outer end 


energizes 





correct ength. 


OPERATIONS ON THE MAINSPRING 
Operation 
1 Coiling 


2 Finishing 
OPERATION 1. COILING 
Special winding machine. 


One. Work-Holding Devices- 
974, makes contact at B; 


Number of Oper- 
Wire wound 
this operates 


Machine Used 
ators per Machine 
between rolls A, Fig. 


electromagnet C, which moves a cutoff knife at D and cuts 
spring to proper length of 33% turns. Cut Data—50 r.p.m 
Production—500 per hr., coiled and finished. 

OPERATION 2. FINISHING 

Number of Operators—One Description of Operation 

Springs are placed on a rod, Fig. 975, which will hold 22 
springs compressed (with washers between) so the coils 
touch, so as to set the springs, which are allowed to remain 
for 48 hi before assembling the lock mechanism each spring 
is tested in the bench machine, shown in Fig. 976; the spring 
is slipped over a rod at A and compressed by means of a 


the 


handl RB A 
allowable 


pointer at C shows the pull on the spring; 


limits are from 16 to 19 Ib, 
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OPERATION 3 
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FF 

The Extractor 10 

26 

The extractor, as shown in detail in Fig. 977, is made 28 
of Class B steel, 0.33 in. square. This steel must take a +4 
spring temper. The material is almost entirely cut +H 


The 


bolt and prevents any movement of the extractor. 


while £ is a backrest curved to fit against the bolt body. 
This is a very particular piece of work as unless the 
front end grips the cartridge flange properly the shell will 


The 


Wood 


not be extracted and the rifle becomes inoperative. min. 
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duction 


Number of 
Pickling 
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Removing burrs left by operation 9 

Profiling lug slot, undercut 

Reaming gas hole, in lathe (26 and 28 grouped) 
Filing, general cornering 

Bending for tension 

Hardening and tempering 

Str: ightening to correct tempering 

Polishing outer surface 

Browning 


ay by various milling operations. The hook A ex- OPERATION A. FORGING FROM BAR 
racts the cartridge case from the rifle after firing. The Transformation—Fig. 978 Number of Operators—One. 
= ’ Description of Operation—Forging from bar. Apparatus and 
tongue B rides in the extractor vroove in the end of the Equipment Used jillings & Spencer 400-lb. hammer. Pro- 


120 per hr 


OPERATION B. ANNEALING 


lugs ( are undercut to receive the ears of the extractor Number of Operators—One. Description of Operation- 
ar The ) , ‘or » ERs , P os aftar firins Placed in iron pots packed with powdered charcoal: left 
collar. The hole D is for the es ape of gas alter firing, over night to cool. Apparatus and Seuipment Used—Brown 


& Sharpe annealing furnaces; oil burners. 


PICKLING 
Description of 


OPERATION B-1. 


Operators—One. Operation 


scale from neck. Apparatus and Equipment Used 
tanks, wire baskets and pulley block; time, 10 to 12 
— RK 
01728" 
0.2225" 
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0.5955 Min. 
0595"Max 
- 0/975 


| a1975 kK. 
















23525 Min 
2335 Max 
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piece is of a difficult shape to hold, which makes the 
special fixtures used of even greaver interest than usual. pe: 
shank 
OPERATIONS ON EXTRACTOR 
Operation 
Forging from 

B Annealing 
Pickling 
C Trimming 


bar 


Cold 





Machine 
Machine 


Stripping 
Life of 
Production 


Number of 
dropping to 
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FORGED STEEL 
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OPERATION C. TRIMMING 


-Bliss three-stroke Number of Operators 
Punches and Punch Holders—Square 
Holders—Held in shoe by setscrew. 
Pushed down through die. Average 


Used- 
(Cone 
Dies and Die 
Mechanism 





Punches and Dies—20,000 pieces. Lubricant—None. 
600 per hr. 
OPERATION D. COLD DROPPING 


One. 
after trimming. 


Description of Operation— 


Operators 
Apparatus and 


straighten 






D Cold dropping Equipment Used—Billings & Spencer 400-lb. hammer. Pro- 
: See ee edge duction—800 per hr 
o ii ing op edge _ es 
AA Removing burrs left by operation 3. OPERATION 1. MILLING BOTTOM EDGE 
t Milling left side and front end to finish (4 and BB Transformation—Fig. 978. Machine Used—Pratt & Whit- 
i, grouped) ney No. 2 Lincoln miller. Number of Operators per Machine- 
BB Removing burrs left by operation 4 One Work-Holding Devices—Vise jaws, Fig. 980; details in 
m, Milling right side to finish Fig. 981 Tool-Holding Devices—Standard arbor. Cutting 
17% Straightening a 3 Tools—Two side-milling cutters and two spiral mills, Fig. 982. 
® Hand-milling circle over lug slot and rear end, rough- Number of Cuts—One. Cut Data—60 r.p.m.; %-in. feed. Cool- 
ing (group 5 and 6%) ant—Cutting oil, put on with brush. Average Life of Tool 
6% oe ne circle over luge slot and rear end to Between Grindings—2,500 pieces. Gages—None. Production 
nish , . 35 per hr 
6 —~ 1”, circle over lug slot on angle (group 6 I OPERATION 3. MILLING TOP EDGE 
ant T » . ¢ i rio o7v7¢ achi _ Teo Pre . Thi 
CC Removing burrs left by operation 6% Transformation—-Fig. 979. Machine Used—Pratt & Whit- 
7 Drilling gas hole ' ney No. 2 Lincoln miller. Number of Operators per Machine 
DD Removing burrs left by operation 7 One. Work-Holding Devices—Vise jaws, Fig. 980; details 
removing urrs t peration i . Fig 981 T l-Holding Device St hard art ‘ Cut 
7% Straightening in J * . , —* ole tht 4 ev oe” anc arc ar oni il % 
11&12 Hand-milling clearance on hook and rear of hook ting oe. SN ool a — owe _ oan ~~ ir apc yy — 
13 Hand-milling slot for bolt Fig. 982. Number of Cuts rt. ut Data—60 r.p.m.; %-In. 
{ ‘ : mad space. rear of hook feed. Coolant—Cutting oil, put on with brush. Average Life 
l Hand-milling head space, rear of hook ? Pooh Between Grindinge—@.506 piec Gares—Fig. 983 
15 Hand-milling clearance for bolt lug oO! ke : ee =" Ings—<,o pieces. rages—P1g. Yo. 
EE Removing burrs left by operations 13 and 14 Production—30 per hr. 
‘Su ne bevel on hook OPERATION AA. REMOVING BURRS LEFT BY 
o% Straighte re . 
16 Jig-milling hook and bevels, front end OPEAATIONS 1 AND 3 ; 
19 Profiling corners of hook Number of Operators—One. Description of Operation— 
8 Hand-milling lug slot, rough Removing burrs thrown up by operation 3 Apparatus and 
9 Profiling lug slot to finish (group 9 and FF) Equipment Used—File. 
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pee. Coe OPERATION } 


’ 


OPERATION 4. MILLING LEFT SIDE AND FRONT END pieces. Gages—Fig. 987; A. length; B, contour and_thicknos 


TO FINISH of ends Note—Grouped with operations 1, 3 and li 
, — OPERATION BB. REMOVING BURRS LEFT BY 
Transformation—Fig. 984. Machine Used—Pratt & Whit- OPERATION 4 
ney No. 2 Lircoln miller. Number of Operators per Ma- a < 
chine—One. Work-Holding Devices—Vise jaws against stop, Number of Operators—One. Description of Operation 
Fig. 985. Tool-Holding Devices—Standard arbor Cutting Removing burrs thrown up by operation 4 Apparatus and 
Tools—Gang miller, Fig. 986. Number of Cuts—One. Coolant Equipment Used—File. Production—Grouped with opera- 


—Compound. Average Life of Tool Between Grindings—3,500 tion 17. 
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The extractor, in common with many other parts of 
the rifle, is machined in pairs in many of its operations. 
[In some of these the work is done in exact duplicate while 
in others the work is done on different parts. The profil- 
ing, both for forming the front end so as to insure its 
always gripping the flange of the cartridge, and for the 
undercutting of the flanges which receive the ears of the 
extractor collar, is an extremely particular operation. The 

















undercutting is especially fussy owing to the slot or 
undercut being only 0.056 in. deep, and it is rather a 
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OPERATION 


difficult operation, as the cutters are delicate and must be 
handled very carefully. 

The use of a profiling form for this work affords a sug- 
gestion to builders of various machines requiring small 
delicate T-slots The way 
of milling is not so satisfactory where the slot is to be at 


and for any purpose. usual 
all accurate. 

The piece is finished all over, some fairly heavy cuts 
Figs. 980 and 985 where 
In the 
latter case especially the cut is quite heavy, involving as 
This makes 
the fixtures which hold such a slight piece against the 
stresses of a cut of this size, of particular interest. Need- 
less to say the piece must be bedded firmly in the fixture 


being taken as can be seen in 
vangs of milling cutters are used in both cases, 


it does the use of nine cutters in each gang. 


as well as being securely clamped by the jaws; these are 
cam controlled as is usual in the fixtures used in the 
armory. 

The gaging of this piece is also of interest as there are 
relations to each other, 


bearing various 


many 


points 
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which must be kept within close limits. The gages and 
methods are shown with each operation. Many of these 
have a central stem which represents the body of the bolt. 
The piece fits against this and the various points are 


gaged with relation to the fit on the central stems. 
OPERATION 17. MILLING RIGHT SIDE TO FINISH 
Transformation—Fig. 988. Machine Used—Pratt & Whit- 


ney No. 2 Lincoln miller. Number of Operators per Machine 

One. Work-Holding Devices—Pushed to stop, clamped with vise 
jaws, Fig. 989. Tool-Holding Devices—Standard arbor. Cutting 
Tools—Milling cutters, Fig. 990 Number of Cuts—One. Cut 
Data—60 r.p.m.; %-in. feed. Coolant—Compound, two \%-In. 
streams. Average Life of Tool Between Grindings——3,008 
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pieces Gages—Fig. 991; thickness, contour of front. Pro- 
duction 150 per hr. 


CPERATION 17%. STRAIGHTENING 


Number of Operators—One. Description of Operation— 
Taking out kinks. Apparatus and Equipment Used—Lead 
block, straight-edge and hammer. Production—175 per hr. 
OPERATION 5. HAND-MILLING CIRCLE OVER LUG SLOT 

AND REAR END, ROUGHING 

Transformation—Fig. 992. Machine Used—Whitney hand 
miller, Fig. 993. Number of Operators per Machine—One 
Work-Holding Devices—Vise jaws, Fig. 994. Tool-Holding 
Devices—Taper shank. Cutting Tools—Milling cutter, Fig. 
995. Number of Cuts—One. Cut Data—320 r.p.m.; hand feed. 


Cutting oil, put on with brush. Average Life of Tool 
Production—80 per hr. 


Coolant 
Between Grindings—1,000 pieces. 


OPERATION 6%. HAND-MILLING CIRCLE OVER LUG SLOT 


AND REAR END TO FINISH 
Transformation—Same as Fig. 992. Machine Used—Whit- 
ney hand miller. Number of Operators per Machine—One. 


Work-Holding Devices—Vise jaws, same as Figs. 993 and 994. 
Tool-Holding Devices—Taper shank. Cutting Tools—Milling 
cutter, same as Fig. 995. Cut Data—320 r.p.m.; hand feed. 
Coolant—Cutting oil, put on with brush. Average Life of 
Tool Between Grindings—1,000 pieces. Gages—Fig. 996; A, 
thickness of lug slot; B, contour. Production—80 per hr. 
OPERATION 6. HAND-MILLING CIRCLE OVER LUG SLOT 
ON ANGLE 

Fig. 997. Machine Used—Whitney hand 
of Operators per Machine—One. Work- 
Vise jaws, same as Fig. 994, except work is 
angle Tool-Holding Devices—Taper shank. 


Transformation 
miller. Number 
Holding Devices 
held at proper 
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OPERATION 6 
Cutting Tools—Same as Fig. 995. Number of Cuts—One. Cut OPERATION 7. DRILLING GAS HOLE 
Data—420 r.p.m.; hand feed. Coolant—None. Average Life of Transformation—Fig. 999. Machine UWsed—Woodard & 
Tool Between Grindings- 20,000 pieces. Gages—Fig. 998, con- Rogers single-spindle drilling machine. Number of Operators 
tour. Production—200 per hr. per Machine—One Work-Holding Devices—Drill jig, Figs. 
-E ON CC SMOVING BU S LEF ny 1000 and 1001. Tool-Holding Devices—Drill chuck Cutting 
nas &. o~ pet am : URR LEFT BY Tools—Twist drill. Number Cuts—One. Cut Data—900 
OPERATION 6% r.p.m.; hand feed. Coolant—Cutting oil, ,,-in. stream Aver 
Number of Operators—One. Description of Operation age Life of Tool Between Grindings—250 pieces Gages 
Removing burrs thrown up by operation 6%. Apparatus and Fig. 1002 Production—120 per hr. Note This hole is drilled 
Equipment Used—File. Production—Grouped with opera- for the escape of gas generated or liberated at the firing of 
tion 6. the cartridge. 
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FIG.IOO5A 
OPERATION I} & i2 
OPERATION DD. REMOVING BURRS LEFT BY with change of cutters. Tool-Holding Devices—Taper shank 
OPERATION 7 Cutting Tools—Milling cutter, Fig. 1007 Number of Cuts 
ae : One. Cut Data—360 r.p.m.; hand feed. Coolant—Cutting oil, 
of Operators—One De scription of Operation put on with brush. Average Life of Tool Between Grindings 
burrs thrown up by operation 7 Apparatus and 10,000 pieces. Gages—Fig. 1008; A, thickness of hook; B, lo 
Used Tile Production—Grouped with opera- cation of slot from back end: C, relation to extractor lugs 
Production—175 per hr 
OPERATION 7! STRAIGHTENING ‘ . . . —  ~AL 
PERATION 1%. STRAIGHTENING OPERATION 14. HAND-MILLING HEAD SPACE, REAR 
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Straightening for finishing operation Apparatus and Equip- OF HOOK 
ment Used—Lead block, straight-edge and hammer. Produc- Transformation—Fig. 1009 Machine Used—Whitney hand 
tion—170 per hi miller. Number of Operators per Machine—One. Work-Hold 
> r rT] r ' 1. CT.RARPANCRH ng Devices—Vise jaws; same fixture as Figs. 993 and 994 
OPERATIONS 11 AND 12. HAND-MILLING CLEARANCE ON with change of cutter. Tool-Holding Devices—Taper shank 
HOOK AND REAR OF HOOK Cutting Tools—Milling cutter, Fig. 1010. Number of Cuts 
‘ ¥ : - One. Cut Data—360 r.p.m.; hand feed Coolant—Cutting oil 
rransformation—Fig. 1003. Machine Used—Whitney hand put on with brush. Average Life of Tool Between Grindings 
miller. Number of Operators per Machine—One Work 10,000 pieces. Gages—Fig. 1011 Production—175 per hr. 
Holding Devices—Same fixture as ‘igs. 993 and 994, with 
change of cutter held in vise jaw Tool-Holding Devices OPERATION 15 HAND-MILLING CLEARANCE FOR 
Taper shank Cutting Tools—Mliller cutters, Fig. 1004 Num- sie : ; B LT I UG : ee 
ber of Cuts—One Cut Data—360 r.p.m.; hand feed Coolant OL, we 
Cutting oil, put on with brush. Average Life of Tool Be- Transformation—Fig. 1012. Machine Used—Whitney hand 
tween Grindings—10,000 pieces. Gages—Fig. 1005; A, loca- miller. Number of Operators per Machine—One. Work-Hold 
tion from. side; B, lining up with extractor lug and rear ing Devices—Vise jaws; same fixture as Figs. 993 and 994, with 
end Production—175 per hr change of cutter Tool-Holding Devices—Taper shank Cut 
: on a dt . mn ee - ting Tools—Milling cutter, Fig. 1013. Number of Cuts—vune. 
OPERATION 13 HAND-MILLING SLOT FOR BOLT Cut Data 360 r.p.m hand feed Coolant Cutting oil, put 
Transformation—Fig. 1006 Machine Used—Whitney hand on with brush Average Life of Tool Between Grindings 
miller Number of Operators per Machine—One Work 10,000 pieces. Gages—Fig. 1014, radius of clearance. Pro 
Holding Devices Vise jaws; same fixture as Figs. 993 and $94, duction 175 per hr 
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OPERATION EE. REMOVING BURRS LEFT BY OPERA- 
TIONS 13 AND 14 
Number of Operators—One. Description of Operation— 


Removing burrs thrown up by operations 13 and 14. Apparatus 
and Equipment Used—File. Production—Grouped with oper- 
ation 15. 


OPERATION 18. HAND-MILLING BEVEL ON HOOK 
Transformation—Fig. 1015. Machine Used—Garvin No. 
3 hand miller. Number of Operators per machine—One. Work- 


Holding Devices—Clamped to form at proper angle, Fig. 1016; 
details in Fig. 1017; work held against A by shoe B and 
cam C. Tool-Holding Devices—Taper shank Cutting Tools 
—Milling cutter, Fig. 1018. Number of Cuts—One. Cut Data 
320 r.p.m.; hand feed. Coolant—Cutting oil, put on with brush. 
Average Life of Tool Between Grindings—5,000 pieces. Gages 
—Fig. 1019, relation of bevel to back and end. Production— 
400 per hr. 
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diameter of the stock is more than two-thirds of the 


width of the formed cut, slightly higher feeds may be 
Where the diameter of the stock is-less than two 






used. 







TABLE |. FORMING TOOLS OF BLUE CHIP STEEL 









Speeds Feeds 
Feed per Revolution, Ft e 
Machine Steel Lubricant, ‘.ubricant, Feed per Revolution, In 
Diameter of Lard Soluble Width of Screw 
Stock, In Oil Oil Cut, In Stock Brass 
0 080 to 0 250 135 0.080to 0.150 0.001 0 004 
0.250 to 0 500 155 200 0.150to 0.250 0.0008 0 003 
0 500 to 1.000 175 200 0.250 to 0.375 0.0007 0.0025 
0.375to 0.500 0. 0006 0. 0020 
0.500 and over 0 0005 0. 0015 
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OPERATION 15%. STRAIGHTENING 
Number of Operators—One. Description of Operation 


Same as operation 17%. 


Same as operation 17%. 


Apparatus and Equipment Used 
Production—Same as operation 17%. 
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Data from Automatic Screw- 
Machine Tests 


By R. G. SAMUEL 


The following data were obtained from experiments 
conducted in one of the large typewriter factories. In 
Table 1, data relative to the results obtained with form- 
ing tools are given. 

The feeds given in Table 1 should be used in conjunc- 
tion with the speeds given. For lower speeds than those 
given, slightly higher feeds may be used. Where the 
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thirds of the width of the formed cut, use hollow mills 





in place of a forming tool. 






A forming tool that is irregular in shape may be con- 





sidered as being composed of several sections of various 
In this the feed deter- 
mined by the shape of the tool and considering each see- 
tion of the form an tool of the width of 
that section. A tool of this kind may be used when the 
diameter of the stock is less than two-thirds of the width 
of the formed cut, but when greater widths than this ar 
to be machined, serious difficulties are likely to be en 





widths. case revolution 1s 


per 





individual 


as 







countered with a tool of this type. 

A forming tool must dwell at the end of its cut to in- 
sure a round body. This be determined 
by the accuracy and finish required and should not ex 






dwell should 






ceed seven or eight revolutions. 
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In Table 2 are given the safe surface speeds to use 


with cutting-off tools. 


rABI *. CUTTING-OFF TOOL OF BLUE CHIP STEEL 


(Surlace Speed for Machine Screw Steel) 


Feed per Revolution, Ft 
Lubricant, Lubricant, 


Condition Lard Oil Soluble Oil 
Tool cuts into scale of stock 140 175 
Tool cuts into raw stock 175 200 


The safe speed for hexagon machine screw steel is 110 
(figured on the 
The safe feed per revolution for round stock is 


ft. per min. diameter of an inscribed 


circie). 
0.001 in., while for hexagon stock the safe feed per revo- 
lution is 0.0013 in. 

Higher feeds may be used with lower cutting speeds. 
high as 0.0015 in. revolution have been 


Feeds as per 


used successfully at speeds of 80 or 90 ft. per min. 
taken not to use high feeds on stock of 
the 


per revo- 


Care must be 


small diameters or when cutting off a screw. In 
case of the screw a feed higher than 0.001 in, 
lution will cause an excessive burr to be left on the head 
of the screw. 

A cutting-off tool 
placed near the chuck than when it is a distance from 


the chuck. 


In Table 3 are given the feeds for drills from 0.060 


will produce better results when 


in. in diameter upward. 

Drills—A satisfactory speed for carbon drills in soft 
steel is 60 ft. per min. ; for high-speed drills in soft steel, 
130 ft. per min. 


TABLE 3 DRILLING FEEDS PER REVOLUTION 
Stock 
Soft Steel Brass Soft Steel Brass 
Drill, Carbon, H.S., Carbon, Drill, Carbon, H.8., Carbon, 
Dia., in In In In Dia., In. In In In 

0 060 0 0015 0.0015 0 160 0.0035 0 0050 
0 080 0 0017 0. 0017 0.170 0 0037 0 0050 
0 100 0 0020 0 0020 0. 180 0 0040 0. 0050 
0 110 0 0023 0 0023 0 190 0 0042 0.0050 
0 120 0 0025 0 0025 0 200 0 0045 0 0050 
0 130 0 0027 0 0050 0.210 0 0047 0 0050 

0 140 0. 0030 0 0050 0. 220 0 0050 0 0050 0.018 


0 150 0 0032 0 0050 
All drills over 9.220 in. feed 0.005 in. per revolution 


No. 0 and No. 2 
account of 


mMa- 
the 


The maximum feed of drill in 
0.005 in. revolution, on 
holding power of the chuck. 

For a throw or depth of drill of 0.300 in. or over, use 


Otherwise use drop out 


chines is per 


two or more drills if possible. 
to cool drill and to relieve strain. 

When cutting off and drilling simultaneously where 
the drill goes clear through the piece, the drill must fin- 
ish its cut by the time the cutoff tool reaches a point 
within 0.04 in. of the drilled. In the case of a 
reamer the cutoff tool may come within 0.025 in. of the 
hole drilled. 


Reamers 


hole 


The speed for carbon steel reamers is 65 
ft. per min.; for high-speed steel reamers, 130 ft. per 
min. A satisfactory feed for reamers is from 0.010 to 
0.012 in. per revolution. The proper chip thickness to be 
cut by a reamer is 0.003 in. The throw 


is equal to the length of the part plus 0.010 in. 


for a reamer 
for 
clearance. 
Box Tools 
chip steel is 150 ft. per min.; for box tool blades of car- 
The feed revolution to 
The maximum chip thick- 
The minimum chip thick- 


The safe speed for box tool blades of blue 


bon steel, 75 ft. per min. 
give a good finish is 0.015 in. 
is O.OO7 in. 


per 
ness removable 
ness removable is 0.004 in. 

A box tool is used where a high degree of accuracy and 


quality is required. 
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A box tool can be used when cutting two shoulders o1 
a part, by setting two blades in their proper positions 
in the holder. In this case the shoulder is squared up 
at the same time that the body is accurately finished. 
The box tool must dwell to square a shoulder. 

Box tooling and centering operations can be com- 
bined by placing a centering drill in the shank of the 
box tool, but this is not desirable because of the possi- 
bility of disturbing the box tool cut when centering. 

Hollow Mills of Blue Chip Steel—The safe speed for 
hollow mills is 150 ft. per min. with lard oil. The feed 
per revolution for the roughing cut is 0.010 in.; for 
the finishing cut, 0.015 in. The maximum chip thick- 
ness removable in the roughing cut is 0.100 in.; in 
the finishing cut, 0.015 in. 

A chip thickness of 0.020 in. at a feed of 0.015 in. per 
revolution has been successfully removed from 0.160-in. 
stock. 

Care must be taken to prevent the stock from buckling 
en account of too great a chip thickness or too great a 
feed. 

Knurling Tools—The turret knurling tool is used for 
flat knurling, and the knurling swing tool is used for 
knurling an are. The throw for a turret -knurling tool 
is equal to the thickness of the knurl. The throw for a 
to the depth of the knurl, 
feed per revolution for a 


knurling swing tool is equa! 
0.050 in. The 
turret knurling tool is as follows: Knurl on, from 0.007 
to 0.010 in.: knurl off, from 0.015 in. to 0.020 in. The 
feed per revolution for a knurling swing tool is 0.002 in. 

The 
but the use of these feeds has given satisfactory results 


usually about 


foregoing feeds are taken from few observations, 
on a large amount of work. 


= 
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Welded-Tip Cutting Tools 
By M. Carry 


The practice of oxvacetylene welding to utilize short 
ends of high-speed steel on a mild-steel shank has al- 
ready been described in the pages of American Machinst, 


but this, I believe, is a better method. 


[ have found that only three spots are necessary to 
weld the high-speed steel tip to the shank in a secure 
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THE TIP IN POSITION 


manner, one at A and one on each side at B, near the 
front. 

These spots are only inserted to hold the cutting stee! 
in position, while the strain of the cutting is taken up 
by the shank underneath. 

Besides being quick and cheap, the tip can easily be 
removed when too short, by simply forcing a wedge be- 
tween the two steels, the shank being again used by weld- 


ing on another tip. 
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Assembling Fixtures for Headless 
Screws 


The use of a simple but efficient method of inserting 
headless screws in munition parts and other work is here 







shown. 
A hardwood block A is grooved on the top face to seat 
a brass or steel tube B that is large enough inside to 




















FIG. 1. PUTTING SCREWS INTO AN ADAPTER 










receive the diameter of the screw. The front end of the 
block is cut away to receive the plate C, which forms a 
table for the work. The plate should be secured to the 
block by screws. A cast-iron or steel angle is fastened to 






FIG. 2. INSERTING SCREWS IN A FUSE BODY 






the plate for centering the work in line with the hole in 
the tube. 

The top face of the plate C should be so located that 
the center of the hole in the work will line up with the 
hole in the tube B. At the front end of the tube an 
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Letters from Practical Men 
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opening 7 is cut on top, long enough to receive the 
The tube is located in the groove of the block 
and secured by two staples # driven into the wood. 

The screwdriver, which is a free fit in the tube, is oper- 
ated by a crank F, which should be weighted at the oppo- 
site end from the handle, for balance. By dropping a 
screw in the opening at the top of the tube, seating the 
work against the angle and turning the work so that the 
hole will line up with the screw, the screws are quickly 
driven into place. 

By making the block large, a tray to hold the screws 
can be cut out in the top face, at G. The illustrations, 
which show an adapter D (in cross-section) and the fuse 
body // of a detonator fuse, clearly indicate the usefulness 
of this simple device, which can be applied to other lines. 

Allston, Mass. J. J. Eyre. 
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Dashpot for Starting Rheostats 


Most shops today, both small and large, are powered 
with electric motors. Because of the relatively high cost 
of installation very little attention is paid to the starting 
apparatus, which usually consists of a knife-switch and 




























THE DASHPOT AND ITS APPLICATION 





a hand rheostat, or “starting box,” as it is called. The 
motor is brought up to speed by swinging the arm on 
the box by hand, and so the acceleration depends entirely 
upon the operator. 

An attachment to prevent hasty starting and conse- 
quent burned-out fuses and motors is shown herewith in 
the form of an air dashpot. It consists of a dashpot 
cylinder C hinged at one end on a bracket B, with a 
piston rod R pivoted to the starting arm. The dotted 
lines in Fig. 1 show the position of the arm and the 
dashpot before starting, and the solid lines indicate the 
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location in the final position. As the arm moves to the 
right the piston travels farther into the cylinder and 
expels the air ahead of it through the vent A. This 
vent being small, the action of the piston is retarded 
and with it the starting arm. In Fig. 2 is shown a 
detail of the dashpot and the piston. C is a 
sweated into the head //, and W is a leather cup washer 
secured to the piston P with an iron washer and nut. 
W. Burr BENNETT. 
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Bridgeport, Conn. 
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Economy in the Use of Packing 


The cost of packing constitutes an item of no small 
amount in power plants, and economy in its use is well 
worth the attention of every engineer. The superintend- 
ent of a plant told a packing salesman recently that 
he would rather have the money for packing that had been 
wasted in that plant than that spent for packing actually 
used. The salesman admitted he was about right. 

Gaskets for flanged fittings are often cut by laying a 
sheet of packing on the flange, taking pains to have the 
sheet extend over a little on all sides then hammering the 
packing over the edges of the flange, thus cutting a 
ring the full width of the flange besides wasting a little 
packing all around it. As has often been pointed out, a 
ring that will fit just inside of the bolt holes really makes 
a better gasket than one that covers the whole flange, and 
it costs less than half as much. One man cut a cylinder- 
head gasket that cost thirty cents. Another used up ma- 
terial that cost $1.30, and the job was no better. 

Another source of waste is in improperly cutting gas- 
kets from left-over circular pieces. Many engineers will 
take a circle larger than needed, cut the center out and 
leave the remainder on the fitting or whittle it off in such 
a way as to render it useless. The proper way is to cut 
out of the circle a concentric ring just the size needed, 





FIG. 2 


FIG. 1! 


IN CUTTING GASKETS 
Fig. 2 the 


REDUCING 
Fig. 1 


WASTE 
the right and wrong way 

leaving a ring outside and a circle inside for use on 
fittings of other sizes. Figs. 1 and 2 show the right and 
the wrong way; enough packing is wasted in the latter 
case to make a gasket of a larger size. 

Tubular packing is a very economical form to use for 
flanges, and there need be no waste, as short pieces may 
be spliced together to make any size of gasket desired. By 
running a copper wire of about No. 16 gage inside of the 
tubular gaskets, they are suitable for pressures up to 125 
lb. The wire should go all the way around and lap a 
little on the side opposite the splice in the gasket. The 
14-in. size is large enough for flanges up to 5 in. and 
3% for larger sizes. The % size weighs over twice as 
much as the 14-in., so the smaller should be used wher- 
ever suitable. Engineers need to learn thatgthere is such 
a thing as good enough and that if a thing is good 
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enough there is no use in trying to make it better, be- 
eause it cannot be made better. All over enough is usu- 
ally wasted. 

In cases where it is difficult to keep the tubular gas- 
kets in place while putting the work together, they may be 
tied in position with a soft string or small copper wire 
threaded through the bolt holes. 

An engineer, in putting up an 8-in. steam line, was 
skeptical about tubular gaskets and used several other 
kinds in preference. However, he ran out of other ma- 
terial and was forced to use one tubular gasket. When 
the pipe line was put in service, the tubular gasket was 
the first to be made steam-tight and it remained in use 
after all the others had been renewed. 

If engineers will figure out the cost of the packing 
they use and think what they would do if they had to 
pay for it themselves, their packing expense will be cut 
in half.—Power. G. E. MILs. 

Green River, Wyo. 
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A Surface-Grinder Job 


A part of a profile fixture to be used for a taper slot 
was to be made of the dimensions given in the accom- 
panying illustration. In 2.900 in. there must be a taper 
of 0.0106 in. with a 5-deg. angle to suit the pin of the 
profile machine. When the drawing for this work was 
given to me, I scratched my head for about an hour be- 
fore I could think of the most accurate way to do it. 
Finally, I decided upon the following method : 

First, I made a setting piece of steel 14x14x5.80 in. 
Then I placed the job in an angle vise with my setting 
piece on the edge of the tongue on the bottom of the 
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ANGULAR SURFACE-GRINDER JOB 
profile. The tongue, of course, was accurately parallel. 


With the use of a height gage I set the part so that my 
setting piece was 0.0106 in. higher at one end than the 
other. 

In this position I ground a flat of 4% in. from C to 
A and B; then I set the angle vise at 5 
After this was done, 
I reversed the piece in the angle vise and repeated the 
operation on the other side of the profile. 

To test the part before turning it over to the in- 
spector, I put some bluestone on the flat surface A. Set- 
ting the work on end, I scratched a line at F and F, 
then measured the thickness on the flats A and B with 
the It came out right to 0.0106 in., 
as the drawing called for. The 5-deg. angles on each 
side I tested with a plain sine bar and height gage. 

Can some reader suggest a simpler and easier way of 
this work, which is of the many difficult 
tasks that come with profiling ? CHARLES SEHL. 
Philadelphia, Penn. 


D, as shown at 


deg. and ground the profile surface. 


l-in. micrometer. 


doing one 
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A Flagrant Case—and an Apology 


[Referring to an editorial on page 83 of last week’s 
issue, under the same title as the heading of this article, 
the D. & W. Machine Co., Inc., sends us a copy of a 
letter of regret written to the Warner & Swasey Co., 
with permission to publish it. This letter follows.— 
Editor. | 

Jan. 3, 1917. 

Warner & Swasey Co., Cleveland, Ohio. 

Gentlemen—We have been advised by 
Machinist that you have taken exception to the cut used 
in editorial describing the D. & W. turret screw machine. 

When we decided to build a screw machine, it was 
natural for us to follow the make we considered the best 
and we are frank to confess that we copied the Warner & 
Swasey, as your patents had expired and we were not in- 
fringing in any way. You are very well aware that the 
custom of copying is nothing new, as most manufacturers 
have done this some time in their career. 

While we did copy your machine, we were very careful 
not to build an inferior machine, and we feel that our 
machine is as accurate and true as any machine offered. 

During the rush of starting, however, a very grave er- 
ror was made by using a photo of one of your machines, 
and for this we want to offer our most sincere apologies, 
and regret very deeply any inconvenience caused you 
thereby. We know it is very aggravating to have any- 
one make an inferior copy, but we can assure you that 
our copy is a high-grade machine and will not cast any 
reflections on the Warner & Swasey. 

Trusting that you will accept our apology and assur- 
ing you that we will use every care not to commit any 
error that will bring a criticism from you in the future, 
we are, yours very truly, 

D. & W. Machine Co., Inc., 
THomas F. Du Pvy. 


the American 
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Does a Piston Stop at Reversal? 


A question such as “does a piston stop at reversal ?” 
can only be asked by those who are not aware that the 
engineering profession has supplied definitions for the 
terms used in mechanics and dynamics. The moment 
a man like Mr. Glass (page 823, Vol. 45) starts to manu- 
facture his own expressions and definitions, bolstering his 
argument on the assertion “to stop means to produce a 
state of rest,” then plunging into quasi-scientific depths 
by talk on harmonic curves and the like to give his ques- 
tion the necessary weight, I no longer wonder that such 
arguments still come up. 

“To stop means to produce a state of rest.” But what 
does Mr. Glass mean by a state of rest? Does he mean 
lack of velocity, or does he mean no velocity during « 
definite period? As it is, the whole question is not a 
scientific one; it is a juggling of definitions, a haphazard 
mixing up the words velocity, motion, stop and rest. 


Discussion of Previous Question 
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Scientifically, this long since fought-out question is 
this: The positive motion of the piston can not become 
a negative one unless the velocity of the piston has reduced 
itself to naught, though this entire lack of velocity lasts 
only an infinitely small fraction of time. Now I leave 
it to Mr. Glass to define the words rest and stop. If he 
Rest means entire lack of velocity, then the piston 
does stop. If he defines rest as the lack of speed during 
a definite period, then the theoretical piston does not stop. 

Brooklyn, N. Y. JAN SPAANDER. 


says: 


On page 823, Vol. 45, Mr. Glass contends that the 
piston of a steam engine does not stop at reversal, | 
disagree with him. Referring to the diagram, let DA 
represent the crank and AB the connecting-rod. If the 
crank moves from A to A,, there must be an intermediate 
position C at which the centers of the crankshaft D, the 
cerankpin A and the crosshead B are in a straight line. 
This is the position at which reversal takes place. As 
the crank and the piston approach this point, the crank 





DIAGRAM OF THE CRANK, CONNECTING-ROD AND PISTON 


has a uniform angular velocity W, and the velocity of 2 
(assuming a connecting-rod of infinite length) is as 
follows: 

Velocity of B = W &X sine of angle CDA. When this 
angle becomes zero, we have velocity of B = W XX sine 
0 deg. = W X 0 = 0. In other words, B has stopped. 

It is apparent that the motion of B in the direction 
of the arrow and that the motion in the 
opposite direction has not vet started. If, as Mr. Glass 
says, it has not stopped, in what direction is it moving 
when the three centers are in a straight line? 

Woonsocket, R. I. Harry Brook. 


has ceased 


On page 823, Vol. 45, W. C. Glass asks for proof that 
he is wrong in his opinion that a piston does not stop at 
the end of its stroke. If the crank moves with uniform 
velocity, then, with a connecting-rod of infinite length, 
the velocity of the piston varies from a maximum, when 
the crank is at right angles to the line of piston motion, to 
zero, when the crank is on dead center. Now can motion 
be imagined without velocity—that is, without rate of 
motion? It does not follow that because a body moves 
a certain distance in a given time that body has not 
stopped in that time, and the only thing to do is to take 
each position and give its velocity at that position. 

It is true that in the case of the piston the time of rest 
is only that taken for the center of the crankpin to cross 
the line joining the piston and the shaft center, and this 
is theoretically no time at all. However, with harmonic 
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motion, the velocity can only be found by specifying 
either a definite time (not length of time) or a definite 
position, as the velocity is always changing. Actually, 
a piston does stop at the end of its stroke for a defi- 
nite length of time, even if there is no lost motion at the 
pins or elasticity in the materials of construction. 
Nottingham, England. ALBERT F. GUYLER. 


Which Is the Better Way To 
Impart Information P 


On page 1041, Vol. 45, is a letter by W. D. Forbes, 
entitled “Which Is the Better Way To Impart Informa- 
tion?” It is a question that is not easy to answer offhand. 
I have been a teacher of machine design and allied 
subjects for some 15 years. With students of all degrees 
of preparation, I have had to change the presentation 
of the same subject between wide limits td suit the man 
heing taught. To some, Mr. Forbes’ 60-word presenta- 
tion would convey all the information needed ; to others 
it would mean little. The 7%00-word presentation would 
probably reach the second fellow all right, because there 
is more or less of a “story” in it. Personally, 1 do not 
like the story-telling method in the least, but I know it 
will often succeed when the bald presentation of the facts 
will not. 

A good many years ago | put in some time at sea as 
an engineer for the American Line. I went there from 
a fresh-water town, and I was pretty much of a land- 
lubber about everything marine. But I had had a good 
technical education, and I found out after a while that 
my “mates” were quite willing to swap some lessons on 
practical marine engineering for some coaching on stresses 
and strains, elementary thermodynamics, sketching, valve 
diagrams, etc., although they would not give a particle 
of information without a quid pro quo. These men were 
nearly all Englishmen and Scotchmen—splendid “fitters” 
or handwork many had never 
had more than elementary schooling before entering the 


machinists—but a great 


shops. It was up to me to give them enough theoretical 
instruction to enable them to pass the examinations for 
licenses, and these examinations are pretty stiff, especial- 
ly those given by the Board of Trade in England. 

After a little experience I found certain regular 
stumbling blocks and had to devise ways and means to 
get around them. One of them was the British thermal 
unit. To tell one of these men that a barrel of warm 
water contained more heat than a pint of boiling water 
was apt to arouse strenuous objection, but they usually 
saw through it after a little persuasion. The product 
of a force by its lever arm, making moment, and of a 
force by a distance traveled, making energy, was another 
bump in the road. Many were greatly puzzled by the 
fact that it required a bigger shaft to carry, say, 5000 hp. 
at 60 r.p.m. than at 600 r.p.m., with the same stress. A 
pound of stress and a pound of weight were confusing, 
also. 

I remember a musician’s once telling me that there 
was a stress of about 20 tons on the frame of a piano, 
due to the combined pull of all the tuned wires. I do 
not know how accurate this may be, but IT accepted the 
figures as a good example of a high degree of stress 
existing where it might not appear to a layman and once 
mentioned it to a class of young men as such an example. 
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One of them looked at me with a fine expression of in- 
credulity and exclaimed: “Now, I hardly can believe 
that. I helped three other fellows carry one in the 
other day, and it was pretty heavy; but I’m blamed if 
it weighed any 20 tons !” 
Many good engineers and mechanics have a vagueness 
and credulity about things outside their immediate 
personal experience that are both amusing and pathetic. 
Others, who ought to know better, adopt the Missouri 
attitude and literally dare you to make them understand 
something new to them; or else they must go ahead and 
try something out for themselves, just to see what will 
happen, no matter what the experiment may cost the 
boss, the company or the school. I have learned by costly 
experience that one out of every so many men who begin 
to do experimental work in an electrical laboratory will 
always ignore certain fundamental rules, no matter how 
often they are explained and lecture demonstrations 
made. It is very easy—and cheap—to show the effect 
of an excessive current through a resistance, by burning 
up a bit of iron wire; yet some men will see that done 
and apparently understand fully the reason and be able 
to state glibly that “/? = the number of watts converted 
into heat when the current J amperes flows through FP 
ohms resistance.” But the same men or one of them 
will be pretty sure to pick up the first $75 precision 
ammeter he gets hold of and put it across the line instead 
of in or else he will put in one whose scale is 
> amp. to read the starting current for a 5-hp. motor. 

There was at one time a Scotch second engineer on 
the “New York,” of the American Line, who was as 
fine an operating steam engineer and all-around mechanic 
on marine work as I ever knew. This old craft was a 
crack ship in her day and was originally built for the 
Inman Line, long deceased, to British Naval Reserve 
specifications. This meant she had no openings from 
pumps, ete., above her water line. Most big steamships 
discharge the condenser-cooling water well above the 
water line, also the bilge-pump, sanitary and other dis- 
charges; but on the “New York” these openings were 
below the water level. 

Old “Mac,” as I can safely call him without in any 
way identifying him, once drew my attention to this 
below-water discharge and remarked that it vastly in- 
creased the work done by the pumps. I told him I could 
not see why, and he explained that “whin ye pump the 
water up and left her fall clear, ye do vara leetle wark; 
but the way she is geared, ye pump against the whole 
Atlantic Ocean!” Later I found many other engineers 
with the same notion; and unless they had a little 
elementary knowledge of hydraulics, it was useless to 
argue with them. 

[ remember another good man who wanted to find the 
square of some number, say 1764, in a table that ran 
only to 1000. So he took half of 1764, or 882, found 
its square and then doubled it. He would not believe 
it was wrong until I made him multiply out 1764 by 
1764 and divide it by the square of 882; but then he 
learned that the square of a number is four times the 
square of half the number. Now a man who has an 
elementary knowledge of algebra can see at once that 
aX a= a*;and 2a X 2a = 4a?, from which the above 
rule is proved once and for all, for all numbers. But the 
fellow who proves it for 882 and 1764 may have an 
idea in the back of his head that, however true it may 
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be for those numbers, it might not hold for some other 
numbers. 

A machinist once insisted to me that 3.1416 was a 
silly number to use, when 3 was just as good. He then 
proved it by scribing a circle with his dividers and step- 
ping round it with the radius. Of course, it took six 
steps. Then, as the diameter was twice the radius, the 
circumference was three diameters! Very few practical 
men who figure a great deal, and figure correctly, know 
that 0.7854 is one-fourth of 3.1416, or that when they 
state a taper in so many inches per foot they can find 
the angle at once from the tangent by a little easy 
figuring. And on the other hand, | have met many men 
high up on the theoretical side of thermodynamics and 
steam-engine work generally, who did not know that one- 
half the boiler pressure is a very close estimate for the 
mean effective pressure on the piston of the standard type 
of automatic-cutoff high-speed steam engines exhausting 
into the atmosphere, with the cutoff at the normal posi- 
tion of one-fourth. 

I once had a class of young men in drafting to whom 
I gave a simple design, one detail of which was a 5¢-1n. 
stud about 314 in. long. Every one of them drew the 
stud with a right-hand thread at one end and a left-hand 
at the other. This was in a technical school where they 
took a just pride in their shops and shopwork, so I went 
down to the machine-shop instructor and asked him where 
the boys could have got the idea that a stud was made 
in that way. He looked rather sheepish and then showed 
me a lot of pieces made just like their drawings. He 
explained that he had assigned it as an exercise in cutting 
threads on the lathe and had had them cut both threads 
on one piece to save time and material. He agreed with 
me at once that it had given a wrong impression and 
that it was a mistake to try to teach machine-tool work 
by making pieces that, however well they might show 
the processes and operations done on the machine, were 
of no practical use themselves. 

It seems that I have gone a long way from what I 
intended when I started; but Mr. Forbes’ letter has 
served me as a text—or an excuse—to preach at some 
length on this teaching game, or as Gilbreth might cal) 
it, “transference of skill.” More and more the problems 
of the foreman and superintendent resolve themselves 
into teaching. The old idea, still prevalent in England 
up to the present war, that it was impossible to make a 
machinist without six or seven years’ apprenticeship, has 
been knocked higher than the famous kite by the experi- 
ence of the munition makers with women, boys and men 
physically unable to enlist. A few months’ teaching 
made as skilled a worker as six vears’ knocking around 
the shop and picking up information in any old way. 

Americans and Canadians who have had experience 
working beside English and Scotch mechanics know how 
jealous and secretive they are about imparting the least 
bit of information; and I have heard even good American 
machinists, who ought to know better, bitterly denouncing 
a shopmate because, in their words, he had “stolen the 
trade.” Whether the so-called thief had mastered the 


trade or not made no difference; the fact remained that 
he had learned it without the preliminary apprenticeship, 
and therefore, he was more or less of a scoundrel. 
Apropos of the ignorance of many good men when 
they step outside of their accustomed path, I am re- 
minded of a certain Scotch machinist whose first name 
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was Adam. 
but he drifted into a job on the American Line 
gang” some years ago. When he came aboard to begin 
work, he was told to “take leads on the port No. 1 


He was a crackerjack on locomotive work 


“shore 


crosshead pins.” He got some pieces of lead wire and 
went to work. In the course of an hour or two he 
reported to the second engineer for another job. “Did 


ve get those leads?” said the second. “Ave!” said Adam 
“Where are they ?” asked the second. “They’re in there,” 
replied Adam, pointing to the crosshead brasses on the 
connecting-rod, “and theyll no come out this time!” 
Halifax, N. 8. W. S. Ayars. 
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Does a Grinding Wheel Peen?P 


The following statement was edited into my article, 
“Straightening Thin Hardened-Steel Gages,” page 912, 
Vol. 45: “It is not so well known, however, that this 
peening effect shows itself on hardened steel when ground 
in a surface grinder.” This is such a reversal of my 
former writings and so contrary to my beliefs that 1 
think a résumé of what causes me to take the view I do 
of the action of abrasive wheels, laps and abrasives in any 
form will help to bring out the deductions of others. 

My deduction is: The heat generated by an abrasive 
wheel run at correct speed is of great intensity and has 
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a purely local effect confined to the surface being ground 
and is productive of contracting stresses. 

The wheel used in these tests will be the equivalent 
16-G, Norton scale, wheel, as I have found this a 
The reason we 


of a 
good grade for hardened carbon steel. 
use a cool cutting wheel for these tests is because it 
enables us more nearly to gage, or rather obtain, the 
mount of heat derived with various specific depths of 
eut. Obviously, the heat varies with the depth of cut— 
that is, the greater the depth of cut the greater the heat 
generated—and the quantity of heat generated by the 
wheel determines the effect. With a heavy cut the effect 
on the work will be more pronounced than with a light 
one, and with similar conditions of work size, materia! 
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hardness and so forth, the effects of similar depths of 
cut will be similar. 

For instance, take a block of the proportions given 
in Fig. 3, and a cut 0.0001 in. deep the full width of 
the face C, using a wheel ¥% iy. wide. Then measure 
the curvature of the face / and tabulate it. Take a 
similar cut, but 0.001 in. deep, and tabulate the curva- 
ture due to that depth of cut. It found that 
similar curvatures, or effects, can be reproduced at will, 
provided the conditions (depths of cut, ete.) under which 


will be 


they are obtained are similar. 

Having generated the desired amount of heat by select- 
ing a certain depth of cut for the wheel when grinding the 
test pieces of heavy cross-section, we dissipate as rapidly 
as possible all the heat we can and attempt to prove that 
shrinkage takes place and not stretching or peening. 

To show what happens, we will begin with the test 
piece illustrated in Fig. 1. It will be observed that this 
cubical considerable has body 
enough to resist the surface expansion caused by the 


piece is of mass and 
intense heat generated at the minute point of contact of 
the wheel while grinding. It remembered that 
this point of contact, or rather line of contact, for the 
wheel has breadth, moves with the traverse of the work 
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and is very narrow; and the cut lubricant, if one is used, 
and the contiguous cold metal chill the surface of the 
work the moment it has passed clear of the cutting and 
heating influence of the wheel. That this sudden chill- 
ing leaves the surface in a state of tension—that is, 
contraction—can be proved ; but first we will prove with 
the aid of a true surface plate or lap that the wheel, 
if fairly sharp, will not peen. 

The surface A, Fig. 1, has been carefully ground with 
0.001-in. depth of cut, then 0.0005- and 0.0002-in. depths 
for the finishing cuts. 

The finished surface A, 
will prove low in the center. 
give for this is: The heat is retained longer at the center 
of the surface A, but radiates faster from all sides; a 
cut of 0.0001-in. depth, instead of 0.0002 in. for a finish 
cut, would give less heat; also, the surface would be 
nearer a plane. That shrinkage or contraction is the 
cause of the error can be proved by grinding the surface 
A with a 0.001-in. depth of cut. 
surface A so decidedly concave that it could not be pro- 
duced by any error in the machine. 

The block in Fig. 2 is proportioned the same as that 
in Fig. 1, but the surface B is cut up into squares to 
permit more rapid dissipation of the heat. A cut 0.001 
in. deep will leave the surface B about as true a plane 
as the surface A, Fig. 1, with its 0.0002-in. depth of 
finish cut; it will also leave the centers of the checks a 
little low. 

As the contraction is not great enough to curl a piece 
of steel as strong as the Fig. 1 or 2, we will use the 
proportions of the piece shown in Fig. 3 and get a shape 
like Fig. 4, if the wheel is lowered direct upon the surface 
C, Fig. 4, using a 14-in. wheel face with sufficient depth 
of cut to produce heat enough to distort the cross-section. 
Checkering Fig. 5 like Fig. 2 will reduce this tension, and 
it will remain fairly straight on the surface FZ, Fig. 5. 

It is therefore safe to say that a wheel will not peen 
a surface, or have a peening effect; but it will have just 
the opposite effect, caused by the intense heat, which is 
instantly dissipated, resulting in a contracting tension. 


if tested on the surface plate, 
ry’ 
lhe only reason I ean 


This will leave the, 
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Then the question is, Can a condition be produced that 
will eliminate heat? This statement will answer all con- 
ditions: Any wheel that produces red-hot sparks, whether 
flooded or dry, will produce contraction. 

In the previous tests we have used a cross-section that 
was strong and have purposely created heat enough to 
hring about conditions which overcome that strength. In 
the tests for eliminating heat we will have to be governed 
hy opposite conditions; that is, the work will have to 
be weak enough to show the effects of the smallest cut 
that will produce a spark. We therefore use the crossfeed, 
as this will produce the smallest spark. 

During this test there may be some conditions that 
produce -results which are exceptions to the rule. That 
is to Once in a while a piece of stock will be 
ground that will curl the opposite way—it will be concave 
on the bottom. THowever, 99 per cent. of the pieces are 
of even thickness throughout, but go concave on top when 
removed from the magnetic chuck; and I have not been 
able to reason out why the other 1 per cent. curve in the 
opposite direction. 

[ have ground pieces that were 0.005x1% in. by 114 in. 
long, but practically always find that the smallest cut 
I can take, which is 0.00005 in., will curl the ends of 
the pieces away from the magnetic chuck. 

[ think the foregoing has proved that a wheel will not 
peen, and the question now is, What is peening? 

There is an axiom, “Like conditions produce like 
effects.” Yet here are three seemingly different condi- 
tions that produce like effects—lapping, oilstoning, and 
peening with a hammer. This peening is an objectionable 
feature in finishing a thin piece of steel by lapping. I 
have discovered, however, that the peening effect of an 
oilstone is not objectionable, but desirable, as it can be 
utilized to straighten thin pieces of steel that are ground 
parallel and to size, but which have taken a bent set 
either from grinding or lapping. Also, it gives a damas- 
keened finish that is pleasing to the eve. 

This does not answer the question, What is peening? 
It is confusing when three seemingly different cold causes 


say: 


‘< 


will produce the same effects that we think we know are 
produced by intense heat. I now refer to the piece 
mentioned as the exception to the rule. 

The effects produced on this piece of metal are similar 
to those of peening, but on all the other pieces ground 
the opposite effects to those of peening are produced. The 
face of the wheel is just as sharp when grinding the odd 
piece as it is when grinding the many. Does that wheel 
peen the odd piece of stock? C, A. MACREADY. 

Springfield, Mass. 

rc 


How Do You Harden Circular 
Forming Tools? 


A reader asks for information in regard to the experi- 
ence of others in hardening high-speed-steel circular 
forming tools of irregular shape and great accuracy. 
The American Machinist is glad to pass along this re- 
quest, hoping that information may be brought out that 
will be of service to the questioner and other readers 
of the paper. Information on this subject should be as 
specific as possible regarding the temperature and dura- 
tion of the preheat, temperature and duration of the high 
heat, quenching and drawing operations, also the protec- 
tion of delicate edges, 
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Great Britain in 1916 

Preparation for and participation in war formed in 
1916 the chief outlet for the energies of the people of 
Great Britain. While all war and home demands must be 
met, the calls for British productions from overseas mar- 
kets necessarily take a second place; and it is well to recall 
that some 5,000,000 men will be under military service 
by the end of March next. Including the regular forces 
on the Indian establishment, the estimates for 1914-15 
had provided for a total home and colonial establishment 
of about 800,000. This without reference to the navy, 
which, in material at any rate, has been stated to have 
doubled itself, will show the effect of the European War 
on the manhood of Great Britain. Clearly, the call is 
not confined to the man engaged in the ranks, and indus- 
try generally has been regulated with the one object Great 
Britain has set before her. Nowhere is this more evident 
than in engineering works, the majority of which are un- 
der direct Government control. In fact, the Ministry of 
Munitions now controls 4585 establishments. A ministry 
or even a department will do anything from building a 
complete village to publishing a technical journal. 

The cost of the European War reckoned in mere money 
cannot readily be conceived by the ordinary person, even if 
he confines his view to Great Britain. Here, since the war 
broke out, votes of credit have been granted by the House 
of Commons totaling £3,532,000,000; adding £330,000,- 
000 for civil expenditure, the total is £3,862,000,000 (ap- 
proximately $17,537,600,000), this applying to the period 
that ends on Feb. 24 next. It is probable that by the 
time the financial year ends—that is, in March next— 
Great Britain will have spent or lent about £4,100,000,- 
000 (say $19,680,000,000) since the outbreak of war, 
of which about a quarter will have been raised by tax- 
ation. Keeping to the current financial year, the total 
expenditure for that period will probably be about £2,000,- 
000,000 ($9,600,000,000). The exact figure is as yet 
unknown, and the minimum estimate of outgoings is at 
present £1,950,000,000. The budget allowed for advances 
to allies, ete., of about £450,000,000; but this will cer- 
tainly be exceeded, so that apart from loans the actual 
expenditure of Great Britain will probably be of the order 
of £1,400,000,000 ($6,720,000,000). The normal ex- 
penditure on the civil service, debt, army and navy, etc., 
is, say, £300,000,000 (these are round numbers only) 
or rather more, leaving the extra expenditure due to the 
war at about £1,100,000,000 ($5,280,000,000). Toward 
this excess the taxation may be expected to bring in about 
£200,000,000, for the revenue will be of the order of 
£500,000,000 ($2,400,000,000) or more. 

Looking at money values, the overseas trade of Great 
Britain can only be regarded as booming, although for 
once the ratio of exports to imports is causing real concern, 
The latter will create a record for Great Britain. The to- 
tal exports, which of course include reéxports, will prob- 
ably well exceed £605,000,000 ($2,904,000,000) ; and 
if the imports do not quite reach the £1,000,000,000 
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($4,800,000,000) limit, they should at least clearly ex- 
ceed £950,000,000 ($4,560,000,000). Of exports of Brit- 
ish production and manufacture the total should be about 
£510,000,000 ($2,448,000,000), which is a decidedly 
marked advance, only beaten in 1913, while once again the 
reéxports—that is, the exports of foreign or colonial 
merchandise—will probably not quite reach the £100,000,- 
000 ($480,000,000) limit. As to quantities, taking ship- 
ping figures as guides, the tonnage entered and cleared, 
including cargoes, will probably be slightly less than in 
1915, when the figures showed abaqut three-quarters the 
tonnage of 1914. 
3 

Turning to a detail in which readers of this journal 
are specially interested—machine tools—the 1916 imports 
will probably be valued at or about £3,000,000 ($14,400,- 
000). Before the war they had not even reached the half- 
million figure. Exports of British manufacture should 
be worth about £1,100,000 ($5,280,000), or not very 
different from 1914 or even 1913, when for the first time 
they passed the £1,000,000 ($4,800,000) limit. Reéxports 
in this line are relatively unimportant and will probably 
he valued at a total of £25,000 ($120,000). The values 
per ton, sometimes of interest, show a steady growth. 
Thus the imports as compared with 1914 show an in- 
crease in price on this basis of about 50 per cent. and will 
probably work out at about £130 ($624) a ton, while 
exports are worth something like £100 ($480) a ton, and 
machine-tool reéxports, which for some reason or other are 
always partic ularly valuable on the weight basis, work out 
at nearly £200 ($960) a ton. It must clearly be under- 
stood that the machine tools here referred to are engineer- 
ing productions that are placed in this category by the 
British Board of Trade; the values bear no relationship 
to figures published by other countries under this heading. 

ca 

Everybody recognizes that last year was one of increas- 
ing wages and rising expenditure. The official estimate 
of the general level of retail prices of food in the United 
Kingdom shows an increase during the whole war period 
of 84 per cent. Some few branches of industry have been 
hit, particularly those that experience Government re- 
strictions on import and the trades connected with build- 
ing, most of which of the ordinary kind at least has for 
long been stopped. 

Catering concerns have suffered ; and manufacturers of 
articles of luxury have had to look in other directions, 
though where stocks have been available they have sold 
readily retail, owing to the increased wages and also to 
increased profits in most industries and commercial un- 
dertakings. Part of the profits must necessarily be paid 
back into the treasury, the proportion for ordinary con- 
cerns being now 60 per cent. of the excess as compared 
with a pre-war standard, or alternately the excess over a 
percentage standard varying, according to the nature 
of the concern, from 6 to 15 per cent. on the capital at 
the end of the pre-war trade year. This is additional 
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to income tax. The excess profits may yield about £110,- 
000,000 ($528,000,000) for the year, or 25 per cent. more 
than the estimate of the Chancellor of the Exchequer. 

Electric and gas undertakings have met with fortunes 
that depend largely on how far their output has been 
applied to war work. With a view to saving coal, Great 
Britain last summer had a period highly appreciated 
of “daylight saving,” and naturally the effect on, say, an 
electricity undertaking varied according to the ratio be- 
tween the power and the lighting units. Figures have 
shown that in residential areas in Birmingham the re- 
duction was about 16 per cent. when compared with the 
corresponding period of the previous year; in Winchester 
the proportion was about 25 per cent.; and at Ealing, 
a western suburb of London, 23 per cent. To compensate, 
prices were raised, and the consumer was nothing in 
pocket. 


"8 


R 


Everybody now knows of the great use to which women 
are being put industrially and in the commercial world. 
It would be difficult to mention a branch in which they 
have not taken the place more or less successfully of male 
workers. We have drawn some attention to their employ- 
ment in engineering ; for transport purposes on trams and 
buses they have proved invaluable, but in farming and 
agriculture they have more slowly made their way. Still 
about 140,000 women have been officially registered by 
the board of agriculture. Long ago the number of women 
employed as railway clerks in Great Britain exceeded 
14,000. That many will remain after the war seems clear. 

The coming of women has certainly led to improvements 
in factory details, as for instance in the supply of lava- 
tory accommodation and of canteens. Employment of 
women, too, has pressed forward welfare work, and the 
lady superintendent in charge of affairs is anything 
but uncommon. It was the present Prime Minister of 
Great Britain who referred to the humanizing of industry ; 
the advent of women has meant a very considerable step 
in that direction. Women have even reached the sacred 
precincts of the London Law Courts in subsidiary branches 
of work. 


& 


Another feature is the necessarily increasing control 
of individual life and activities by the Government. 
Great Britain has, apparently with satisfaction, adopted 
something like a dictator system, and Government inter- 
ference, of a beneficent character of course, is at present 
being hopefully anticipated in connection with industry 
and commerce. Turning to minor matters—the Govern- 
ment has instituted a department of scientific and in- 
dustrial research for the benefit of the national industries 
on a codperative basis. Some relief will be given as re- 
gards taxes in return for traders’ contributions on behalf 
of such research, and it is understood that certain me- 
chanical engineers at the outset made a substantial gift for 
the purpose. One of the earliest investigations is to be 
on the nse of coke, this in view of the future of the coal 
supply. In other directions the coéperative spirit seems 
prominent. For instance, aided by Government funds, 
some 31 Sheffield and other firms combined to equip a 
factory in Lancashire for the manufacture of the tungsten 
powder needed for high-speed steels. Production has now 
been going day and night, Sundays included, for some 
18 months, and from the start the metal produced has 
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averaged 981% per cent., or say 1 per cent. purer than the 
metal formerly supplied by Germany. The output is 
about three tons a day. 

, & 

The future is anticipated with confidence. Building 
having long been practically stopped, this home industry 
must revive, with a consequent demand on the metal 
trades. The productive capacities of engineering fac- 
tories have expanded, one estimate (probably an under- 
estimate) showing a growth of 50 per cent. during the 
war. Production in quantity is better understood than it 
ever was, and the movement for standardization long ago 
extended to shipbuilding, as to the future of which there 
need be no fear. Quite a number of new industries have 
been started owing to the stoppage of enemy supplies, 
and the relative scarcity of male labor, combined with the 
extended employment of women, will mean a greatly in- 
creased demand for labor-saving appliances of all kinds 
and for all purposes—including domestic. 


-. 


Group Insurance and the Spirit 


Behind It 


A recent address by the president of the Equitable Life 
Assurance Co. calls attention to the development of what 
is known as group insurance of employees, whereby the 
employer takes out a policy covering everyone in his 
employ. In insurance language every life earning a pay 
check has a definite insurable value that is to be covered 
The plan brings life insurance to a large 
that otherwise remain un- 


by insurance. 
of families 
protected. 

The name is perhaps a trifle misleading as it is just 
as much individual insurance as though the insured paid 
his own premium. The only distinction is that the policy 
lapses so far as he is concerned, when he leaves the em- 
ploy of the company. 

The human element is being considered more and more 
in all business organizations. This plan is a further step 
in the right direction, and from all appearances health 
insurance will be the next step; it is in fact well on 
the way. 

We believe that industrial insurance will and should 
come as a measure of social justice, but we can hardly 
agree with Mr. Day that “its object is to increase the 
efficiency of workers and stimulate their loyalty.” This 
puts it on such a commercial basis as almost to condemn 
it to failure if this is the sentiment behind it. As with 
accident compensation, it is a burden to be borne by the 
industry and not by the individual. 

There is little doubt as to this plan proving a good 


number would 


paying investment and tending toward mutual good feel- 
ing between employer and employed. But you cannot 
buy lovalty with insurance policies. It must be earned 
by giving the employee an ideal and setting him an 
example to which he can be loval. When the insurance 
of employees is a part of a general policy of fair dealing, 
it will strengthen the lovalty already existing; but when 
proposed as a method of increasing loyalty and efficiency 
it falls into the category of exploitation and is sure to 
be disappointed. 

Group insurance is in force in a number of large shops 
and is benefiting all concerned. It seems bound to in- 
crease ; but let it be installed on the proper basis, if the 
best results are to be obtained. 
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Extractor for Broken Screws 

The Cleveland Twist Drill Co., 

placing on the market a new tool known as the Ezy-Out 
Screw Extractor. 

The illustration three extractors of 

varying size. When a screw is broken off, a small hole 


Cleveland, Ohio, is 


shows a set of 
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uxrvactor Set 
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SET OF EZY-OUT EXTRACTORS 


is drilled in it and the extractor is inserted and turned 
to the left. The left-hand spirals grip the screw until 
the tool is firmly seated, when further turning to the 
left will back the broken end out of the hole. 
& 
Universal Joint 


The universal joint shown in the accompanying illus- 
tration has recently been placed on the market by the 
Plank Flexible Shaft Machine Co., Grand Rapids, Mich. 

Only three parts are used in the joint—the center block 

rT’ ° : 
and the two end yokes. The latter is carried out beyond 

















UNIVERSAL JOINT 


the center line in such a manner that the use of pins 
or bolts for holding the joint together is not necessary. 
The center block is drilled and grooved for purposes of 
lubrication. 
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Shop Equipment News 


STUUATAVATANEATAN HATA EEN TANATANUEATEAAA TATED EAE EAET EDTA ATTA AEA TAAN EN AN TATA ENON EN TNA EA TATA NATED EN EU EG AUEATOUEN EON OEN TOU EN EAU EUENU AU EUEAU EMEA EN OAU EDEN ENEOTOUEOEATENEOU AGUA ADEOCATENEOTANEOAT EAA EO UA ADEA ET ENUAT EA EAU EO EATEN EU AD EOED EARL AA EODEDEOTOU EGET SOON ED EAU EU EO ET OOOO UOT AN EUCEU UOTE EUEOOED EOE EO ENON 
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Tracing Machine for Etching 
The Tabulating Machine Co., Washington, 
D. C., has placed on the market a machine for repro- 
letters, tools to be 


Spicer 


ducing figures, designs, ete., on 
etched. 

As shown in the illustration, the machine is constructed 
on the pantograph principle and is furnished with metal 
matrices, or copy blocks, that may be arranged in any 
In passing the stylus over these 


desired combination. 

















TRACING MACHINE FOR ETCHING 


matrices the tracing point reproduces them to a smaller 
etched. Matrices fur- 
figures 75, gs, and 1% in. in 


scale on the surface to be are 


nished to etch letters and 


height. Matrices bearing special designs are made to 
order. 
Universal Angle Plate 
The Boston Scale and Machine Co., Boston, Mass., 


has placed on the market the universal angle plate shown 


herewith. The plate is so made as to have a motion 

















FEATURE 


ANGLE PLATE WITH UNIVERSAL 
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through 360 deg. horizontally and 90 deg. vertically, and 
can be adjusted at any angle without disturbing the 
work which may be bolted to it. The working surface is 
through the axis of the are of vertical oscillation. 
Verniers are provided that read to angles of 5 min. The 
plate is made in four sizes—4x6 in., 6x8 in., 8x10 in., 
12x18 in.— the larger sizes being equipped with a worm 
adjustment for the table. 


Automatic Gear and Rack Planer 


The machine here shown, an automatic gear and rack 
planer made by the Bickett Machine and Manufacturing 
Co., Cincinnati, Ohio, has had several new features re- 
cently added to it. Both roughing and finishing cutters 
are used. The roughing cutter, which has a corrugated 
cutting edge and is of the general shape of the tooth, 
cuts on the forward stroke, while the finishing cutter, 
which is the exact shape of the tooth, cuts on the return 





CONTINUOUS PLATING 
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pass the parts to be plated through the baths and over 
the dividing walls, by means of a cam mechanism. The 
speed of the carrier system is 2 ft. per min., but this 
may be varied to suit conditions. 
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How To Mix Plaster of Paris 
By J. S. Hoae 


Having profited a great deal by reading in the Ameri- 
can Machinist different articles on castings from cheap 
plaster of paris patterns, I give your readers some more 
points that count for success in mixing plaster of paris. 
Have the required amount of water in the basin, then add 











GEAR AND RACK PLANER the plaster of paris to the water (just as you would 

Outside diameter of gears cut, 28 in.; length of rack cut at make old-fashioned porridge). Let the plaster of paris 
one setting, 30 in width of face cut, 8 in.; maximum size of : : , : , 

teeth, 4 diametral pitch; diameter of work spindle, 4 in.; 40- trickle through your fingers. Keep adding it to the 


gal. lubricant tank in base; floor space, 46x73 in.; weight, . . . 
2800 Ib water until the water just ceases to absorb it. The 


contents are then mixed by hand, as lumps can be felt 
and squeezed out. 

To keep the model from sticking to the plaster of 
paris cast, I usually cover the model with thin wax 
paper; but with small patterns with fine detail I usually 
dip the r.odel in hot wax to cover it with a thin film 
of wax. Plaster of paris patterns can be made very light 
in proportion to their size by filling the inside with 
ashes or coke. 

7 I have seen very expensive steel dies used for embossing 
Cleaning and Plating Machine sheet metal when cast-iron dies from cheap plaster of 
paris patterns would have answered just as well. I have 

In the illustration is shown a continuous-process clean-  ysed cheap cast-iron dies to enclose pan handles with 
ing and plating machine that has recently been placed on — 7-in, depth of draw, when everyone was in favor of steel 
the market by the Munning-Loeb Co., Matawan, N. J. dies. These cast-iron tools have made over half a million 

The machine consists of a series of tanks containing handles and look good for several thousand more. 


stroke of the ram. A variable-feed mechanism is used 
which causes the feed to diminish gradually as the cutter 
approaches its full depth of cut; and when this point 
is reached, the feed dwells for a few strokes in order 
to insure a finish. 

The machine is arranged for either countershaft or 
motor drive. The ram makes 150 strokes per minute 
at normal speed. 


">. 
¥ 


cleaners, rinsers, dips and plating solutions arranged in ~ 
the form of an oval about 50 ft. in length. Above the . ; 

‘ . > . y 
tanks is arranged a carrier system made up of two endless Machining Centrifugal I umps 
chains, driven by an electric motor and carrying a num- A reader asks for a description of the best and most 
ber of vertical rods on which the work is hung. The practical method of machining the castings of hori- 
rods are raised and lowered at the proper points, to zontally split volute centrifugal pumps. 
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Convention of the Automobile Engineers 


The annual meeting of the Society of Automobile 
Engineers was held at its headquarters in the Engineer- 
ing Societies’ Building. It began on Jan. 9 and ended 
on Jan. 11. The first two days were given over to meet- 
ings of the Standards Committee, the professional session 
beginning at 1:30 p.m., Thursday, Jan. ** 

The society took the first steps toward changing its 
name to the Society of Automotive Engineers, a mail 
ballot being necessary to complete the change. The soci- 
ety will then include the American Society of Aéronautic 
Engineers, the Society of Tractor Engineers, the National 
Gas Engine Association and the American Society of Ag- 
ricultural Engineers. The National Engine and Boat 
Manufacturers’ Association has already recommended to 
its engineer members that they join the society 

The papers presented were: “Some Problems of Air- 
piane Construction,” by Capt. V. E. Clark, U. S. A., 
Capt. T. F. Dodd and O. E. Strahlmann; “The Ultimate 
Type of Tractor Engine,” by H. L. Hornung; “Dynamic 
Balancing of Rotating Parts,” by F. Hymans; “Remarks 
on Dynamics of the Automobile,” by M. W. Akimoff; 
“Some Essential Features of High-Speed Engines,” by 
A. F. Milbrath; “Heat-Balance Tests of Automobile En- 
gines,” by Prof. Walter T. Fishleigh and Walter E. Lay, 
and “Aérial Navigation Over Water,’ by Elmer A. 
Sperry. Several of these have been abstracted for publi- 
cation. 

H. L. Hornung pointed out that the tractor was bound 
to have a direct effect on the cost of living, not only be- 
cause it took the produce from four acres to keep a horse,’ 
but because it enabled more land to be cultivated with 
the same amount of labor. The tractor engine is a diffi- 
cult problem because of the conditions under which it 
must operate. Dirt, dust and even leaves are trawn into 
the carburetor, while the lubrication is too often depend- 
ent on any kind of oil the local dealer happens to have, a 
case being cited where linseed oil was used in cylinders. 

The burning of kerosene was not considered so much a 
question of the carburetor as of the motor, the design of 
the combustion chamber and intake manifoids being all- 
important. The manifold should maintain a proper heat 
and velocity in the spray of oil, which does not become 
a gas until it comes into the compression chamber. 

Another interesting point brought out by the author is 
the fact that tractor motors run at a higher speed than 
those in either aéroplane or automobile. They must be so 
simple as to be easily taken care of and must not use ap- 
pliances that cannot be replaced easily by anyone. 

F. Hymans, in his paper on “Dynamic Balancing of 
Rotating Parts,” pointed out the necessity of obtaining 
dynamics for running balance of rotating parts, espe- 
cially in automobile-engine, construction. He discussed 
the manifestations of the lack of static and running bal- 
ance, such as vibration and high bearing pressures, and 
presented formulas for calculating bending moments and 
centrifugal forces, for a crankshaft out of balance. 

Methods for obtaining static balance were described and 
the possible conditions existing after static balance is ob- 
tained were treated with especial reference to the exist- 
ence of one or more couples. The author gave descriptions 
of both the Norton and Akimoff machines, which are used 


to locate couples and correct for them. The principles of 
operation were made clear, and the advantages and dis- 
advantages of each type were brought out fully. Mr. 
Hymans believes that it is now feasible to put all the ro- 
tating parts into true balance when finally assembled. 

In his remarks on the dynamics of the automobile 
N. W. Akimoff, the designer of the second balancing 
machine just referred to, recited some of his experience 
along this line. He believes that an incompatibility ex- 
ists between the results achieved in this country by the 
growth of the automobile industry and the almost com- 
plete lack of rational data‘on the most essential elements 
of kinetics relating to the modern automobile. He sub- 
mitted considerations to be used in establishing a rational 
theory of spring suspension in general, and devoted a 
little time to the first principles of dynamics of springs, 
to damping, kinematic features of harmonic motions, 
energy consumption and shock absorbers. 

Mr. Akimoff then analyzed an introductory problem, 
involving an imaginary one-wheel “elemental car,” meant 
for purely inductive purposes. Finally the main problem 
was presented, in the form of an analysis of a skeleton 
car, springs suspended and simplified as much as _ possi- 
ble. 


certain considerations were derived therefrom relating tO 


Three periods of its oscillation were caleulated and 


car suspension. 

In his paper on aérial navigation over water Elmer A. 
Sperry called attention to the unreliability of the mag- 
netic compass when used for aérial navigation and _ to 
the possible development of the gyroscopic compass for 
this purpose. He explained how the drift of an airplane 
in flight makes it difficult to follow with accuracy a given 
course devoid of landmarks, unless an accurate drift in- 
dicator using the principle of the stroboscope is available. 

He then described the development of such an instru- 
ment of his own design and also the means for synchroniz- 
ing it with the compass. The speaker outlined the use of 
the automatic synchronized instrument in flight over land 
and described in detail its application to flight over 
water. In their relation to the use of the instrument 
were considered rules for aérial navigation over water, 
observation as to the movements of wavecrest and deter- 
mination of wind velocity and direction. 

Mr. Sperry remarked that the Navy Department is 
ordering a gyroscopic compass to be employed on air- 
planes, and that by extreme refinement in design and ex- 
ecution it is expected by the Department that the weight 
of this instrument will be reduced to 20 or 30 Ib. 

He stated that an aviator can hold his course true to 
the compass and still be following a course having a wide 
angle of deviation from that in which he thinks he is fly- 
ing. Carlstrom, for example,+in his noteworthy flight 
from Chicago to New York, found he was drifting 171% 
deg. when flying over Cleveland. His apparent course 
had to be changed to this extent to neutralize drift and 
io maintain the true direction along the south shore of 
Lake Erie. This angle was given him by his drift set, 
which, although not indispensable, he used throughout 
his flight. He had, however, the shore line and general 
landmarks to guide him, but the case would have been 


entirely different had he been flying at sea. 








Flexible-Coupling Trouble 


One day I got a “trouble call” to see a 35-hp. induc- 
tion motor connected by flexible coupling to the counter- 


shaft of a large wood planer. 


“The motor is out of balance and jumping as if it 
was going to pull the floor up, so I shut 
I looked it over, but could see nothing wrong. 
I turned the motor and countershaft over by hand, and 
I then turned on the “juice,” 


I was told. 


all turned free and true. 
and “out-of-balance” 


shaft mounted in the frame of the massive planer ran 
perfectly quiet, but the motor, set on the plank floor, was 
springing the flooring fully a quarter of an inch. I 
noticed. though, that when the current was shut off, the 


vibration ceased even though the 


nearly full speed ; but when I turned the current on again, 
This set 
vestigating the flexible coupling, and there I found the 


the vibration was as bad as ever. 


trouble. 


In the illustration the pins on the inner circle belong 
to the motor half of the coupling and those on the outer 
A is a leather strap used 

This strap had broken, 
and being then too short, the millwright had left it off 
the pin B, so it would reach and laced it on as shown 
This practically cut out three 


circle to the countershaft half. 
to make the flexible connection. 


by the broken line C. 


was no name for it. 


motor 





Obituary 











James Maclay died at his home in Paterson on 
Jan. 4, after an illness of several weeks. He was 
a member of the McNab & Harlin Manufacturing 
Co., manufacturer of brass and iron goods. Mr. 
Maclay was the last of the original members of 
this firm and was a director of the Silk City Safe 
Deposit and Trust Co. 





Personals 











Manning E. Ruff has been 
tendent of the Curtis Pneumatic 
St. Louls, Mo. 

Orlando F. Weber has resigned as assistant gen- 
eral manager and vice-president of the Maxwell 
Motor Co., Detroit, Mich. 

Sterling H. Bunnell, of R. Martens & Co., 24 
State St., New York City, sailed for England on 
Jan. 6 on the “St. Louis.” 

5. W. Phillips, formerly of the Edgar Allen Co., 
is now assdclated with the Century Steel Co. of 
America as general manager 


appointed superin 
Machinery Co 


George E. Fogarty, European representative of 
the Fitchburg Machine Works, has returned to 
this country for a few weeks’ visit. 

Henry W. Durham has severed his connection 
with Bergen County and will make his headquar- 
ters at 366 Fifth Ave., New York City 

Joseph R. Greenwood has severed his connection 
as general manager of the Ballwood Co. and is 
now associated with the office of Charles H. Hig- 
gins, architect and engineer, 30 Church St., New 
York City. 

H. H. Gildner, for three years chief engineer 
of the S K F Ball Bearing Co, hds taken a posi- 
tion with the F. R. Blair Co., Inc., as manager 
of the department specializing in universal joints 
and couplings 

Miss Kate Gleason has been elected vice-presi- 
dent of the Trailer Manufacturers’ Association, 
which has just been organized at Detroit Miss 
Gleason was formerly secretary of the Rochester 
Trailer Co., Rochester, N. Y 

Edward Snyder, formerly of the Barber Colman 
Co., Rockford, Ill., and of the Harris Automatic 
Press Co., Niles Ohio, has been appointed chief 
of the engineering department of the National 
Electric Welder Co., Warren, Ohio 

James E. Williams has acquired an interest in 
the Pennsylvania Forge Co., Bridesburg, Philadel- 
phia, Penn., and becomes general manager. Mr 


Williams was formerly superintendent of the forge 
division of the Packard Motor Car Co 
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was still at 


me to in- 


crank 


was cured. 
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The Chain Belt Co., Milwaukee, Wis., has made 
several changes among its officials. C. I. Mes- 
singer has taken the position of first vice-presi- 
dent and W. J. Ballentine has been promoted from 
superintendent to second vice-president and works 
manager. 

Charles M. Hammond, president 
mond Steel and Forging Co., 
sold his interests in the above concern and will 
become president of the Cayuga Tool Steel Co., 
Auburn, N. Y. The new concern will specialize on 
tool and alloyed steels. 


of the Ham- 
Syracuse, N, Y., has 


D, M. Kagay has accepted a position «'th S. F. 
Bowser & Co., Inc., as manager of the p lication 
department Mr. Kagay leaves the Richards- 


Wilcox Manufacturing Co , where he has held the 
position of advertising manager and editor of the 
two house organs published by that firm. 





Business Items 











The Domestic Machinery Works, 


Wissinoming, 
Philadelphia, Penn., 


has recently incorporated its 
business under the name of the Richter Machine 
Co. Wolfgang Richter is president, and F. V. 
McMullin, of the Pennsylvania Forge Co, is sec- 
retary and treasurer. 

The Pierce Machine Tool Co., of Chicago, manu- 
facturer of screw machines, turret lathes, boring 
bars, ete., has just increased its capital stock from 
$25,000 to $50,000. W. B. Pierce is president, C. 
J. Bansbach vice-president, F. M. Pierce secretary 
and J. S. Campbell treasurer 

The Marshall & Huschart Machinery Co., Chi- 
cago, on Jan 3 elected the following officers: H. 
W. Jones, president; George C. Edwards, vice- 
president; William H. Reid, treasurer; Frank 
Seese, secretary; J. R. Porter, general manager. 
All have been with the company many years and 
now assume the active control of affairs. Mr. 
Marshall, the founder of the company, has re- 
signed as president, but has retained a financial 
interest and will act in an advisory capacity. 
There will be no change in the general policy of 
the company. 





Trade Catalogs 











Screw-Machine Products. 
ing Machine Co 
Mass. Circular. 

Fairbanks Power Hammers. 
Co., 141 Milk St., Boston, Mass. 
3% x6 in.; illustrated. 

Creating an Industry—Doehler Die Casting Co., 
Brooklyn, N. Y. This is an interesting book on 
the development of the making of die castings. 
Pp. 54; 6x9 in.; illustrated 


The Brown Bag Fill- 
(screw department), Fitchburg, 


United Hammer 
Catalog; pp. 16; 
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TYPE 


his feet made fast to the floor. 
of the crank revolution the man would be pushing down 
with his feet as much as he was lifting with his hands, 
while on the down half he would be lifting as much 
from his feet as he was bearing down with his hands. 

I slipped the strap off pin D, and the whole trouble 
The motor was in no way “out-of-balance,” 
but the power transmission was.—R. M. Orr in Power. 
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pins and gave a drag crank effect to the coupling, which 
caused the trouble while under power. 

This effect is easily understood by imagining a man in 
che motor turning the shaft by means of a 





COUPLING 


OF USED 


On the up half 


Engine Lathes, Summit Machine Works, 54 
Hermon St, Worcester, Mass. Circular illustrat- 
ing and describing 10-in. screw-cutting engine 
lathe and 10-20-in. gap lathe. 

A Chain of Evidence. Morse Chain Co., Ithaca, 
N. Y. Publication No. 15, devoted to small power 
drives; pp. 20; 6x9 in.: illustrated. 

Portable Electric Drills, Grinders, Ete. The Van 
Dorn Electric Tool Co, Cleveland, Ohio. Cat- 
alog; pp. 52; 4x8% in.; illustrated. 

Grinding Wheels Hampden Corundum Wheel 
Co., Brightwood, Springfield, Mass. Catalog; pp. 
112; 6x9 in. ; illustrated. This describes different 
types of wheels and contains tables and other 
useful data. 

Hydraulic Presses and Pumps. 
Press Manufacturing Co., Mount Gilead, Ohio. 
Export Catalog No. 70; pp. 84; 8x10 in. This 
describes and illustrates a line of hydraulic ma- 
chinery adapted to foreign distribution. 


The Hydraulic 





Forthcoming Meetings 











Engineers. 
Rice, 


American Society of Mechanical 
Monthly meeting, first Tuesday. Calvin W. 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I. 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 

Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 


land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Buildfng, 
Cleveland, Ohio 

Western Society of Engineers, Chicago, Il 


Regular meetinz, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, IM. 
Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 
Technical League of America Regular meet- 
ing, second Friday of each month. Oscar S. Teale, 
secretary, 35 Broadway, New York City 
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Axle Work in a Railroad Shop 


By 





SY NOPSIS—In railroad shop practice axle work 
forms an important feature. In this article com- 
plete details of apparatus designed. to eliminate all 
laborious handling of axles are given. The appa- 
ratus is of simple form, consisting of a four- 
wheeled steel truck carrying above its platform a 
pair of arc-shaped cradles. The cradles are tilt- 
able in either direction for the purpose of discharg- 
ing the axle either to the right-hand or left-hand 
side of the carrer. For handling the axles in and 
out of the lathe a convenient form of sling, trolley 


and jib is shown. 





In a recent article in these columns illustrating the 
work of the wheel shop of the Minneapolis, Saint Paul 
& Sault Sainte Marie Railway Co. at Shoreham, Minne- 








FIG. 1. AXLE CARRIER IN 


apolis, Minn., reference was made to a special carrier 
for receiving axles from the dismounting press and trans- 
porting them to the storage piles on the platform outside 
the shop. 
the right-hand end of the dismounting press, and_ its 
general features of construction and operation will be 
Figs. 1, 3 herewith. 


This carrier operates on a track located at 


understood from 2 and 


DeTraIts OF AXLE CARRIER 
Referring to Fig. 1, the carrier is shown at the inner 
end of its track with an axle in place ready to be run 
cut through the opening in the shop wall and dropped 
on one of the axle piles on the storage platform outside. 


FRANK A. STANLEY 


The axles on this platform are classified and piled up 
according to size and condition. Before each axle is run 
out on the carrier, it is inspected and marked to indicat 
the respective point at which it is to be dumped from 
its cradle. 

In the process of dismounting wheels from their axles 
a good many of the latter are simply swung around on 
the jib crane over the press and deposited behind the 
axle lathes, for refitting at once for service. A 
many more, however, are passed immediately out of the 


shop and onto the storage piles referred to. 

The carrier itself consists of a four-wheeled steel truck 
carrying above its platform a pair of arc-shaped cradles, 
which normally are in the position shown in Fig. 1 for 
Underneath the platform there is a 
set of wedge-shaped members that are adapted to slide 
longitudinally to tilt the cradles in either direction for 


holding the axle. 
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RAILROAD WHEEL SHOP 


the purpose of discharging the axle either to the right 
hand or the left-hand side of the carrier. 
shaped controlling device, when in the position indicated 
in Fig. 1, holds both cradle members in a horizontal posi- 
tion so that the axle rests securely in place until the 
cradles are automatically tilted after the carrier has been 
run out along its track to a predetermined point for 


This wedge 


the discharging of the axle. 

The truck, or carrier, is drawn along its track bv a 
wire cable passing over drums beneath the ends of the 
track. The operation of the driving drum, and hence 
of the carrier itself, is effected by a long-stroke cylinder 
and piston with suitable gear and cable connections for 
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giving the desired length of travel and the requisite rate 
of speed for the carrier. 

Between the tracks upon which the carrier operates 
there extends the full length a controlling shaft operated 
by the crank handle shown at the front of the vertical 
disk mounted at the inner end of the track. This con- 
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Fig. 2 shows the carrier and an axle run well out on 
the track and immediately over the pile of axles upon 
which the axle on the carrier is to be dropped. Fig. 3 
represents the carrier at the instant following the tilting 
of the cradle and the dumping of the axle. The operator 
now moves the valve lever at the inner end of the track, 
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AXLE CARRIER ON ITS TRACK OVER A 
PILE OF AXLES 


FIG, 2. 
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FIG. 4. AXLE-TURNING EQUIPMENT 

troller shaft carries a series of dogs or stop collars, one 
of which is located immediately above each pile of axles 
or each station on the storage platform. Each of these 
controller dogs carries a projecting lug, which when the 
controlling shaft is turned to a certain position, is adapted 
to engage the wedge mechanism under the platform of 
the carrier truck and tilt the cradles to dump the axle at 
that point. When the operator of the dismounting press 
drops an axle upon the carrier, he sets the controlling 
crank handle to the proper notch on the disk referred to 
and pulls the valve lever. The carrier is drawn out past 
a swinging balance door over the opening in the shop 
wall and passes along the track until it reaches one of 
the stop dogs, which has been set into operative position 
by the turning of the crank handle. 


AXLE-CARRIER CRADLE TILTED AND AXLE 


DISCHARGED 


FIG. 3. 





FIG. 5. WHEEL-ASSEMBLING AND MOUNTING PRESS 
and the carriage runs back into the shop. There, at 
the end of its return travel, the cradle mechanism comes 
in contact with a fixed dog that draws the wedges into 
position to throw both cradle holders into horizontal place 
for receiving the next axle. 

As will be noticed, this apparatus eliminates entirely 
all laborious handling of axles and accomplishes its re- 
sults with little loss of time or effort upon the part of 
the machine operator. 

The axle-turning lathes stand near the dismounting 
press. One of these lathes, with work piled up at its 
rear, is shown in Fig. 4. This view illustrates the con- 
venient sling, trolley and jib for handling axles in and 
out of the lathe. It also shows the supporting rest be- 
neath for facilitating the handling of the work and brings 
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out clearly the method of dogging and driving the axle 
in the machine. The dog, it will be observed, is in ring 
form and is attached to the body of the axle to clear the 
journal. The two-point driver is made with correspond- 
ingly long projections to extend past the journal and con- 
‘act with the lugs on the dog. 
tools in the shop, is driven by an independent motor. 

As rapidly as the axles have been inspected and turned, 
when required, they are classified by diameter and placed 
on the floor conveniently for the wheel borer. After the 
litting of the wheels has been accomplished, the axles and 
wheels are assembled in the mounting press, Fig. 5. This 
press is located at the far end of the shop from the dis- 
mounting press. Like the latter, it has a cross-track for 
receiving the mounted units so that they may be rolled 
out of the shop through the horizontally swinging door 
that keeps the passageway closed except at the moment 
when wheels are rolling through. 

The assembling and mounting press consists really of 
two distinct machines, the assembling section being air 
operated through mechanism controlled by the valves 
seen in the foreground of Fig. 5. Here two wheels will 
he noticed, one at either side, ready for the insertion of 
the axle, which is shown suspended from the pneumatic 
hoist. The two wheels are shown held in upright posi- 
tion by spring clamps. The wheel at the left is secured 
against a fixed head, while the one at the right is clamped 
to a head that travels longitudinally under the action of 
an air cylinder controlled by the fourway cock attached 
to the stand halfway between the wheels, where the oper- 
ator may readily guide the axle and attend to the opera- 
tion of the machine. 

Both heads on this assembling press consist of %4-in. 
steel plate placed in upright position and mounted on a 
pair of 5-in. I-beams. This press starts the wheels true 
on their bearings on the axle and proves a most conven- 
ient and effective piece of apparatus for assembling pre- 
paratory to the forcing of the wheels into position. 

The hydraulic mounting press, seen at the rear in Fig. 
5, is located at a sufficient distance from the assembling 
apparatus to permit five pairs of wheels to stand in the 
The mounting press is fitted with 
The ram head car- 


intervening space. 
special jaws on the outboard housing. 
ries a distance piece of C-section, open along one side, so 
that after the wheels have been rolled into the press and 
properly mounted upon the axles, the open block may be 
rotated on its seat on the press ram and the wheels and 
axles rolled freely out of the press, ready to be run out 
of the shop. The removal of the work from the press is 
further facilitated by a pneumatic plunger in the out- 
hoard housing, which forces the wheels and axle bodily 
into definite line with the track. This air plunger also 
makes it easy to admit a filler block to lift the near wheel 


off the housing when it is necessary to force the other 
wheel a little farther onto the axle. 
For removing and replacing the tires of wheels there 


is a Mahr fuel-oil heater that enables one man, with the 
aid of a jib crane, to handle all this work. The hori- 
zontal heater is lined with firebrick in a cast-iron body, 
and one lever controls the operation of all covers. Fol- 
lowing the heating of one tire, the apparatus is auto- 
matically lighted from the heat of the bricks. As the 


tire expands from the heating action of the flame. the 
wheel falls through to a truck below, which is then pulled 
out and later returned empty for the next wheel. 


While 





This lathe, like all other 
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a new tire is heated and placed on the wheel, anothe1 


wheel is being made ready for heating, so that the process 
is practically continuous. The operation of completing 
the wheel requires about 6 min. only. 

In a day of 9 hr. an average of 125 tires, say 40 in., 
can be removed, and fully half that number of new tires 
can be heated in the one machine. 


Grinding Cylindrical Bars 


By Grorce C. LAWRENCE 


Having some small straight cylindrical pieces, similar 
to that in the illustration, to be 
curred to me that it might be possible to drive them by 
friction, so that the grinding wheel could make a full 


shown ground, it oc- 


traverse, overlapping the proper distance at the end of 
its stroke without interference from a dog. 

A ring of emery cloth or paper A was cut to fit and 
glued to the member B, which is fitted with a brass bush- 
ing, bored a sliding fit on the dead center C. The spring 
fits into recesses turned in B and in the pulley Z, keep 
ing it clear of the center. 

As arranged, this device is practicable only for light 


0.0005 in. I have, however, taken 


cuts—in this case, 
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THE WAY THE WORK IS DRIVEN 


Over that, the wheel 
With a similar spring 
the tail end, 
have had 


off as much as 0.001 in. with it. 
is apt to stop the revolving work. 
and a ball thrust at 


taken, but as yet I 


and. friction heavier 


euts could be no occasion 


to try this. 


Watch Industry 

which the United States Census 
Bureau has separately listed 
establishments have witnessed a centralization of the in- 


American 
The 45 years during 
American watch-making 
dustry and a fivefold expansion in the value of the out- 
put. In 1869 there were in the United States 37 estab- 
lishments making watches, watch parts and watch move- 
ments, employing 1816 wage earners, or an average work- 
1914 there were but 15 
such establishments, yet they employed 12,390 wage earn- 
In 1869 the 
37 establishments for which returns were made used ma- 
terials that cost $412,783, and their combined output was 
valued at $2,819,080; in 1914 the 15 factories used ma 
terials that cost $2,670,000 and wrought these into 
watches, parts and movements worth $14,275,000. 


ing staff of less than 50. In 


ers, or an average per establishment of 825. 
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From a Small-Shop Notebook 


By Joun H. Van DEVENTER 
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Recent British Hardness Tests of 
Engineering Materials 
By I. W. Cuvuss 


con- 
the 
has 


the few 


attention 


In Great Britain during vears a 


measure of 


past 


siderable has been paid to 


materials, attention which 
that the 
that 


the various workshop and 


hardness of engineering 
the 
he dropped, for if 


suggestion term might almost 


resulted in 


seems clear hardness is not a 


definite property and_ that 


results, hecause 


As the outcome 


laboratorv tests cannot give accordant 
they do not measure the same property. 
of a ' firm that 
difficulty in fixing a standard of hardness 


work at high 


statement by a Scottish thev had “found 


for instance, 
where shafts or 


in bearings pins speeds 


under heavy loads,” a committee of the Institution of 
Mechanical 
after some consideration, resulted in the employment of 
of the Saniter method of determining 


rolling abrasion. 


Engineers instituted a series of tests which, 


a modified form 
wear by The results have recently been 
made known. 

The 


rotated at high speed: 


material under test is secured in a chuck and 


surrounding it is a hardened-steel 


ring having a dead weight attached. For sliding 


abrasion, by means of a floating coupling the ring 1s 


caused to rotate, both ring and specimen revolving at 


the same number of revolutions per minute, with conse 
quently a slip between the two depending on the difference 
The 
Both the Brinell and scleroscope readings for the worn 
The test 
one of cOoTmMpression, complicated 
the 


in diameters. wear due to abrasion is measured. 


and unworn surfaces are also noted. Brinell 


is of course mainly 
perhaps by other actions. Similarly, scleroscope 
reading shows the resiliency of the material, or specimen, 
under certain conditions. Sliding abrasion is clearly a 


Why 
the three methods of testing should be expected to give 


matter dependent on the cohesion of the material. 


results in agreement is perhaps not altogether clear. 
This, of course, does not necessarilv criticize the use of 
the instruments named for purely practical workshop 
purposes. 

The committee found no connection whatever between 
its own sliding-abrasion method of testing hardness and 
the Brinell method, although as regards ordinary carbon 
high Brinell number agrees 


steels, with some exceptions, a 
with a high sliding-abrasion resistance. In the case of 
the special steels this cannot be stated, and generally the 
committee concludes that “the Brinell hardness numbers 
of a miscellaneous selection of steels are not a safe guide 
in predicting their relative resistance to wear,” a result 
which, they add, agrees generally with that of Robin, 
Nusbaumer and Saniter. In a measure, too, this must 
also apply to scleroscope results. 
a Brinell 


The idea has been that 


number is about six times the scleroscope 


number. A curve was therefore drawn endeavoring to 
The ratio, 
“appears to increase 
soft material to about 8 
the Brinell scale.” 

In the recent English experiments the test piece was 


connect the Brinell and scleroscope numbers. 
even as stated by the committee, 
for very 
TOO on 


gradually from 5.5 
for materials of over 
1 in. in diameter, the ring had a bearing face on it 4 
in. wide, the slip was 14 in. per revolution of the speci- 


2991) 


“~~ 


men, and the speed of rotation was 
being 410 Ib. 


r.p.m., the load 
The materials tested included manganese 
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and 


steel as forged, as quenched in water at 950 deg. C. 
us toughened, also various carbon steels as rolled and 
oil tempered, the carbon being mostly from 0.5 to 0.7 
per cent., and also two mild steels. Further investigation 
is promised. 

Dr. J. O. Arnold, of Sheffield, long since concluded 
that both Brinell and s leroscope tests were valueless as 
tests for cutting tools—that is, for “estimating the vary- 
ing thermal stabilities of the hardenites which mainly 
determine lathe efficiencv’—though the might be 
valuable means for rapidly determining approximately 
{| 


tests 


1e elasticity of structural steels. 

As to rolling abrasion, of which a few tests were made, 
hardened tested the 
was “roughly proportional to the ball hardness number” ; 


for such steels as were resistance 


but the comparison is not safe, says the committee, “as 
cases frequently occur in which a considerable departure 


is found from this approximate relation.” The rolling 


method is obviously suited for determining rai! resist- 
ance, but in the rolling the surfaces are hardened; 


therefore, in the sliding-abrasion experiments an air blast 
was directed on the specimen, both to prevent the rerolling 
into the surface of abraded particles and also to keep the 
temperature constant. 

Exactly what is meant by hardness does not appear yet 
settled. 
magnetized. 
have been built, but the results do not appear to have 
been sufficiently important to justify much publicity in 
regard to them. 


to be The softer the iron the more easily it is 


Testing machines, based on this principle, 


“os 
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Making Drawings for the Pattern Shop 


By L. F. NeEMINGER 


detail drawings are dimen- 
sioned only in places where parts are to be machined. 


Casting sizes are omitted, so as not to confuse the men in 


In some drawing rooms 


the shop in their work with these drawings. 

To furnish the pattern shop with a suitable drawing 
giving all pattern dimensions usually requires the mak- 
ing of a complete separate drawing. A convenient and 
ime-saving method to produce a pattern drawing is to 
take the detail drawing and pin down a piece of tracing 
cloth over it. Trace on all the dimensions necessary for 
the pattern shop. It is not necessary to trace the out- 
already the detail 
drawing. Carefully mark the two tracings with a cross, 
so that when pattern blueprints are to be made the two 
tracings can be pinned _ together, from the 


lines or other dimensions viven on 


locating 
crosses on each tracing, 


& 


Industrial Workers in Japan 
The law which is to be put in force in a few months’ 
time in Japan, with a view to protecting the working 
class, has caused the Board of Industry to investigate the 
total number of men and women employed in industry 
at the present time. The following gives the official 
figures : 


In In 
Works with Works Without 
Prime Mover Prime Mover 


Number of works , 14,578 17,139 
Number of men employed 274,030 109,927 
Number of women employed 469,013 95,291 
Total number 733,043 205,222 
Total per works, average... 51 12.1 
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The Anti-Metric Case 


By F. A. Hatsry* 





SYNOPSIS—The anti-metric party is composed 
chiefly of manufacturers. The pro-metric forces 
are made up principally of scientists and pseudo- 
scientists. The anti-metric case is founded on 
the necessities of measuring things to make them 
to required sizes. 





Why is the interested public divided into two hostile 
camps, and why are the pro-metric forces made up chiefly 
of scientific men and the anti-metric forces chiefly of 
manufacturers? It is because of the fundamental dif- 
ference in the use of weight and measure by the two 
parties. This use by the scientific man lies in deter- 
mining the magnitude of things—in measuring things as 
they are—while the use by manufacturers lies in making 
things to required sizes. In the scientific use we have 
the thing of which we find the measure; in the indus- 
trial use we have the measure to which we make the 
thing, and between those who measure existing things 
and those who make new things to predetermined measure 
is the line of cleavage. 

When measuring things, the dimension is the thing 
required—the unknown; but when making things, the 
dimension is the thing given—the known. These two 
uses of weight and measure are as opposite as multi- 
plication and division, involution and evolution, differen- 
tiation and integration, analysis and synthesis. As soon 
expect the multiplication table to solve all problems in 
division, a table of squares to be also a complete table 
of square roots, as expect the scientific or analytical use 
of weight and measure to suffice for an understanding 
of the constructor’s or synthetic use or to equip the user 
of the former for an understanding of the latter. 

When making things, the dimension is decided upon 
beforehand and is thus a matter of deliberate choice. 
When measuring things, there is no choice—we must be 
prepared to find and to measure any possible dimension ; 
but when making things, the power of choice enables us 
to eliminate undesirable and confine ourselves to desir- 


lies between the nearest eighth or the nearest tenth. The 
metric constructor the nearest tenth, because he 
must; but all others having free choice have, from the 
beginning of time, chosen the divisions obtained by suc- 
They have done this because such sizes 


uses 


cessive halving. 
are better for their purpose and in spite of the fact that 
they are badly expressed in decimal arithmetic." 

A perfect illustration of all this is found in the prac- 
tice of the civil engineer, who on his tapes and leveling 
staffs divides his foot decimally for purposes of measure- 
ment and calculation, but never for purposes of construc- 


tion. So far from this practice being an illustration of 
the advantage of decimal divisions, as has often been 
claimed, it is an illustration of their limitations and 


of the result of free choice of what is best in construction 

An explanation of the superiority of binary sizes for 
constructive purposes and of the reasons for their uni- 
versal choice would alone make material for an article, 
and I do not feel justified in asking for the necessary 
space—the more so because the scientific man, having no 
such choice to make and perhaps learning of it now for 
the first time, has no knowledge of the requirements and 
is not a competent judge of the argument. He should, 
however, recognize that, if there is anything in natural 
selection, decimal sizes have no case. 

Here I may properly mention our system of coinage. 
For purposes of calculation (bookkeeping, interest and 
discount, ete.) our currency is truly decimal, but how 
do we divide the dollar for purposes of coinage ? Thus: 

5 cents make 1 nickel 

2 nickels make 1 dime 

2% dimes make 1 quarter 

2 quarters make 1 half-dollar 
2 half-dollars make 1 dollar 

The decimal character of this table is not conspicuous. 
On the contrary, every denomination that can be divided 
by 2 without a remainder is so divided. Does the reader 
need any further illustration of the fact that decimal 
division is not of universal application ? 

Fig. 1 shows an English and a metric scale in contact. 
The lines upon the English scale give the dimensions to 
which things have always been made in English-speaking 




















able dimensions, and of the indefinite number - , silicates 
of possible sizes we use surprisingly few. Thus. | | 4 erie: SP e SOE ee ee 
between 1 in. and 2 in. we have but eight diam- at rir i} Pitot 
eters of standard screw threads, while of shaft- { > 5 } é 6 y & 4 0 
ing we have but four and of pipe but three. The FIG. 1. THE MEANING OF THE INDUSTRIAL CHANGE 


selection of the few sizes that shall, from the 
many that might, be used is a basic feature of all manu- 
facturing. ; 

It is because the scientific man must be prepared to 
measure all possible dimensions that he prefers decimal 
divisions. It is not that they give physical dimensions 
better than others, but that they are expressed in the 
same terms as decimal arithmetic, in which his calcula- 
tions are made and which his measurements enter at 
the beginning as primary data. The constructor’s sizes, 
on the contrary, do not enter his calculations at the be- 
ginning as data, but come at the end as results. In any 
event the constructor must use the commercial size near- 
est the result of his calculations. Broadly, the choice 


*Editor emeritus, “American Machinist.” 


countries, and reduced to its lowest terms, the proposi- 
tion before us is that these sizes shall be abandoned and 
those shown on the metric scale be substituted for them. 

Now, please note: In the scientific use of weight and 
measure the only physical change involved in a change 
of systems is a change in measuring instruments, while 
in the industrial use there is also involved a change in 
the thing measured—which is to say, a change in every- 
thing made by human hands. The reader should see at 
once that here is a change of staggering magnitude and 
one on which laboratory use of weight and measure throws 
no light. Instead of denouncing as ignorant and prej- 
udiced those who, knowing its meaning, are appalled 





'This is the fault of the arithmetic, not of the sizes. 
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at this vast change, the laboratory man should see that 
he is the one who does not know, and he should give 
pause to his enthusiasm for forcing this thing on those 
who do know and who must pay the bills. 


Tue MEANING OF THE INDUSTRIAL CHANGE 


How serious is this change? Consider the couplings of 
railway air-brake hose. These couplings have been stand- 
ardized by the Westinghouse Air Brake Co. and by rea- 
son of this and of standardized draft couplers, railroad 
cars of all American lines go from railroad to railroad, 
from the Atlantic to the Pacific, from the Great Lakes 
to the Gulf, because they interchange as a matter of 
The attempt to change these couplings would 
Moreover, the new 


course. 
lead to confusion worse confounded. 
couplings doing their work no better than the old, the 
change would accomplish no useful purpose and hence 
will not be made. It is not a matter of willingness to 
change nor of getting people to learn and to think in 
the new units. It is not a matter of the life or the re- 
“cost of dies, 
The obstacle 


to the change is physical and insurmountable and lies in 


pair of individual couplings nor of the 
patterns, gages, jigs, ete.” (Dr. Collins). 


the simple necessity for continuity between old and new 
Every standard of this kind has a value that 
is incalculable and that relation to the cost of 
the thing itself nor of the “dies, patterns, gages, jigs, 
ete.,” with which it is made, just as the value of the 
coupling standard is measured by the saving in trans- 


couplings. 
has no 


shipment due to the interchange of cars and not by the 
‘ost of the couplings nor of the tools used in their pro- 
luction. Destroy these coupling standards and one can 


scarcely picture the increased cost and confusion of 
cransportation. 

{t is in these standards that 
We have no end of them, and because of them our manu 
The the world 


The example selected 


we, as a nation, lead. 


facturing industries are great. rest of 
has scarcely learned their value. 
is not chosen because the difficulty of the change here is 


bec ause 


it is so plain as to 
It is the direct 


used, a 


greater than elsewhere, but 
be obvious after the slightest reflection. 
outgrowth of the selection of sizes that shall be 
selection that has no place in the scientific uses of weight 
and measure, of the importance of which the scientific 
man has no knowledge and on which he, by that = ->p- 
fact, has no right to express an opinion. The | 
overwhelming difficulties of these changes, grow- 
ing out of the simple necessity for continuity 
of sizes between old and new constructions, pervade every 
application of measures of length in the constructive arts, 
take the subject from the realm of choice and make the 
change impossible. 
Tus Merric-EQuIvVALENT SUBTERFUGE 

Until recent years the metric party have ignored this 
difficulty. Repeated insistence upon it as the prime rea- 
son for the objections of manufacturers to the change 
has now compelled the metricites to take notice of it; 
and they suggest, as a means of getting around it, the 
continued use of existing sizes expressed in millimeters 
and fractions thereof—a suggestion that is too amateur- 
ish to merit discussion, were it not offered seriously and 
repeatedly. 

In this they show again an abysmal ignorance of the 
difference between measuring things and making things 





FIG. 2. METRIC SCALE FOR LAYING OFF ENGLISH DIMENSIONS 
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to measure. Referring again to Fig. 1, the base units of 
the two scales heing incommensurate, the two sets of 
lines seem fairly to play a game of hide and seek in their 
efforts to elude one another. Since they do not agzee, 
it follows that, if the sizes shown by the lines of one scale 
are to be expressed in units of the other, draftsmen and 
mechanics will be required to use a set of sizes that are 
not given by the lines on the scales from which they are 
taken. ‘That is to say, instead of taking from the scales 
the sizes shown by their lines, intermediate sizes are to 
be taken by estimation. Worse yet, the set of sizes that, 
as expressed on English seales, fairly memorizes itself, 
becomes, when expressed in metric units, a series of such 
character that the memorizing of it is impossible, and 
yet this must be done if this scheme is carried out. 

The impossibility of memorizing this series of equiva- 
lents will be apparent from a glance at the following 


table: 
METRIC EQUIVALENTS OF ENGLISH SIZES 

In Mm In Mm 
1 25.4 2 50.8 
1% 38.57 2% 53.97 
1% 31.75 2% 57.15 
1% 34.92 2% 60.32 
1% 38.10 2% 63.5 
1 5% 41.27 25% 66.67 
1% 44.45 2% 69.85 
1% 47.62 2% 73.02 

3 76.2 


The combinations of figures do not repeat themselves, 
each added inch adding a new set of combinations, which 
is to say that the table has no end. One might as well 
attempt to memorize a table of logarithms. The metric 
party will tell us that this table is to be used “during 
the transition period only”; but the transition period ‘s 
not yet past in France, and it will not be past in the 
United States until all existing mechanical standards are 
abandoned. 

Is it reasonable to suppose that eight threads per inch 
will ever be translated into eight threads per 25.4 mm., 
or that six diametral pitch will be thought of as meaning 
six teeth per 25.4 Will 6-in. shafting 
ever be thought of as 152.4-mm. shafting or 12-in. I- 
beams and pipe as 304.8-mm. beams and pipe? 

Let the reader turn to the metric scale of Fig. 2 
by it attempt to lay down, as a draftsman would have 


mm. diameter? 


and 


to do, a 134 and jl, in. or any 


‘ik thle at te 


¢ 3 4 5 6 7 8 is 


few such sizes as 7%, 





others that he may select. Explanation is unnecessary. 
If the reader will but try it, the simple childishness of 
the scheme will be apparent. And yet it is to this 
pitiful thing that the, metric case has been reduced. The 
preservation of mechanical standards is admitted to be 
a necessity. If they are to be continued and the metric 
system is to be used in connection with them, this plan 
must be made to work, and made to work it cannot be. 

Cannot the metric party see that, if the plan were work- 
able, it would have been adopted years ago in metric 
countries? Such countries would not, as they all in 
fact do, measure screw threads, pipe and lumber in inches, 
were it possible thus to express the sizes of one system 
in the units of another. 


"The object of the plan is to retire the inch from men’s 
thoughts as well as from the drafting board The use of a 
table of equivalents is therefore inadmissible. 
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Standardized things will not, because they cannot, be 
changed, and the effect of the adoption of the system 
here will thus be, as it has been elsewhere, a partial 
change. When confronted with this, the metric party 
answer that a partial change will bring a partial benefit. 
On the contrary, a partial change will bring a state of 
confusion, complexity and disorder compared with which 
the worst picture drawn by metric writers of our present 
conditions fades into insignificance. Such partial change 
will involve the constant, daily use of the incommen- 
surate ratios between English and metric units, which 
are far worse than the worst of our present ratios. 

The ratios between English units are seldom used in 
reduction, because different units are used for different 
purposes, as I have explained in the preceding article, 
but the inch and millimeter, the pound and kilogram, 
the quart and liter are used for the same purposes, and 
conversions between them would be a constant necessity. 
In other words, the system would make calculations more, 
instead of less, complex; and at the very point where 
it is urged in order to make matters better than now, 
it would in fact make them worse. We now have the 
ratio, 

3 feet make 1 yard, 
which is held up as an example of all that is bad and as 
the cause of complexity of calculations; but how about the 
ratio, 
3.28083 feet make 1 meter, 

which a partial change will force us all to use? As 
matters now stand, conversions between English and met- 
tric units are far more burdensome than conversions be- 
tween English units, and conditions today are but a 
warning shadow of what the metric program would bring. 

Consult the pages upon pages of English-metric and 
metric-English equivalents with which all engineers’ ref- 
What are they? Simply an 
added and incommensurate set of ratios which no one can 


erence books are burdened. 


memorize, forced into use by the conjoint use of the two 
systems and differing in no way, except badness, from 
the ratios between English units which the metric party 
are so fond of deriding. What shall be said of the logic 
that holds the English ratios up to scorn and ridicule 
and then accepts these infinitely worse and far more 
numerous ratios as a step in the path of progress? Words 
fail. The burden of the tables is measured not by their 
extent, but by the amount of their use, and every added 
injection of the metric system into our commercial and 
industrial life adds to their use and to their burden. 

The metric party will answer of course that, when the 
metric system is universal, the tables will no longer be 
needed, this like all other arguments for the system rest- 
ing on the tacit assumption that the old units are to 
disappear. Our case is based upon the fact that they 
have not disappeared elsewhere and cannot disappear in 
this country; and note right here that, if the old units 
are to persist, not only this, but every other, argument 
for the system inverts itself and becomes an argument 
against it. Instead of uniformity we will have diversity 
of units; instead of fewer and simpler, more and more 
complex ratios; instead of simpler, more complex calcu- 
lations and so on to the end. 

Does the reader consider this picture overdrawn? Then 
let him read the following description of the manner 
in which a German manufacturer determines the cost 
of a simple piece of cotton tape as wide as one’s finger: 
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The reed is gaged by the number of dents per French lings 
The yarn counts in both warp and filling English, 
on the 840-yd. standard. The picks of filling are given as so 
many per French inch. The weight of the warp yarn 
culated in metric grams from the English counts and extended 
at a price in marks per English pound. The length of filling 
yarn is calculated per 100 m. of cloth from the 
French inch and the width in French lines. The 
the filling in grams is then calculated from the English 
count and the length in This weight in 
then extended at a price in marks per English pound. 


are based 


is cal 


picks 
weight of 


per 


yarn 
meters. grams is 

Or the following showing how the values of a lead ore 
carrying also gold and silver are determined in Mexican 
smelters? : 

When the ore contains 5 
paid for at le. U. S. currency per 
lead is quoted in London at £13 sterling 


lead, it is 
when soft Spanish 
ton of 2,240 Ib 


cent. or more of 


pound 


per 


per 


For each advance of 1s. 3d. in the London quotation le. U. S 
currency per 100 lb. for lead contents will be added or de- 
ducted. The ore, however, is weighed and deliveries made in 


kilos, and are reported for metric tons of 1,000 kilos 
The silver is paid for at 90% per cent. of the New York quota- 
tion, which is in U. S. The gold, 
however, is paid for at per gram 
Freight and treatment charges currency 
per ton of 2,000 lb. avoirdupois. 


assays 


currency, per 
$0.6269 U. S 


troy ounce 


currency 
are $24.50 Mexican 


We see here the metric system in the second—and 
if history furnishes any guide, the permanent 
of its adoption. 
the difficult ones have not been; and the resulting 
ture of old and new units leads to this welter of confusion. 


stage 
The easy changes have been made, but 
mix- 


Should we ever reach that stage, we shall have with us 
those who have made the easy changes, and they will 
it all is 
are easy, as easy as the traditional first downward step 
from the path of rectitude. We shall have the 
metric party, emboldened and strengthened by their in- 
itial success, charging these conditions to the English 


assure us how easy for some of these changes 


also 


system for not getting out of the way instead of to the 
metric intruder that caused them and pointing out its 
will-o’-the-wisp to urge us deeper and deeper into the 
mire. 
with the metric units once anchored in 
the same necessity for continuity that keeps the English 
will also keep the metric units there. 
return. 


And once in that mire, we shall stay there; for 
our industries, 


The metrie bourn 


is one from which no nation can 
Tue Error ty THE METER AND Its CONSEQUENCES 


It is well known and universally acknowledged that the 
attempt to derive the meter from a measurement of an 
are of a meridian of the earth’s surface was a failure. The 
actual base meter is the distance between two lines ruled 
on a standard bar, of which all other meters are, directly 
or indirectly, copies. With the error of the survey proven, 
It then 
became an arbitrary unit like the yard and in neither 
kind nor degree better than the yard, while the effect of 
its continuance the introduction of another base 
unit, of which the world already had too many. The 
discovery of the error was made before the adoption of 
the meter had made much progress and when it could 
easily have been changed; and in view of the established 
position of the yard, the surveyed value should have been 
abandoned as the result of a well-meant but abortive at- 
tempt to establish a natural unit. 

After the error had been discovered and the significance 
of the surveyed value destroyed, Sir Joseph Whitworth, 


the meter had no longer an excuse for existence. 


was 


*These are but samples. An entire number of this Journal 
could be filled with illustrations of this kind. Mexico has peen 
repeatedly held up as a shining example of the quickness with 
which the change can be made. 
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realizing the of incommensurate ratios, 
urged that the length of the meter be changed to 40 in. 
(an increase of about 5% in.). 

This small change would have made the decimeter ex- 
actly equal to 4 in. and 25 mm. exactly equal to 1 in., 
the incommensurate ratios disappearing. The 
tion fell upon deaf ears. The system had already assumed 
its present character as a sort of religion. The meter 
had taken a sacrosanct character, and a change in 
its value was looked upon as sacrilege. For better 
reason than this—the simple worship of a fetish—the 
most sane and useful suggestion ever made in connection 


consequences 


sugges- 


on 
ho 


with the system, and one from the man of all men best 
abe to speak with authority and best deserving a hearing, 
came to nothing. The incommensurate ratios were fast- 
ened upon the world, and the irony of it is that this 
One might 


here paraphrase the saying of Madame Roland regarding 


was done in the name of simplified ratios. 


the crimes committed in the name of liberty. 

The most ardent advocate of the system, as a system, 
if he be not purblind, cannot fail to see that the intro- 
duction of a new incommensurate base unit, having in 
itself no element of superiority, had no justification and 
was certain to lead to confusion and complexity instead 


i 


Foundry at Rheims 
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of to clarity and simplicity. And those who did it have 
their reward, for they but added another obstacle to the 
adoption of their system. 

To sum the matter up: When we consult history 
instead of imagination, facts instead of hopes, we find 
that a change in weights and measures, so far from being 
in human affairs an easy matter is, next to language it- 
self, about the most difficult. Instead of its having been 
completed by most of the nations of the earth, it has 
been completed by none and effectively begun by but few. 
The supposed advantages of the system are predicated 
upon its complete adoption and are a hundred-fold nega- 
tived by its inevitable partial adoption. 

Finally, we who know the industrial use of weight 
and measure know that while “nothing is so easy as to 
introduce a new unit of measure, nothing is so difficult 
as to get rid of an old one” and that the adoption of 
the system means nothing more than the superposition of 
the new upon the old, with a complete reversal of every 
metric claim. So far from-leading to a haven of rest, 
the metric path leads instead straight to the Slough of 
Despond. 

This is why we fight; this is why we win; and this is 
why we will always win. 
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VIEWS OF AN IRON FOUNDRY AT RHEIMS, FRANCE, 


Fig. 1—View taken directly after the bombardment of Sept 


1916, Fis. 3—How 
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the machines fared, taken December, 1916. 








AFTER BOMBARDMENT AND FIRE 


Fig. 2—View from the side of the core oven, December, 
Fig. 4—General view taken in December, 1916 
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Making Bronze Bushings in Quantities 


By Eruan VIALL 





though simple 
Mold- 

One 
reason for the success of this specialization lies in 
the use of little kinks that cannot be described 
readily, as they can only be acquired by long experi- 


Ss YNOPSIS- I] igh ly Spee ialized 
methods used in making bronze bushings. 
ing, machining and inspecting are all shown. 


ence, 





Only a few years ago most firms that used bushings to 
uny extent machined their own, and in many cases made 


their own castings too. The automobile trade called for 














FIG. 1. MOLDING MACHINE, SHOWING PATTERN 





FIG. 3. METHOD OF PLACING THE CORES 

bushings in such quantities, however, that it gave rise 
to a number of firms that make a specialty of bushings 
alone. Where the use would permit of soft metal, or 
metal of a comparatively low melting point, the bushings 
are usually made by the die-casting process. With brass 
or bronze bushings, however, another process must be used, 
as so far no successful method of die-casting these has 
been evolved. One of the firms making a specialty of 
brass and bronze bushings is the Sterling Specialty Co., of 
Newcomerstown, Ohio. This concern has an unusually 
well-equipped factory and makes bushings in any desired 


length and from 84 to 7 in. in diameter. It has its own 


foundry, and bushings are made to conform to whateve1 


formula may be furnished by a user, or metal mixtures 


are made after its own formulas to meet the requirements 
where the user does not want to specify his own. 


Core Work 


MOLDING AND 


The molding for the small and medium bushings is 


done on Mumford machines, as shown in Fig. 1. The 
fiasks average about 20 pieces each for the medium sizes, 
and each molding machine averages about 80 flasks. Fig. 


2 shows a row of flasks at the right before the cope is 
put on, and at the left a row all weighted and ready to 
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FIG. 2. ROWS OF BUSHING MOLDS 








FIG. 4. STACK OF BUSHING CASTINGS 


pour. A close-up view, showing the way the cores are 
laid in, is given in Fig. 3. 


ings are made long enough for two bushings. 


As a general rule, the cast- 
This is 
considered more economical than to cast them singly, as 
is sometimes done, as on a majority of the work it simpli- 
fies the machining. However, no one method is adhered 
to strictly, as the nature of the work governs the handling. 
A stack of the castings, just as they were removed from 
the molds, is shown in Fig. 4. 

Cores are made in small iron molds, as shown in Fig. 
5. Between the girls lies a lot of cores ready to be placed 


in the drying oven. A better view of one of the molds 
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Fig. 6. 


the one shown is 


These molds are of the split type, 
and A C-clamp holds 
the two halves of the mold together as the girl fills it and 
Cores are baked 


is shown in 
for four cores, 

pounds down the mixture with a mallet. 
about 35 min., and a girl will average about 1800 cores 


a day on the more common sizes that are here made. 





FIG. 5. MAKING THE CORES 





FIG. 7. FIRST OPERATION ON BUSHINGS 
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A. One of the bushings previous to chucking is shown 


at B. 
2800 pieces per day. 
In the second operation, the piece is chucked by the 


On this work each operator will average about 


machined end, as shown in Fig. 8, and the other end ma- 


chined. The work is similar to the first, except that a 





FIG. 6. TYPE OF CORE MOLD USED 





SECOND MACHINING OPERATION 














FIG. 9. ROUNDING INSIDE EDGE 

The common sizes are all machined in about the same 
way. The first operation consists in chucking a bushing, 
center drilling with a flat drill, drilling out, reaming 
and machining the outside with a box tool, as shown in 
This machines half of the bushing, as shown at 


Fig. 7. 





ONE OF THE RE-TURNING OPERATIONS 


FIG. 10. 


roughing and a finishing box tool are used to machine 
the outside, after which the bushing is cut in half, form- 
ing two bushings like the one shown at A. 

Where the bushings are cut in two, as just described, 
the inside edge is rounded as shown in Fig. 9. The oper- 
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ator picks up a bushing and slips it over the pilot and 
against the tool A. Handling the work in this way, a 
girl will round the inside edges of a large number in a 
remarkably short time. 

The bushings are made to any required degree of ac- 
curacy. In some cases, the inside is carefully reamed to 
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FIG. 12. AN OUTSIDE SHAVING OPERATION 

size, and then the bushings are placed on a plug man- 
drel, as shown in Fig. 10, and the outside turned to size. 
In other cases, the inside is broached to size with the type 
of broach shown in Fig. 11. In the broach shown, the 
teeth are ,%-in. pitch and increase about 0.0015 in. per 
tooth. These broaches are pushed through in a small 
press and produce accurate and smooth holes. 

A method of rapidly sizing the outside of machined 
bushings is shown in Fig. 12. This is a shaving oper- 
ation and gives extremely accurate results. A bushing is 
placed at A and then the piloted ram B is brought down 
and the bushing is forced through the shaving die C and 
drops into the hollow cylinder beneath. 

Following these operations are the various inspections, 
eare being taken to make sure that the bushings are of 
the degree of accuracy called for on the order. 
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Oils and Greases in Common Use 
By 


To those engaged in manufacturing the question arises, 
Which kind or quality of oil should be used ? 

When a general idea has been formed, the differences 
of gravity, flash and burning points, viscosity, ete., are 
To many these terms are a 
wilderment, as they are understood but little and their 
meaning conveys nothing of the general effect one might 
expect in practice. 

In the case of lubricating oils, an oil is used primarily 
to reduce friction ; but all oils do not have the same effect 
nor, if efficiency is desired, can they be used under the 
same working conditions without regard to their physical 


R. Gray 


discussed. source of be 


properties. 

Animal, vegetable and mineral oils are the three prin- 
cipal classes into which oils may be divided. Animal oils 
are obtained by rendering animal fat. 

Vegetable oils, as the name implies, are obtained from 
vegetable matter, and the method of extraction may be 
by means of solvents, pressure or distillation, or a com- 
bination of these. Mineral oils are obtained chiefly by 
distilling crude oil. 

Animal and vegetable oils differ from mineral oils in 
that the latter will volatilize, whereas the former do not 
undergo volatilization without decomposition. They are 
glycerides, or fatty acids. The vegetable oils include the 
various nut, seed, grain and fruit oils. 
centage of these oils, when exposed to the air, oxidize, or 
dry, and form thin films, thereby increasing friction. 
These drying oils are used for paints. Vegetable and 
animal oils that do not possess the quality of drying are 
used for lubrication. Mineral oils, however, are cheaper 
and are used to a greater extent. include 
benzine and gasoline, and also what are known as engine 
and cylinder stocks. 

Oils may be classified as lubricating, lighting and 


A large per- 


7h) 7 
| hese OLS 


paint oils, as shown in Table 1. 


TABLE |. CLASSIFICATION OF OILS 
Use Composition Classification 

Air compressor Paraffine and mineral or mineral’ Lubricating 
Common engine Paraffine and mineral or miners! Lubricatins 
Power-house Paraffine and mineral or mineral Lubricating 
Common valve Paraffine and mineral or mineral Lubricating 
Power-house valve Paraffine and mineral or mineral Lubricating 
Coach Paraffine and mineral or mineral Lubricating 
Car Paraffine and mineral or mineral Lubricating 
Dynamo Paraffine and mineral or mineral Lubricating 
Triple valve Paraffine and mineral or mineral Lubricating 
Superheater Mineral Lubricating 
Transil Mineral Lubricating 
Whale Animal Lubricating 
Lard Animal Lubricating 
Signal Coal oil and mineral Lighting 

Mineral seal Coal oil and mineral Lighting 

Headlight Coal oil or kerosene Lighting 


Switch and semaphore Coal oil Lighting 


Linseed Vegetable Paint oil 
Benzine Mineral distillate Paint oil 
Gasoline Mineral distillate Paint oil 
Turpentine Vegetable Paint oil 


The oils of each classification are compared with each 
other by gravity, flash and fire tests, viscosity, color and 
cold test. Sometimes the amount of sulphur, free acid, 
ete., is determined, and the oil is put through a test to 
obtain its saponification value; it may also undergo a 
gumming test. 

The gravity of an oil is its density, or weight; that is, 
it represents the weight of a volume of liquid compared 
with the weight of an equal volume of water. 

The viscosity is the time it takes a given quantity of 
oil at a given temperature to flow through an opening of 


fixed size. 
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The flash and fire tests are important, as oils are re- 


quired to work where high temperatures prevail; for ex- 


ample, gasoline engines use explosive mixtures that give, 
under pressure, temperatures of from 1500 to 2400 deg. 
I’., when ignition occurs. The flash test shows at what 
temperature the Vapors coming from the heated oil will 
lirst 


flame is brought near the surface of the oil. 


flash, or ignite and go out again, when a small 
Che color test is aot an infallible guide, as the oil may 
have filtered o1 


It is of value for detecting adulteration; for example, if 


been subjected to an acid treatment. 
mineral oil Is present, the “bloom,” or fluorescence, Is 
visible. 

The cold test is the temperature at which an oil con- 
This is important whenever 
oils are exposed to freezing temperatures. Winter oil 
would be a little lighter, a little less thick (viscous) and 
There may 


geals or will just flow. 


with lower flash, burning and freezing points. 
also be some difference in the amount of lead soap pres- 
ent. 

A large 
in Table 2. 


rABLE 2 


railway corporation uses the oils designated 


LIST OF OILS STOCKED BY A RAILROAD 
Electri 


al Department 
Kind of Oil Purpose 

I 
Motors 
Grease cups and crane motors 
Starting boxes 


Dynamo 

Gredag 

rransil 
Machine Shop 


Power-house Shafting and air compressors 


Perfection or power-house valve Air tools 
Dynamo Motors and fans 
Car oil Cranes and outside machinery 
Headlight Cleaning 
Lard Automatic machinery and tools 
(jrease Air compressors 
Foundry 
hengine Cranes in wheel foundry 
Dynamo Cranes and blowers 
Cjredag Cranes 
Frog 
Engine Machinery 
Dynamo Rail saw and motors 
Valve Air tools 
Bolt 
Vaseline Ball bearings on shafts 
Lard Automatic machines 
Dynamo thinned with coal Automatic machines 
Blacksmith Shop 
Valve Steam hammers 


Planing Mill 


Dynamo Shafting machines and motors 


Carrying such a varied stock as this presents quite a 
difficulty 
with a little theory, probably more engine oil would have 


and expense. If the shops had been familiar 
been used for the machinery instead of dynamo and valve 
oil, and when a mixture of both is used on hot machinery 
a special oil ‘of about the same price as engine could have 
been obtained. 

The only difference between valve oil and air tool oil 
lies in its viscosity and gravity, so possibly a special air 
tool lubricant, either an oil or grease, could have been 
used at less cost. 

Results of tests and specifications are a help in making 
comparisons, and some figures taken from actual prac- 
Tables 3 and 4. 


As a general rule superheater cylinder oils are the 


Lice are given In 


heaviest, having the highest gravity, flash and viscosity ; 
cylinder, engine, gas engine, dynamo and the lighter oils 
follow in corresponding order. 

It will be noted that the flash and burning points, 
viscosity, ete., vary with the service demanded. 
The heavier the machine and the slower the speed the 


rreater the viscosity: 


also, when oils are subjected to a 
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high temperature the higher the flash test and when sub- 


jected to low temperatures the lower the cold test which 
the oils must pass. 

On heavy, slow service greases may be used instead of 
On slow-moving spindles, say 5000 r.p.m., when lu 
hall 
faction; but when the speed is increased to 12,000 r.p.m. 


oils. 


bricating bearings a good will give satis 


grease 


TABLE 3. ANALYSES OF OILS 
Gravity, Fatty Cold 
Kind Deg. Bé Flash Burn Viscosity Oil Test Remarks 
I nazine 
Specification. 29.0 325 440 180.0 10.0 30 
24.5 433 475 234.0 None 
29 a 416 472 82 3°; None 
25.7 388 446 84 3°, 
27.5 444 517 74.9%, 1.6 
26.4 388 458 176.0 Too light, ran hot on 
this particular work 
25.0 584 666 184 3.64 28 
Superheater Cylinder 
25.0 560 630 155 90 39 Good for tempering 
oil 
23.5 594 670 205 10.0 40 
24.8 620 690 232 7.% Made in Germany 
Cylinder 
Specification. 26.0 560 620 185.0 30 
27.0 557 600 61.9 9.6 
25.6 532 600 60 9° 9 3 
27.3 478 558 58 4° 12.0 
26.3 532 595 60. 2° 99 
20.3 471 491 138 0 5.4 No good 
Gas Engine 
Specification. 25.0 580 203 
29.5 430 485 195 30 
Dynamo 
Specification. 30.0 410 450 180.0 3 30 
31.0 395 465 78.2% 
25.9 412 454 164.0 
Car 
Summer 22.9 339 387 165 29 
Winter 23.0 264 
Transil 
32.7 372 406 126 Should be free from 
moisture acids, al- 
kali or sulphur 
Long Time Burning 
Deg. F 
Specification. 47 120 140 5 
49 115 17 
Headlight 
Specification. 46 95 10 
47 116 130 18 
Lard 
82 550 215 


a light oil is satisfactory, for if a heavy oil or grease were 
used the coéfficient of friction would be increased instead 
of reduced. 

It is not always possible to get at the true value of oils 
by gravity, etc., because adulteration is sometimes resorted 


TABLE 4 ANALYSES OF GREASES 
Mineral Drop 
Oil or Lime Point, 
Kind Vaseline as Soap Moisture Acid Deg. F. Graphite Remarks 
Grand 58 29 22.57 8.7 0.22 194 9 55 
Special 55.74 19.76 8 83 0.020 297 14.80 
Ball bearing 88.7 2.04 5.09 434 1% Mineral oil ert 
tains 12 per cent 
of castor or ror 
oil 
Ball bearing 89. 16 0.59 0 66 7.74 212 Mineral oil con- 
tains 14°, of fat- 
ty oil 
Cup 74.97 2 06 2.61 Locomotive 


to. The principal trouble is that the adulterants ar 
susceptible to decomposing or oxidizing influences, result 
ing in friction or clogging of the lubrication system. 


. 


Factories in Australia 


The valuation of the capital sunk in Australian fac 
tories in the shape of land and buildings, plants and ma- 


chinery has nearly doubled in the last 10 vears. Ten 
years ago the land and buildings were more valuab! 
than the plants, but the reverse is now the case. Wages 


during 1914 amounted to $165,463,083. The value of 
land and buildings in 1914 was $190,269,351, while th 


value of plants and machinery was $201,531,118. 
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Drafting Room Versus Shop 


By CHarites M. Horton 





SYNOPSIS—A frank admission of the far too 
common strife between the drafting room and the 
shop and an explanation of its cause. Misunder- 
standing is the principal source of the trouble. 
A little about the draftsman’s viewpoint and his 
work that may help to a better comprehension of 
him and his difficulties. 





Beginning with the days of colored drawings, when the 
color “blue” meant steel, and “yellow” brass, and “gray” 
cast iron (remember, Oldtimer?) down to this very now, 
when it is the practice to make drawings with soft pencil 
upon tracing paper and then blueprint them direct, there 
has been unbroken strife between the shop and the draft- 
ing room. “’Tis true, ’tis pity; and pity ’tis ’tis true.” 
Precisely why ’tis true cannot be lightly dismissed with a 
quotation—not even one from the immortal William him- 
self. Shakespeare no doubt had full cognizance, however, 
of the jealousy among “the trades,” 
have been human beings from the day the first monkey 


since human beings 


decided to aspirations beyond his neighbor and walked 
upright. 

“Bill, what d’you s’pose that fool draftsman meant by 
this ?” 


- pte 
oo as 
S - = z 
“ke > ~e «=| ~~ 
= - i | Y 








And again: “Jim, how in h— is a man going to get 


a wrench in there?” 


fron 


f------ Sananeen_, ... doemrranrraean. 
As it appears to the Machinist 








“How is this thing going to go together?” 

Common questions all! And who in the game has not 
heard one of them, or all of them, at some time? And 
there is a querulous note in the questions—the under- 
current of impatient fault finding. It is always there 
and always, apparently, justified. 

For when an aged machinist, with two pairs of 
spectacles on his nose, with white hair rumpled, with 
back bent sharply over a blueprint, cannot decipher a 
dimension, or when a young, vigorous and enthusiastic 
machinist just out of his time fails to see how he is going 
to screw up a nut, or when a middle-aged journeyman 
scratches his bean over the problem of fitting a 24,-in. 
collar over a 27%g-in. shaft—I say, when these difficulties 
present themselves, as they do frequently in the shop, 
there is just cause for complaint and, in the vernacular 
of the shop, h— to pay. 


Or: 


There is much to be said on both sides. One side 
already has spoken. It has spoken in no mistakable 
language and long and lustily—your machinist is never 
a shrinking violet. He speaks for himself. 

Now let us look at the thing from the viewpoint of 
the long-suffering draftsman the race of folk 
who walk soberly and apparently superciliously down 
through the shop, followed by many looks of disdain, 
contempt and occasionally pity from the machinists in 
that department. “There he goes now! Let’s get him 
ever here. Let’s have it with the white shirt 
collar.” 


And while the draftsman is over there, a little nervous, 


one of 


out and 


but eminently anxious to explain, suppose we ourselves 
horn in on the thing, listen and lend a helpful voice 
to the otherwise raspy discussion. 
THE AGED MACHINIST AND THE UNREADABLE FIGURES 
We will consider first the complaint of Bill’s friend— 
cannot read that dimension. 
pairs of and a 
through 40 years of reading shop dimensions. 


He cannot read it with two 
engendered 
Therefore, 


spectacles perseverance 
he feels—and is—justified in uttering provoked speech, 
“What do you s’pose that fool draftsman meant by this ?” 

The drawing is a detail of a smal! shaft, turned down 
on each end and with each end itself tapped out for a 
that is to support an You 
have seen hundreds of these little parts. The whole shaft 
ean be held in the palm of your hand. It 
the shaft, the drawing, the size of the sheet, everything. 
The Bill’s 
friend. really, under the circum- 
stances, but there it is. 

From the very nature of his being, the draftsman has 
the character- 


capscrew end-thrust disk. 


is small 


dimensions are small, too, mind you—ask 
No good excuse for it, 


And now let’s see. 


a very acute sense of proportion—one ol 
istics of an artist. In eight cases out of ten, whether he 
be a graduate from a technical school or one who slipped 
into the drawing room through the side door, your drafts- 
man is a man who initially entered upon the work because 
inborn desire to make Having this 


of an pictures. 


desire—this artistic urge, therefore—he also possesses a 
strong sense of the fitness of things, “of the true, the good 
and the beautiful.” 

Now, wait! I have elected to show you the real drafts- 
man—that slender human who wanders into your drafting 
room looking for a job and whose list of places and 
references appalls you from its very length. He is the 
natural born draftsman. He is a quiet individual with 
a reticent manner; and possessing as he does a true sense 
of proportion, when he makes a detail of a small part 
on a small standard sheet, unless given orders to the 
contrary, he will unconsciously make his picture in pro- 
portion—small views, small arrow-heads, small figures 
everything in keeping. It is the artistic 
him that does it. And because his vision has been nar- 
rowed down through vears of service and close application, 
When the question is raised 


sense within 


the figures are clear to him. 
concerning them in the shop, he usually is the most 
surprised and chagrined man you can find. 

Figures on drawings should be readable, of cours 
There is nothing else so valuable as a workman’s eye- 
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sight; it must not be injured. Nor will your real drafts- 
man ever consciously do anything that might cause injury. 

Draftsmen have troubles not clearly understood outside 
They have to see a machine on all 
They stand still and 
As a matter 
of fact, it requires a pretty acute order of imagination 


of drafting rooms. 


sides from one side, us it were. 


walk around it, so to speak. It is not easy. 
to embrace fully, by the simple process of gazing at a 
veneral assembly, the import of the working parts of a 
design. Also, draftsmen have to look through it, too 

levers and cams and gears oftentimes in profusion, each 
performing its individual task and performing it in a 
other part—and not 
a single part, at the moment of gazing, in operation ; 


space clear and free from every 
indeed, assembled drawings of machines are never eas\ 
to understand. 

Machinists do not comprehend this. It is a matter 
difficult for them to understand, since they themselves 
always have the parts of the machine in their hand 
tangible somethings that require no imagination to see 


and whose uses readily suggest themselves. This lack of 
understanding, perhaps, as much as anything, accounts 
Machinists do 


(Clearances, clear- 


ior their disdain of draftsmen as a race 


not have to worry about clearances. 


ances! Draftsmen’s souls have been lost in thy name!) 
[i never occurs to them, or rarely, that when a part neatly 
clears by a hair another part of a working unit, the 
lost out of at least one of his own 


draftsman the color 


hairs in bringing: this neat clearance about. 


Tur UN-cetr-at-asLe Nur AND THE UNMADE Socket 
WRENCH 

“Jim, how in h is a man going to get a wrench in 

there?” Let us take this seeming fault from its begin- 

ning. It is net always an error. <A special machine ts 


in the wind. The establishment is a small jobbing shop. 
The initial chewing -is over with—the 
plained his wants, .the ideas of the president and the 
secretary and the treasurer-and the superintendent have 
been aired, and’ the job finally into the 
drafting room. Steve Winthrop, the designer, gets his 
instructions. Te is off 
plicated affair for the baling of tin cans. 

Steve Winthrop is a narrow-chested, hollow-stomached 
Steve 


inventor has ex- 


finds its way 


hurray! The machine is a com- 


individual with a long, lean face and a steady eye. 
hollow stomached. 
But 
15 years of bending over drafting boards have taken their 
toll. Steve the 15 long 
today he knows his business if anyone knows it. 


was not always chested or 


Steve had won athletic honors in his college days. 


narrow 


vears, anc 
Steve 


has been in game 
started out in life to get a broad engineering experience. 
Only, after some 15 
from job to job, 


which was his idea of broadening himself in engineering, 


And he got what he went after. 
vears of jumping about the country 
he has discovered that he is still a draftsman, whereas 
his classmates with but few exceptions are holding down 
85000 jobs—have beaten him out by remaining with one 
organization, absorbing the intricacies of one line of prod- 
uct and going upward on the: wings of this knowledge. 
is a little He knows that 
would make a crackerjack con- 


Steve in consequence sore. 
with his experience he 
sulting mechanical engineer. 

But he knows also, too late, that his vears of quiet 
plugging with drawing pencil on paper have weakened 


conflict 


with the aggressive outside 


him for successful 








MACHINIST Vol. 46, No. 4 


and no other body of men is more removed from 


The 


world 
the aggressive outside world than are draftsmen. 
way to bulge into a consulting business is to bulge in, 
profit by your mistakes—and they will be many—and 
keep your shingle over your door, Steve thought to 
get the experience first and practice later—and, as | 
have said, he is sore. 

He mulls over the 
drawing perhaps six months. He sees a great many things 


Steve designs the baling machine. 


from a great many angles—performs miracles, after a 
fashion. Then he superintends the making of the detail 
drawings and here cleans up stray ends of his design. 
Somewhere in the construction he deems it advisable, in 
strict concordance with good machine design, to place a 
nuts, which will the 
Steve dutifully points this out to his 
They pass upon 


bolts and necessitate use of 
socket wrenches. 
superiors when he makes the design. 
it, and the finished drawings are then sent out into 
the shop, where the patterns are made, the castings 


produced, and the job is finally taken to the erecting 


few 


floor. The nuts under discussion called for a special 
socket wrench. Steve this, and 
superiors apparently had understood it. But somehow 
in the rush and turmoil of events the matter has been 
forgotten. It remains forgotten 
never been made—until Jim’s helper, the young machinist 


well understood his 


the special wrench has 


just out of his time, makes the discovery that he has no 
wrench that will perform the work. Then he lifts the 
long wail. In his eyes, naturally, as in the eyes of his 
associates, Steve the draftsman is a fool. 

This shop opinion is not exactly right, is not what 
Yet, after all, it is simply 


ilk do in 


vou would call justice, is it? 
hased on an ignorance of what Steve and his 
the day’s work every working day of their lives. 

Many good machinists secrectly believe that they can 
make drawings the equal of those turned out by the 


hest draftsman that ever strutted through a machine 
shop—with a little practice. This belief is natural; in 
many cases it is a just belief. In many cases, though, it 
is a belief based upon an erroneous idea of what con- 
stitutes a draftsman and the nature of his work. “Why,” 
I have heard machinists say, “all a feller needs is a 


little practice twirling a compass, a little brushing up on 
arithmetic, and the chance!” Sure! And the most diffi- 
cult of these is the chance. I will say that there is more 
truth than this. But will that 
there is more to drafting than the mere twirling suc- 
cessfully of a compass and a good working knowledge of 
Euclid. 

Among other things, there are required an infinite 
patience, not only with the tools themselves but with 


wisdom in also, | say 


one’s superiors ; a willingness to be haunted o’ nights that 
a certain cam will give required results, or a lever in 
its work clear the frame, or an odd-shaped piece transcrib- 
ing an odd-shaped curve pass through its cycle correctly 
end as drawn; and lastly, and than all 
Job-like stoicism that will resignedly see a man in overalls 


more else, a 
in the same establishment step out and upward via the 
erecting route to a position of comparative ease and big 
compensation, while you yourself continue on the board 
because the chief cannot secure a man who knows the 
work as well as you do. 

“Once a draftsman always a draftsman” is a true 
adage. Given positive knowledge of the inside, few ma- 


chinists would care to make the change, and every last 
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one of them would refrain from harsh criticism upon 
(discovering petty errors on drawings. Raise the point—- 
sure! But with a little less rasp in your voice, my 
brothers ! 

The reason for the long-standing strife between shop 
and drafting room is simple to understand. It is a very 
human reason. It lies in the fact that one department 
catches the errors made by the other. Draftsmen do not 
get sore when their fellow draftsmen point out discre- 
pancies in their work. Perhaps this is true because of 
the understanding that exists among draftsmen relative 
to their own general difficulties. But it certainly does 
start the blood boiling in a draftsman when a grinning 
machinist points out an error in a drawing. If the 
man only would not grin; or if he must grin, then show 
by some sympathetic gleam in his eyes that he under- 
stands the nature of the draftsman’s work and difficulties ! 
He has one on you, and he is proud of it, and he does 
not care who knows it. But it is not a feeling of 
brotherhood. 


Tue Bic SHAFT AND THE LITTLE COLLAR—A MISTAKE 


“How is this thing going to go together?” It is the 


last of the three commonly heard questions directed at 
the draftsman in the shop. Precisely how the thing is 
going to go together is difficult to say. Obviously, it is 
a “buhl,” as one Russian draftsman used to say when- 
ever called to account for a mistake. It is one of those 
errors that repeatedly creep into a man’s work as he 
completes his drawing, regardless of how clever and 
capable and careful he is as a draftsman. It is an error 
in figures. An error in figures is one of the most common 
mistakes that occur in drafting rooms—and the most 
dangerous. Also, it is the most subtle, the most insidious, 
the most mysterious of mental accidents. A draftsman 
may, and generally does, have the correct figure in his 
mind when he essays to put it down. Somewhere between 
the act of dipping his pen in the ink and that of setting 
his hand to the tracing, to establish for all time that 
figure on the drawing—Sip!—something happens, the 
mental figure backs up and without reason becomes 
something else. The mistake is made. 


Tue Resutts oF DrarrsMEN’s MIsTAKES 

Results are far reaching. If the draftsman does not 
detect his mistake when checking his work finally before 
handing it over to the regular checker—and every drafts- 
man ought to do that—and if the regular checker also fails 
to catch the error, the thing then rests calmly and easefully 
in the laps of the gods. Usually these gods take form 
in the shape of a frowning man in overalls and jumper, 
with a steel rule in one hand and a pair of calipers in 
the other. Then, once more, the draftsman is dragged 
over the coals, if not actually fired—all depending upon 
the seriousness of the loss. Once more, the old, old strife 
is given fresh impetus. Nor can anything be said in 
excuse for the draftsman who makes a mistake in figures, 
save that he is human and that for every error he registers 
he also registers a hundred successes and that, finally, 
all he has to guide him is his hand and his eyes—never 
a jig nor a gage nor an automatic machine built to 
reduce mistakes to a minimum. That long-heralded 
mistake-preventing drafting machine has not as yet made 
its eagerly expected appearance. When it comes, drafts- 
men will all gladly heave a horse sigh of relief. 
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A body of sensitive men, as a rule conscientious, 
always alert, quick as an aspen to sense complaint, ever 
striving toward perfection in their work—draftsmen, | 
do solemnly say, state and declare, are the nerves of 
the manufacturing business. Inventors and engineers, 
granted, are the soul; mechanics, the body of the organi- 
zation. The nerves of our own bodies seem to lie halfway 
between soul and body and do verily form that mystic 
connecting link between them. Draftsmen, from the 
nature of their work, together with their location in the 
plant, are the veritable nerves of the organization. Any 
physician will tell you to conserve your nerves as much 
Any observer aware of the true conditions 
in the manufacturing world today will tell you, for the 
good both of the body of your organization and the soul, 
to conserve your draftsmen. That, among other things, 
means to cut out the shop strife—all sources of irrita- 
tion—even as a skilled surgeon, remembering his first 
law, will remove the cause. 

I remember holding a position at one time in a small 
experimental shop in New York. I was the sole drafts 
man. Up to the time of my coming, all drafting, if 
one could call it that, had been done by the foreman of 
the shop—a big, flat-footed mechanic, quick as lightning 
in his opinions and with a temper as hot. My coming 
evidently worried him. He had been having his own 
way for years; had taken his instructions from the engi- 
neers, with a piece of chalk on the bench; had then gone 
ahead in his own way and gotten the machine out as he 
deemed best—barring certain firm instructions from the 
engineers, who themselves were practical men with but 
little knowledge of drafting or its principles. 

I sent out my first design. Almost immediately there 
came a howl from the shop. I was wanted by the flat- 
foreman. I went. He wanted to make 
changes. This was wrong, that could be lighter, and 
the other thing could be made easier. “The interview 
resolved itself into a verbal scrap, with the engineers 
attentive and interested referees. We finally compromised, 
and the machine was made according to drawing. But 
from that day to the day I left, that man was my bitterest 
Why? For two very clear reasons: One was 
that his pride had been hurt. The other was that my 
way of making things often made his work more difficult. 
Yet my way in the end saved the company thousands of 
dollars—because I did not grope, in designing the ma- 
chine, for the easiest way of making the parts. What 
I sought in making the parts was the cheapest way 
consistent with a few well-known principles—and one of 
them was attainable materials. The had been 
making his parts out of stock on hand ; lacking one thing, 
he would calmly use the next nearest at hand, regardless 
of its suitability for some other and more important part. 

The incident was one more added to my collection of 
the strifes that existed—and still exist—between drafts- 
men and machinists. Because neither side understands 
the other, or is trying to understand the other, the end 
is not yet. 


as possible. 





footed some 


enemy. 


foreman 


# 

A Recent Report of Brig.-Gen. Henry G. Sharpe in regard 
to the recent mobilization along the Mexican border contains 
some interesting facts. It will be remembered that there was 
considerable criticism because Pullman cars were not fur- 
nished for all the troops, but this would have required about 
five times as many Pullman cars as there are in existence 


During the entire troop movement there was only one acci- 
dent, and this was not serious 
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Cutting Round Bar Stock on a 
Punch Press 


By Epwarp L. RopeNout 
This fixture shown was designed for use on a P-4 
Ferracute punch press for cutting roller bearing rods 
The fixture was driven from a small pulley on the 


countershaft and, as the drawing shows, was designed to 


take four bars at once, which means four finished pieces 
for each stroke of the punch press. The details of shear- 


ing dies and guide bushings are for jy-in. bar stock, 


but the device can b 

The fixture is not an expensive one to make up and is 
not greatly subject to It will produce a large 
from 240 to 280 finished pieces a min- 
ute—at a small If the size of the 
punch press admits, the fixture may be arranged to take 


used for other sizes. 


wear. 
amount of work 
operating expense. 


a larger number of bars than the one here shown in detail, 
and in this case the output will be proportionately larger 

The fixture should be driven just fast enough to insure 
all to th The 
springs shown are to giv which 


being eut. 
the 


bars being up stop before 


friction on rollers, 
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they are held until the press is on the upstroke, wher 
the bars are again free to feed The shearing 
dies, which are the only parts that require much renew- 


forward. 


ing, are easily made. 
The 


minute, depending on how quickly the bars slide forward. 


press can be run from 60 to 70 strokes per 




















slide on the bars. After the bars have reached the stop, FIG. 1. FIXTURE FOR CUTTING BAR STOCK 
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Can Profits 


By EN 





SYNOPSIS 


considering the plans of increasing the interest of 


Some of the problems to be met in 


men in the shop by dividing a portion of the earn- 
ings with them. Frequent divisions desirable to 
hold interest. Who shall share and how shall each 


receive his just proportion? 





When I was a small boy, my father took me on a trip 
into the backwoods of Vermont. We saw a man driving 
a horse over whose head had been rigged a fishpole. 
From the end of the fishpole there dangled a bunch of 
hay that was just out of reach. The idea, apparently, was 
to entice the horse out of a slow walk by the lure of the 
hay. As I remember it, the results were not satisfactory. 
The horse may have tried, but by the time we saw it, 
it had given up the chase. 

Profit sharing is one of those perfectly obvious things 
that seem sound in principle but which do not seem to 
work out any better in practice than the bunch of hay. 
Every man who works for a concern that is making large 
profits would like a share. If he gets it, he is likely to find 
that what looks like a large sum in one heap looks dim- 
inutive when divided by the number who have helped to 
pile it up. The employer who is making large profits 
feels that if by dividing a portion of them among his em- 
ployees he can keep them with him for long periods, 
it will pay increased dividends that will more than com- 
pensate for his apparent generosity. Pure altruism gives 
the whole plant to the employees plus the guiding brain 
that makes its success possible, but it is not business. 

There are a number of things which must be faced in 
starting any scheme of profit sharing that usually do not 
receive the attention they later demand. One of these is 
that any system to succeed must be workable through all 
sorts of conditions. It should be as applicable to a new 
concern as to one that has already piled up a surplus. 
That is, the men who share the profits must have no 
guarantee of their amount. The firm that 
bonus a percentage of the pay that a man has received 


\ ages once 


offers as a 


is not sharing profits, it is raising wages. 
raised become a right in the minds of the workers, and it 
is dangerous to cut them. 

Profit sharing, then, must be on the basis of a divi- 
sion of a certain definite proportion of the profits earned 
during a given period. If there is a lean year and no 
profit is made, the stockholders may be paid out of the 
accumulated surplus; but if employees are paid, it is 
merely a loan against the future earnings, not a legitimate 
share of the profits. It is better that everyone should 
know and feel the fact that the company is not making 
money, if it is not. That is the real value of profit 
sharing, to make men see that profits depend on them; 
therefore, profits should be figured as often as possible 
at least once a month—even if they are not paid as often 
as that. The fact that employees are not in business for 
themselves implies in many cases that they have not the 
far-sightedness or the thrift that keeps a man content to 
wait for deferred payments. They want it now. In states 
where weekly payments of wages are made, and the 
option is given of having weekly or monthly payments, 
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Be Shared? 


TROPY 


it is surprising how far up the line men prefer weekl) 
payments, 

Frequent division of profits means more bookkeeping 
That 
costs money, but it is a growing custom that pays in 
other ways in many industries. The actual physical in- 
ventory that is necessary may be taken only once a year, 
but a perpetual inventory is almost a present day neces- 
sity. 


than if the division were only required annually. 


Once the decision has been made to divide a propor- 
tion of the actual net profits among the workmen, and 
to do it at frequent intervals so as to keep up the in- 
terest, the next thing is to decide who is to share them. 
It is customary to limit the participants to those that 
have been in the employ of the company at least six 
months or a year, or longer, according to the taste of the 
individual that is making the plans. It 
mary to limit the division to those that the management 
suspects of being able to understand it. One thing seldom 
done is to divide according to the effort that men have 


is also custo- 


made to create profits. The drone gets as much as the 
worker, except so far as his laziness has been discounted 
in the rate of pay offered. This is wrong, but it is the 
easiest way. 

In an ordinary corporation all that the stockholders 
' The earning 
power of one dollar is very much like the earning power 
of another. If one of the stockholders works for the com- 
pany, he goes on the pay roll. He then draws money in 
a dual way, part as interest and reward for risk on the 
money that he has put in and part for services rendered. 


usually put in is money, or its equivalent. 


If he does not earn the latter, his colleagues freeze him 
out and hire some one who can. 

But in present day shops a man’s fellow workmen have 
no voice in judging his value, and have no influence, at 
least legitimately, on his leaving. 
that if a workman is at all good at covering his tracks 


ry ° 
Che consequence Is 


he can stay on and on and under any of the common 
profit-sharing systems draw as much money as the next 
man. Distribution according to piecework earnings is 
also dangerous, for even when drawing large wages a man 
may be working against the real interest of the company. 
It is oftentimes 
done at a loss in 
elsewhere, so it is 


necessary that some work in a shop be 
order that a greater profit may be made 
that the profit 
sharing shall be one that takes into consideration, not 
merely the rates received by the individual, but also the 
attitude he has taken toward the whole. 
It is therefore necessary that there shall be a rating of 
men that shall be somewhat independent of the actual 
wage rate. 


necessary basis of 


business as a 


WHo SHALL SHARE THE Prorits ? 


Who shall be made sharers of profits? Not the yard 
laborer who comes today and throws down his shovel to- 
morrow? Certainly not! Most assuredly, the men higher 
up in the organization—heads of departments and others 
who are potential competitors. But these are the very 
men whose nature demands that they shall work with 
their best efforts. They do not need this spur, and if op- 
portunity comes to them to connect with some com- 








AMERICAN 


152 


petitor, they will weigh advantages carefully and with 
their eyes wide open to the difference between a steady 
salary guaranteed by a responsible house and the ques- 
tionable advantage of sharing profits with others, whom 
they may not recognize as their equals. 

The men to whom this system should make the great- 
est appeal are those a little farther down the line in the 
organization, the men whose training has cost the com- 
pany a considerable sum, yet who can and will leave to 
work for a competitor for a small increase in wages. These 
are the machinists and the better grade workmen in other 
industries. ‘They are not always wel! educated and are 
suspicious of every such move on the part of their em- 
ployer. If the latter attempts to make his profit-sharing 
scheme appear to be in any part philanthropy, they will 
surely sense an attempt at exploitation. Put before this 
type of worker in its true light, as an inducement for him 
to stick to his job, it will hold him only after he has 
seen that his predecessors have received what he con 
siders fair treatment. 

The greatest difficulty of all, and the one ever pres- 
ent, is that few businesses pay large profits. By profit 
I mean net earnings after allowing the stockholders the 


coing rate of interest on their money and a reasonable . 


to cover insurance against loss, and 
the 


There are many apparently prosperous businesses that are 


additional dividend 


also allowing for reasonable salaries to executives. 


owned by the manager. whose combined drawing account 


amount to what he could easily 


He thinks he is independent and 


and dividends do not 
command as a salary. 
will declare that he never would submit to the exactions 
of a superior, while as a matter of fact he is daily sub 
the people 


from customers, 


and his bankers, 


mitting to more dictation 


than he 
if profit 


from whom he buys on credit, 
would find as a subordinate in a larger concern. 
sharing became prevalent, and was appreciated by the 
difficult for non-sharing con 


men themselves, it would be 


cerns to hire men at all: and the latter would be forced 
out of business. However, any method of handling busi 
ness that would make for stronger and safer credit would 
be to the advantage of every one. 

Schemes providing for the purchase of stock are not 
They merely offer to employees 


They do 


nothing to increase the staying qualities of the employee, 


strictly profit sharing. 
eertain advantages in the way of investment. 


for they either have strings attached so that the em 
ployee resells his stock to the company if he leaves, or 
else the stock purchased is such a minute share of the 
be futile for the holder ,to at 
The ordinary purchaser of 


whole issue that it would 
tend a stox kholders’ 


small amounts of stock buys as an investment, usually 


meeting. 


at some one’s recommendation, and lays away the cer 
tificate. 
agement, unless the time comes for a reorganization,: in 


He knows nothing and cares less about the man 


which case he simply hands his stock over to a committee 


and takes what him in return. In other words, 


he takes no further interest and has no more say in the 
interest in the 


Is given 


management than if he had no financial 
concern, 

True profit sharing should be a taking of the employee 
into the company on a basis of partnership. Some be- 
lieve that the old relationship of master and servant has 
outlived its usefulness. They would put every man they 
could into business for himself as one of a large number 


of codperators, each drawing a fair share of the profits of 
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the company. Whether this can be done while the wage 


system is still in vogue is hard to tell. The wage be- 
comes a sort of advance payment made to the workman as 
a matter of convenience to him, and as a portion of his 
share of the profits that it is reasonably likely will be 
forthcoming. Such a view of the matter would require a 
complete overhauling of our ideas of the relations between 
employer and employee, so as to place this relation on a 
basis of mutual trust. 


. 


28 


Repairing an Old Motor Shaft 


It being impossible to buy a new 10-hp. 110-volt di- 
rect-current motor and obtain an immediate delivery, a 
This 
old machine was in pretty bad condition; both bearings 
and the shaft at the pulley end were badly worn. If the 


second-hand motor of the same size was purchased. 







Stee/ Sleeve 
> 4 


RY if 
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Prick punched 


r 


HOW WORN SHAFT WAS REPAIRED 


part of the shaft in the bearing had been made larger than 
in the pulley, it could have been turned to a smaller diam- 
eter and the bearing bushed and reamed to fit it. How- 
ever, the bore of the bearing and pulley were of the same 
therefore, if the shaft was turned to a new surface, 
the length, as the 
bearing was of the one-piece type. This would require the 


S1Ze ; 


it would have to be turned entire 
pulley to be bushed, weakening the shaft, which was not 
The method of overcom- 
A piece of machinery 


steel %¥@ in. larger in diameter and 1 in. longer than the 


any too strong to start with. 


ing this condition was as follows: 


bearing was reamed to a slightly smaller diameter than 
the shaft. The worn part of the shaft where this sleeve 
was to fit was prick-punched around the small part, as 
shown in the figure, and the sleeve was heated and forced 
into place by a hand press. The sleeve was then turned 


down until it was 4 in. larger than the original shaft. 
This permitted the old bearing to be used by reboring and 
The the commutator end was 
bored out and a bronze bushing forced in. To make sure 


that it would not work loose, the bushing was soldered in 


reaming. bearing for 


place with an all-tin solder, then bored and reamed.— 
R. L. Hervey in Power. 
wz 


Automobiles Prohibited 


From Jan. 1, 1917, the importation into India of for- 
eign automobiles, motorcycles and parts thereof is pro- 
hibited. 

It is understood that this prohibition is occasioned hy 
the shortage of gasoline in British India and that no ship- 
ment exported from the United States or other foreign 


after Jan. 1 will be admitted. 


countr\ 
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Extractor—lII; Extractor Collar, Ejector 


and Ejector Pin 





SYNOPSIS 


which is a rather hothersome piece to handle, and 


Th is article completes the extractor, 


also shows the various operations on the extractor 
collar, the ejector and the pin which holds it in 
place. These are all comparatively simple opera- 
tions but require considerable care. They involve 
the use of a number of machines, mostly small ex- 
cept for the forging and grinding. 





The long, thin shape of the extractor makes it a diffi- 
cult piece to hold as the sides are quite narrow and do net 
give a good surface for gripping in the special vise jaws 
provided. The difficulty is overcome, however, by so de- 
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United States Munitions: 


The Springfield Model 1903 Service Rifle 
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A good example of one of these operations is seen in 
Fig. 1021 
upper end is beveled with the cutter shown. 
the milling and profiling, in Figs. 1030, 1034 and 1039, 


where the extractor is being held while the 


Then come 


thus completing the recess for the ears of the extractor 
collar. The thread transformation, Figs. 1029, 1033 and 
1038, shows just how this undercutting is worked out. 

The position of this slot with relation to the fit on the 
bolt body is very neatly measured by means of the gage in 
Fig. 1041-A. Here the butten A, which fits into the slot 
easily, is controlled by the micrometer screw with the 
graduated dial B. Moving this screw measures the bot- 
tom and top of the slot, the readings being easily taken 
from the position of the pointer against the dial. 

The width and thickness of the slot are gaged by the two 
button gages shown in Fig. 1041-B, the larger-diameter 
button being the thinner and the thick button the smallest. 
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OPERATION 16 FIG.1024 
OPERATION 16 JIG-MILLING HOOK AND BEVELS, 


signing the jigs and holding fixtures that the piece is held 
in place against proper supports which prevent springing 
or side slipping. Being so held, with reference to the 
portion of the extractor which bears against the bolt body, 
the machining is done accurately and rapidly and the 
various operations are performed in their proper sequence. 





*Copyright, 1917, Hill Publishing Co. 
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1020. 


END 


Transformation—Fig Machine Used—Dwight-Slate 


16-in. three-spindle upright Number of Operators per Ma 
chine—One. Work-Holding Devices—Drill jig, Fig. 1021 
details in Fig. 1022; work A is held by clamp B and thumb 
screw C. Tool-Holding Devices—Drill chuck Cutting Tools 


Milling cutter, Fig. 1023: A, for hook; B, for front-end bevel 
Number of Cuts—Two. Cut Data—250 r.p.m.; hand feed. Cool- 
ant—Cutting oil, ;y-in. stream. Average Life of Tool Between 
Grindings—590 pieces. Gages—Fig. 1024, contour and posi 
tion Production—s0 per hr. 
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OPERATION 





19 





PROFILING CORNERS OF HOOK ' anne a 






















ie ; ere Ae sae 
Transformation—Fig. 1025 Machine Used—Pratt & Whit \ | = oT ] | 
ney No. 1 profiler Number of Operators per Machine—One | { | >| | 
Work-Holding Devices—Clamped to form upright position, \ i 
Fig. 1026; details in Fig. 1027. Tool-Holding Devices—Tapet Lf . ue ae RRS 4 | j 
shank Cutting Tools—Milling cutter, Fig. 1028. Number of 
Cuts—One, Cut Data—1,200 r.p.m.; hand feed. Coolant—Com FIG. 1029 
pound, \4-in. stream. Average Life of Tool Between Grindings 
1,500 pieces. Gages—None. Production—400 per hr. 
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> ieee OPERATION 8 STEEL (Hard 
g* L ol l == 010s"? FIG. 10320 am 
| { | , é aa S | OPERATION 8 HAND-MILLING LUG SLOT, ROUGH 
{ f y t Transformation—Fig. 1029. Machine Used—Garvin No. 3 


hand miller. Number of Operators per Machine—One. Work 
Holding Devices—Work pushed to stop, clamped by vise jaws, 
Fig. 1030. Tool-Holding Devices—Taper shank. Cutting Tools 
Milling cutter, Fig. 1031 Number of Cuts—One. Cut Data 
150 rp.m.; hand feed Coolant—Cutting oil, ,y-in. stream 
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OPERATION 19 
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Average Life of Tool Between Grindings—2,500 pieces. Gages Work-Holding Devices—Vise jaws with stop at forward ena, 
—Fig. 1032, width of slot. Production—175 per hr. Fig. 1039 Tool-Holding Devices—Taper shank Cutting 
< * see es . a a Tools—Milling cutter, Fig. 1040 Number of Cuts—One Cut 

OPERATION 9’. PROFILING LUG SLOT TO FINISH Data 1,200 r.p.m.; hand feed Coolant Compound, 4 -in 








Transformation—Fig. 1033. Machine Used—Pratt & Whit- stream. Average Life of Tool Between Grindings—200 pieces 
ney No. 1 profiler. Number of Operators per Machine—One Gages—Fig. 1041; A, micrometer; point A fits slot; dial B 
Work-Holding Devices—Work pushed against stop and registers against stop C; B, go and not go for slot; C slides 
clamped by vise jaws, Fig. 1034; Fig. 1035 shows details; work in slot. Production—40 per hr 
A is positioned by screw B and clamped by cam C Tool- le le es ’ i ati ita : 

Holding Devices—Taper shank. Cutting Tools—Milling cut- OPERATION 26. REAMING GAS HOLE 
ter, Fig. 1036. Number of Cuts—Two. Cut Data—1,200 r.p.m.; Machine Used—Bench lathe. Number of Operators per Ma 
hand feed. Coolant—Compound, two \4-in. streams. Average chine—One Work-Holding Devices—Held in hands. Tool 
Life of Tool Between Grindings—500 pieces. Gages—Fig. Holding Devices—-Drill chuck. Cutting Tools—Reamer. Gages 
1037, width and position of slot. Production—50 per hr —None. Production—Grouped with operation 28. 
7 
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OPERATION FF. REMOVING BURRS LEFT BY OPERATION 27. FILING, GENERAL CORNERING 
OPERATION 9 Number of Operators—On¢ Description of Operation 
Number of Gperators—One. Description of Operation—Re- oa up and filing of ae Apparatus and Equipment 
moving burrs thrown up by operation 9%. Apparatus and sed—File. Production—35 per hi 
Equipment Used—File. Production—Grouped with opera- OPERATION 28 SENDING FOR TENSION 
ten 5. Transformation—Fi 1042 Number of Operators—On 
> r 7 1" "moe " — 2 UTTER ansfo atio “ig. 2 I YT r yerators é 
OPERATION 10. PROFILING LUG SLOT, UNDERCUT Description of Operation—Making a little bend for tension 
Transformation—Fig. 1038. Machine Used—Pratt & Whit- Apparatus and Equipment Used—Special vise, Fig 1043 
ney No. 1 profiler. Number of Operators per Machine—One. Production—350 per hr. 
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AND TEMPERING 

of Operation 
drawn in lead 

Used—Rock- 
Production 


HARDENING 
Description 
F., temper 
Equipment 
lead 


OPERATION 
Number of Operators—One 
Heat in open oil fire to 1,450 deg 
bath to 900 deg. F Apparatus and 
well oil-burning furnaces, cast-iron pots for 
100 per hr. per fire 
OPERATION 30 


STRAIGHTENING TO CORRECT 


TEMPERING 


Number of Operators—One. Description of Operation- 
Bent by hand on lead block with brass hammer Apparatus 
and Equipment Used—Lead block and brass hammer 


OPERATION 31. POLISHING OUTER SURFACE 


Number of Operators—One Description of Operation— 
Polishing all outside surfaces Apparatus and Equipment 
Used—Polishing jack and wheel Production—70 per hr 

OPERATION 32. BROWNING 

Number of Operators—One. Description of Operation- 

Brown same as barrels Apparatus and Equipment Used 


Same as for barrels 


Extractor Collar 


The extractor collar, shown in detail in Fig. 1044, fits 
around the bolt body and holds the extractor by means of 
the ears, permitting the bolt to turn while the ex- 
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mostly of grinding and milling operations, with a liberal 
amount of burring. 


OPERATIONS ON THE EXTRACTOR COLLAR 


Operation 











. , . . . A Forging from bar 
tractor is held in its slot in the receiver. It is made of B Annealing 
: : . , , B-1 Pickling 
Class D steel 0.40 in. square and is drop-forged in single C Trimming 
. . . . 1 Grinding front and rear ends 
pleces, It is ground on each side, bored and milled on the 2 Drilling and reaming 
outside to fit the bolt body and extractor. It is bent in oa Milling right side een . 
position on the bolt in bolt operation 54 as was illus- CE Removing burrs left by operation 4. 5 oy any as 
So z > side oper: > " a are 
trated in Fig. 748. Its small size makes it difficult to grouped) ; ieee 
: DD Removing burrs left by operation 5 
hold and the fact that it must be finished all over adds to 6 Slotting 
: . : , , ome. ¢ . 7 Spreading and filing inner corners of ears 
the difficulties of holding it for machining. This consists 8 Assembling with bolt 
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OPERATION 1 
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OPERATION A. FORGING FROM BAR 
Transformation—Fig. 1045. Number of Operators—One. 
Description of Operation—Blocking from bar. Apparatus and 
Equipment Used—Billings & Spencer 400-lb. drop hammer. 
Production—200 per hr. 
OPERATION B. ANNEALING 
Number of Operators—One. Description of Operation— 
Placed in iron pots with powdered charcoal and heated to 850 
deg. C. (1,562 deg. F.); left overnight to cool. Apparatus and 
Equipment Used—lIron pots, powdered charcoal, Brown & 
Sharpe annealing furnaces. 
OPERATION B-1. PICKLING 
Number of Operators—One. Description of Operation— 
Placed in wire baskets and left in the pickling solution, which 
consists of 1 part sulphuric acid and 9 parts water, for 10 or 
12 min. Apparatus and Equipment Used—Wire baskets, pick- 
ling tanks (wooden) and pulley block. 
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Cut Data—350 r.p.m.; %-in. feed. Coolant—Cutting oil, %-i: 
stream. Gages—Fig. 1052. Production—30 per hr 
OPERATION AA. COUNTERSINKING BOTH SIDES 
Transformation—Fig. 1053. Number of Operators—One 


Description of 


of collar. Apparatus and Equipment Used—Speed lathe an: 


countersink, Fig. 


tion—-350 pieces per hr. 


OPERATIONS 4 


Transformation—Fig. 1056. Machine Used—Pratt & Whit 
ney No. 2 Lincoln miller. Number of Operators per Machine 
One. Work-Holding Devices—In stud clamped with vise jaws, 
Fig. 1057. Tool-Holding Devices—Standard arbor Cutting 
Tools—Milling cutters, Fig. 1058. Number of Cuts—Two. Cu 
%-in. feed. Coolant—Cutting oil, put on with 
Life of Tool Between Grindings—2,500 pieces 


Data—60 r.p.m; 


brush. Average 
Gages—Fig. 1059; 


A, inside and outside diameters; B, width o 


ears; C, width under ears. Production—35 per hr 







































































































































Operation—Rounding corners on both sides 


i 


1054. Gages—Contour, Fig. 1055. Produc- 


AND 5. MILLING RIGHT AND LEFT SIDES 


t 


t 


r , ” 
2 06 _ 
40498 < ym 10% >; ># «04/7- [ =| 0% 
k - } - Loree, r m ><0 o107s" 
. -- Q “Sear” rT 1001 . I 
HN { : eda KIN assess) || 
: Kf A te | : 
by ‘lit 4 Lit! 
| ONG— > KOI, | |i ” we | : 25" 
LY bed py LOO, 00m) | 1! dee 
YY ' =| oe io } : a, 
} | o] ifs eli sil fe % | ae 
| | ! oN ,.! _ i, ' \ 
j ts ) NS ' Ii rm ) 
A] | Opa yi oH ee ee 
FiG.1056 } 3 ws [: BE. 
| | | 
: ; YUPyY ' Y | ; 
| We | eG wk | , 
‘ Ly v = ‘Teeth 2Gana gar 
— FIG. 1058 
WRT : ) 
q 
€ f 
LO: ite, | 
¥ NS S | 
“= iii usb 
ety We-o------------- 3.5". I ee dh, Wh 
<045y Ss fC Marden_jcn Harden rf — {AY (oc) \ 
a f(s meee | A | AA NSA, 
$ i ; WER eet yet LSS 
® ws S |} ea ' | 1 . | | 
Vt Lg*41—§ = : | | fas & | 
z < wit x | y bee | | | . | 
eM aE. ‘etd eerste rer 
03937 4 => 
~~ 125". HN 
‘ Pistol Lock Screws, iy U ! ~ > | 
~<-0625 >~< - N25" mplSI5 ~~ -~ ----2=- ~~ - ~ It, \ 
i ava 7 : - 
e | 9% ( FIG. 106: ———————_ 
} Ss | os /4 = 
; =. 
Tega Fn oi aes ouncaontnes ~ 2 OPERATION 6 
0.101" Djam Dowel Pin FIG. 1059B FIG. 1062 
92" Lom 
7 ,Pistol Lock Screws 
a ae | 
88 | Do Ds | 
ss | : ‘ § 
py >. 
Harden ‘0/0! Diam Dowel Pin, 086 Long toa 
— {Gs nod \ 
O5I2 5 . 
Pee Spf es oy (a 
Boa; yr Ty tr , —— 
3s 3 . 44-7! ot! a! FIG. 1063 . 
ry wai et] SS — CD) 
} o os cgi! > ¢  adial . : 
F-034925 R. cult vi y psig ge 
r 
2005's ~-he * ... plasrsle -2---- pt-------- >| OPERATION 8 ye —— 
OPERATION 485 |<------ ionmn [Et inpdocienindl mM 
STEEL (Harden) FIG. 1063 A 
FIG. 1059 C | 














OPERATION C. TRIMMING 
Machine Used—Bliss back-geared press. Number of Oper- 
ators per Machine—One. Punches and Punch Holders—Square 
shank. Dies and Die Holders—In shoe, by setscrew. Stripping 
Mechanism—Punched down through die. Production—690 
per hr. 


OPERATION 1. GRINDING FRONT AND REAR ENDS 


Transformation—Fig. 1046. Machine Used—Pratt & Whit- 
ney vertical grinder, 36-in. table. Number of Operators per 
Machine—One. Work-Holding Devices—Magnetic chuck, with 
frame to hold work. Fig. 1047. Cutting Tools—Cup grinding 
wheel. Number of Cuts—20. Cut Data—1,500 r.p.m.; 15-in. per 
min. feed. Gages—Fig. 1048, thickness. Production—200 per hr. 


OPERATION 2. DRILLING AND REAMING 


Transformation—Fig. 1049. Machine Used—Pratt & 
Whitney automatic, 16-in. upright. Number of Operators 
per Machine—One. Work-Holding Devices—In jig clamped 
by finger clamp, Fig. 1950. Tool-Holding Devices-—Taper 
shank. Cutting Tools—Fig. 1051. Number of Cuts—One. 


OPERATION CC. 


REMOVING BURRS LEFT BY OPERATION 4 


Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 4 Apparatus and 
Equipment Used—File. Production—Grouped with opera- 


tions 4 and 5. 


OPERATION DD. REMOVING BURRS LEFT BY 


OPERATION 5 


Number of Operators—One Description of Operation 


Removing burrs 


thrown up by operation 5. Apparatus and 


Equipment Used—File. Production—Grouped with operation 5 


OPERATION 6. SLOTTING 


Transformation—Fig. 1060. Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One Work 
Holding Devices—Work is held on stud and clamped by 


vise jaws; the 


stop locates work, Fig. 1061 Tool-Holding 


Devices—Taper shank. Cutting Tools—Slitting saw, Fig. 1062 
Number of Cuts—One. Cut Data—600 r.pm.; hand feed. Cool 


ant—Cutting oil, 
Between Grindings 


300 per hr. 


put on with brush. Average Life of Tool 
500 pieces. Gages—None. Production— 
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OPERATION SPREADING AND FILING INNER CORNERS 


OF EARS 

Number of Operators—One Description of Operation— 
Spreading collar for assembling with bolt \pparatus and 
Equipment Used—Spreading fixture, Fig. 1063-A. Production— 
50 pieces per hr 

OPERATION 8 ASSEMBLING WITH BOLT 

Transformation—Fig. 1063 Number of Operators—One. 
Description of Operation—Heated to a cherry red_ closed 
together on the bolt Apparatus and Equipment Used—Fur- 
nace and fixture (see Fig. 7 


748); Rockwell .oil furnace 





Ejector 
n detail 
the 
drawn back by the extractor. 


in Fig. 1064, throws 
receiver after it 
It is made of Class D mate- 
ial 0.26 in. square and is drop-forged to shape. It has 
three important points A, the heel B and the 
pin hole C. It is hinged on the ejector pin in its recess 
on the left the 
plished by the slot lug of the bolt coming in contact with 
the heel when the bolt is drawn to the rear. 

Although a small piece, its manufacture is even more 
difficult on that it is not an easy plece to 
handle. The dimensions and angles are held within very 
close limits as it plays an important part in a small space. 
It is rather difficult to hold for some of the operations 
but the hole, which is the first machining operation, serves 
for holding as well as for locating in subsequent opera 
This hole is used in all future operations and is 
also the gaging point as can be seen by following the 


The ejer tor, as shown 1 


the cartridge case out of has been 


the point 


side of receiver, ejection being accom- 


account 


as 


tions. 


illustrations. 
Milling the sides, as in Fig. 1078, 
use of two cutters balances the thrust of one against the 


is a case where the 


other and makes it much easier to hold the piece than if 
a single cutter were used. 

Some of the gages and the way in which they are used 
1076, 1080 and 1094, the pins being 
Fi 


gangs of cutters give the desired shape to both 


are shown in Figs. 


used to 1075 shows 


how the 


locate the piece in each case. 


sides of the ejector and also insure the correct outline. 
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OPERATIONS ON EJECTOR 


‘iK« 
| 


‘ 
J 


Operation 


A Blanking 
B Pressing to thickness 
B-1 Pickling 
3 Drilling pin hole 
4 Reaming pin hol 
5and6 Milling edges; front, rear and both sides 
7 Straddle-milling tongue 
\A Removing burrs left by operation 7 (operation BB 
occurs in operation CC) 
9 Profiling right edge of tongue 
10 Hand-milling left front corner 
CC Removing burrs from pin hole (reamer) 
8 Jig-miller rear end 
16 Reaming and countersinking ejector-pin hole 
ll Polishing upper and lower sides of bearing and front 
end 
18 Filing, general cornering 
13 Casehardening 


OPERATION A. BLANKING 





Transformation—Fig. 1065. Machine Used—Perkins No. 19, 
1%-in. stroke. Number of Operators per Machine—One 
Punches and Punch Holders—Square shank Dies and Die 
Holders—Held by setscrew in shoe. Stripping Mechanism— 
Steel stripper screwed to face of die Lubricant—Stock oil 
with cutting oil Production—600 pieces per hr. Note- 
Blanking two at a time 


OPERATION B. PRESSING 
Machine Used—Perkins No. 19, 1%-in. stroke. Number of 
Operators per Machine—One Punches and Punch Holders- 
Square shank Dies and Die Holders—Die plate screwed to 


600 pieces per 
up corn- 


shoe bolted to bed of press. Production 
Note—Pressing burrs and trying to straighten 


shoe 
hi 
I 


‘ 


8S. 



























FIG. 1O70 





OPERATION 4 





FIG. 107] 
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PICKLING OPERATIONS 5 AND 6. MILLING EDGES, FRONT. REA 
AND BOTH SIDES 
Transformation—Fig. 1073. Machine Used—Pratt & Wh 


OPERATION B-1. 


Number of Operators—One. Description of Operation—Put 
into the pickling solution, consisting of 1 part sulphuric acid ‘ i 
and 9 parts water, and left for 10 or 12 min. Apparatus and ney No. 2 Lincoln miller. Number of Operators pet Machine 


Equipment Used—Wire baskets, wooden pickling tanks and One Work-Holding Devices—Held on pin clamped by vi 
jaws, Fig. 1074; this holds work in two positions, A and Bb. 


pulley block. ; 
Tool-Holding Devices—Standard arbor Cutting Tool Ee 
OPERATION 3. DRILLING PIN HOLE 1075, gane of milling cutters Number of Cuts——()ne ( 
Data—70 r.p.m.; 5-in. feed Coolant-—Cutting oil, put on wit! 
Transformation—Fig. 1067. Machine Used—Sigourney Tool brush. Average Life of Tool Between Grindings—9,000 piece 
Co. three-spindle 12-in. upright drilling machine. Number of Gages—Fig. 1076; ejector fits over pin, and three shd \ 
Operators per Machine—One. Work-Holding Devices—Driltl jig, and C measure the three sides Production 45 per hr Not 
Fig. 1068; work held in leaf A, which is locked in place by Work held on pin. 
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OPERATION 7 


. - 26 Yeeth on Fe 
Ke Ase > a Sas 
FIG. 1079 


arm B: bushing at C. Tool-Holding Devices—Drill chuck. OPERATION 7. STRADDLE-MILLING TONGUE 
Cutting Tools—Twist drill. Number of Cuts—One. Cut Data Transformation—Fig. 1077. Machine Used—Pratt & Whit 
—900 r.p.m.; hand feed. Coolant—Cutting oil, s-in. stream ney No. 2 Lincoln miller. Number of Operators per Machine 
Average Life of Tool Between Grindings—600 pieces. Gages— One. Work-Holding Devices Held on pin, clamped by vis 
Fig. 1069, diameter of hole and location. Production—125 jaws, Fig. 1078. Tool-Holding Devices—Standard arbor. Cut 
per hr. ting Tools—Two side-milling cutters, Fig. 1079. Number ol 
x : * 1; . . Cuts—One. Cut Data—80 r.p.m.; %-in. feed. Coolant—Cutting 
OPERATION 4. REAMING PIN HOLE oil, 4-in. stream. Average Life of Tool Between Grindings 


Transformation—Same as Fig. 1067. Machine Usea— 5,000 pieces, Gages -Fig. 1080; A, width of tongue and bod) 
Sigourney Tool Co. three-spindle 12-in. upright. Number of B, radius of side of tongue. Production—40 per hr 
Operators per Machine—One. Work-Holding Devices—Held he : or _—P y . aT RY 
Operators Pek held in hand, Fig. 1070. Tool-Holding Devices OPERATION AA. REMOVING BURRS LEFT BY 
—Drill chuck. Cutting Tools—Reamer, Fig. 1071. Number OPERATION 7 
of Cuts—One. Cut Data—900 r.p.m.; hand feed. Coolant—Cut- Number of Operators—One. 
ting oil, ;,-in. stream. Average Life of Tool Between Grind- Removing burrs thrown up by operation 7. 
ings—600 pieces. Gages—Fig. 1072. Production—350 per hr Equipment Used—File. Production- Grouped with operation ¢ 


Description of Operation 
7 Apparatus and 
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OPERATION 9 
OPERATION 9. PROFILING RIGHT EDGE OF TONGUE fixture in operation 10. Apparatus and Equipment Used—Hanu 


Transformation—Fig. 1081 Machine Used—Pratt & Whit- reamer. Production—Grouped with operation 8 
ney No. 1 profiler. Number of Operators per Machine—One OPERATION 8. JIG-MILLING REAR END 
Work-Holding Devices—Held on pin clamped with finger : : 


clamp, Fig. 1082; details in Fig. 1083; work located on pin A Transformation—Fig. 1090. Machine Used—Sigourney Tool 


against stop B; clamp C and cam D hold in place; profile form 09. thre e-spindle A2-in. upright Number of Operators — 
at E Tool-Holding Devices—Taper shank.- Cutting Tools Machine—One Work-Holding Devices—Drill jig, Fig. 1091; 
Milling cutters, Fig. 1084. Number of Cuts—Two. Cut Data work A is held on pin B, and clamped by arm C; guide bush- 
1,200 r.p.m.; hand feed Coolant—Compound, \-in, stream ing at D; details in Fig. 1092. Tool-Holding De vices—Drill 
Average Life of Tool Between Grindings—500 pieces. Gages chuck. Cutting Tools Milling cutter, Fig. 1093. Number o 
Fie. 1076. slide C Production 80 per hr. Cuts One Cut Data 650 r.p.m.; hand feed. Coolant Cut- 


ting oil, y,-in. stream. Average Life of Tool Between Grind- 
OPERATION 10 HAND-MILLING LEFT FRONT CORNER ings—1,500 pieces. Gages—Fig. 1094, location of groove with 


Transformation—Fig. 1085 Machine Used—Garvin No. 3 TFrelation to pin hole. Production—100 per hr. 
hand miller. Number of Operators per Machine—One. Work OPERATION 16. REAMING AND COUNTERSINKING 
Holding Devices Rotating fixture, Fig. 1086: details in Fig » — . >TRY . 
1087; corner A is rounded as fixture rotates: work held on pin EJECTOR-PIN HOLE 
B, located by stop C Tool-Holding Devices—Taper shank Machine Used—Bench lathe Number of Operators per 
Cutting Tools—Milline cutter, Fig 1088 Number of Cuts Machine—One. Work-Holding Devices—In hand against the 
One Cut Data—600 r.p.m.; hand feed. Coolant—Cutting oil, countersink. Tool-Holdinge Device In drill chuck in bench 
put on with brush Average Life of Tool Between Grindings— lathe. Cutting Tools—Fig. 1095, A and B. Cut Data—900 r.p.m. 
5,000 pieces Gages Finger gage, Fig. 1089: held on pin A, Coolant—None. Gages—Fig. 1096. Production—250 per hr, 
ees > Vv ) ; we eS £ ges « ‘ rk ro ‘ Oo 
ott oer he” Bi finger C swings over the work. Production OpeRATION 11. POLISHING UPPER AND LOWER SIDES 
OF BE tING AN TRON =N 
OPERATION CC. REMOVING BURRS FROM PIN HOLE : OF Bee ASD Paes oe y 
Rete i Number of Operators—One Description of Operation- 
(REAMER) Polishing upper and lower sides of bearing and front end 
Number of Operators—One Description of Operation Apparatus and Equipment Used—Polishing jack and wheel 
Removing burrs and reaming hole squeezed together by Production—300 per hr. 
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OPERATION 10 
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4 Teeth, Right Hand 
FIG. 1093 
cr. 




















FIG. 1094 


OPERATION 18. FILING, GENERAL CORNERING 
Number of Operators—One. Description of Operation 
General filing and cornering. Apparatus and Equipment Used 

File. Production—120 per hr. 
OPERATION 13. CASEHARDENING 





Number of Operators—One. Description of Operation 
Caseharden in cyanide at 1,500 deg. F.; quench in oil. Appar- 


-Crucibles in oil-burning furnaces. 


Ejector Pin 
The ejector pin is an automatic-machine job and holds 
The head is slotted 
easily during the as- 


atus and Equipment Used- 


the ejector in place in the receiver, 
so as to be able to control the pin 
sembling, the head being spread to fit the hole tightly. 
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Form Tool on Cross Slide 
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FIG. 1099 
in diameter and comes 


Full details 


It is made of screw stock 0.245 in. 
in 10-ft. lengths. 
given 


The limit is —0.001 in. 


are Figs. 1097, 1098 and 1099. 
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FIG. 1096 









OPERATIONS ON THE EJECTOR PIN 


Operation 


l Automatic 
2 Slitting (hand and automatic) 
3 Crowning 
4 Spreading slot 
OPERATION 1. AUTOMATIC 

Machine Used—Brown & Sharpe automatic; tool layout, 
Fig. 1098 Number of Operators per Machine—One Work- 
Holding Devices—Draw-back chuck Tool-Holding Devices 
Holder on crossfeed carriage. Number of Cuts—Two Cut 
Data—1,500 r.p.m Coolant—Cutting oil, %-in. stream. Aver- 
age Life of Tool Between Grindings—3,000 pieces. Gage 
Fig. 1099; A, total length; B, length of body; C and D. diam 
eters: E and F, radius of end and head Production—125 p 


slotted in Whitney hand 


usual way. 


hr Note 
miller; pins are 


Size of stock, 0.245 in., 
blued in the 


<3 


Brazing High-Speed Steel Tips to 
Machine-Steel Cutting Tools 
By James E.uis* 


The great increase in the cost of high-speed steels 
the past two years has caused much study of possible ways 
to use up all scrap and to economize in the use of new 
steel. There has been a great deal of comment in the 
American Machinist on this subject. Most of the articles 
have been concerned with the welding of tips to machine- 
steel shanks, although a few have been about brazed-tip 
tools. I have had with the 
latter class, and the results I have obtained may be of 
interest. 

As a brazing medium I have used several kinds of brass, 


some experience tools of 


silver solder, such as is used on bandsaws, and copper, 
which has given the best results in that it 
higher heat to melt and more nearly approaches the hard- 
ening heat of the high-speed steel than any of the others. 
As a flux I first but it was uncertain, 
ably due to the moisture in it. Bicarbonate of soda was 
tried and gave better results than borax, but it is 
always to grind the bit and the iron shank clean at the 
points of contact before brazing. 


requires a 


used borax, prob 


hest 


*S. J. Ellis Machine Works 
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The brazing is done in an ordinary forge, which is 
filled with hard coke; and the heat is brought up slowly. 
A brick or a piece of iron is placed in front of the fire to 
support the tool with only about 2 in. extending into 
the fire. It requires some time to get the copper melted, 
owing to the fact that all the heat must come up through 
the iron shank, as the tool cannot be turned during the 
heating. When the copper begins to run, the tool is re- 
moved from the fire, the bit is given a firm pressure and 
When 
it is 
use of wire to bind 


then plunged into oil after the tool begins to cool. 
it ean be handled, it is struck on the anvil to see if 
The 
the parts together is unsuccessful. 
As to the methods for preparing 
several. The first tools that we used 
iron ground bright on the end where the tool was to be 
brazed and the bit brazed on, as shown in Fig. 1. The 
tool was 1% in. high at the cutting end and was about 
right for ordinary work, but the shank was weak and 
also, the bits would slide 


solid, after which it is ground. 


the tool, there are 
were a piece of bar 


would bend under heavy cuts; 


off sidewise. The final form was that shown in Fig. 2, 





FIG.1 First Form 





= —G Yi 
“@Q FIG.2 Final Form 
BRAZED-TIP CUTTING TOOL 


the shank being 34x14 in. and the tool 1% in. square, 
as before, with the seat planed down 1 in., leaving a 
wall ! \ in. broad to take the thrust of the eut. The sheet 
copper was bent up on the sides and one end in order 
to braze the tool on three sides. This is important, as it 
insures the heat being absorbed by the shank, adding to 
the life of the tool. 

This tool has given satisfaction on lathe work, both on 
roughing and finishing, but on heavy shaper and planer 
duty it breaks off. This is apparently not due to an im- 
perfect braze, but to the sudden shock on entering the cut. 
The soft metal just below the bit at the extreme end of 
the tool gives way, and the entire bit is then torn off. 
It is possible that, if the shank were made of tool steel, 
this would not occur. 

It seems to be a peculiarity of high-speed steel that 
the copper will not always unite with it, although it does 
with the iron. This is the cause of all the failures, for 
when the bit breaks off, it will always show spots where 
the copper had not united. While the brazed-tip tool 
has not the endurance of the electrically welded tool, it 
We are 


and when 


has possibilities, especially for the small shop. 
drawing out short solid tools to fit tool holders; 
the bits are used up to about an inch long, we braze them 
to an iron shank. 

This method of using up the short ends of high-speed 
steel should prove to be of use in the small shop which is 
not equipped with welding apparatus, 
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Double-Ended Caliper Gage 
for Milling Jobs 


By J. V. SoupER 


Vol. 46, No. 4 


The illustration shows a caliper designed principally 
for taking measurements where the ordinary style of cal- 
used, as in measuring be- 
The rigidity 


iper cannot conveniently be 
tween slots in milling jobs, gage work, ete. 
of this caliper makes it sensitive to a fraction of a 
thousandth. 

It is made of tool steel, hardened, ground and lapped. 
After hardening, the heads A are clamped together and 
the holes lapped to fit drill rod of some convenient size. 
The heads A are then clamped individually by the screws 


aw 


DOUBLE-ENDED CALIPER GAGE 


to two pieces of drill rod, squared up on an angle plate, 
and the surfaces B ground. The sides were ground with 
the rods C resting on parallels in order that the sides 
might be parallel to these rods. 

As the illustration shows, this is a double-ended cali- 
per, one end for round internal work and the other for 
parallel surfaces. The parallel jaws were reduced ‘to 
0.050 each, requiring the addition of 0.100 to the mi- 
crometer reading in all cases where external measure- 
ments were made, 

To grind the round jaws true is a little more difficult. 
In the center of a bench-lathe 
faceplate a brass plug was driven. Two sides were milled 
equal to the width of the caliper. At right angles a slot 
was milled equal to the thickness of the parallel jaws, 


It was done in this way: 


or jy in. (the plate indexed 180 deg. for both milling 
cuts). A small angle iron was pressed against one side 


of the plug and clamped to the plate. The parallel jaws 
were entered in the slot, squared, clamped to the angle 
iron, and the round jaws reduced to the desired diameter 
with a traverse grinder. 

The heads A are slotted, as indicated in the figure, 
while the yoke D is made of two pieces with a piece of 
paper between them for clamping clearance while drilling 
For internal parallel measure- 
ments equal to or greater than the heads A they can be 
reversed, as the dotted lines show at #, making a deeper 
All screws have knurled heads, also screw- 


and reaming the holes. 


entering gage. 
driver slots. 
This gage will be found a valuable asset to any kit of 


tools, its size and general details depending upon the 
need and taste of the individual, while its capacity is 
governed only by the length of straight drill rod obtain- 
able and the size of available micrometers. 
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Developing the Whitworth Form 
of Thread 


A tool shop called upon to produce cutters for milling 
Whitworth thread chasers found it necessary to originate 
its master tools, and the following method was adopted. 
The results were highly satisfactory. Probably our 
English cousins have an easier way to achieve similar 
results and will tell us in the columns of the American 
Machinist how they do it. 

Tables of thread dimensions in engineers’ handbooks 
give us the necessary information as to angles, radii of 
circles, ete., so that the problem resolves itself into 


producing a form, as shown, having sides of 55 deg. 
























THE TOOLS AND THE LAP 





included angle and tangent to circles of fixed diameter. 
Inasmuch as methods of making forming tools for formed 
cutters have been columns, nothing 
but the master fly tools will be considered, and four 
pitch will be selected as an example. #B illustrates what 
we will need first. Select a piece of good quality carbon 
tool steel; machine to proper size to allow for grinding; 


described in your 


harden, temper and grind to sizes given. 

The straight can be ground in a 
grinder, and the circle as close as is practical free hand. 
The next operation is to lap the angle surfaces, making 
For this operation the 

It consists of a gray- 


surfaces surface 


them 55 deg. included angle. 
lapping fixture shown was made. 
iron frame and a steel spindle so made that it will 
hold the tool B and permit of its being revolved around 
the center C and present both angular surfaces and the 
circular portion to the lap in such a manner that no 
more than a predetermined amount can be removed. 

In making the fixture the shoulders S were turned 
in diameter and the base planed and 
When this 
the 


to exactly 2 in. 
scraped until it was even with the turning. 
the exact 


had been lone, we knew distance from 
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Letters from Practical Men 
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center to the base; and to produce a lapped surface of 
a given radius it was only necessary to make the lap 
this given amount less than the distance from the center 
to the base of the fixture. The dotted represent 
a cast-iron lap in position under the tool ready to be 


lines 


used, and it is evident that by using care a part of a 
true will be produced and that the radius will 
equal the difference between the thickness of the lap 
and the height of the center, as already stated. With 
the tool B we can now produce the second fly tool D, 


circle 


making the distance from center to center of the circles 
equal the pitch, in this case 0.250. By now using fly 
tools B and D, forming tool FT can be provided, with 
the assurance that all dimensions will be right. 
Ohio. R. W. 


FY 


GREEN. 


Cleveland, 





Dies for Piercing Single Radial 
Holes in Shells 


When the number of shells or other articles that 
quire perforating is so small as not to warrant making a 
set of tools that will perforate the required number of 
holes simultaneously, the work can be perforated on a 


reé le 


bench power press with a die similar to the one shown at 
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DIES FOR RADIAL HOLES 
A in the illustration. The work for this die is shown 
at B. 


A common mistake of many die makers in making a 
simple die of this kind is that the scrap escape hole is 
should be made as shown at 


made vertical, whereas it 
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either A or C. The reason for this is that when a scrap 
escape hole is vertical, the scrap punchings drop down 
and get caught in the holes already perforated in the shell 
while the operator is trying to turn the shell in position 
so that the holes will engage in the spacing-off finger 
_not shown). This often causes the shell to catch on the 
die in such a manner that the shell cannot be turned or 
pulled off without distorting it. By making the die as 
shown at A or C the scrap punchings will not come in 
contact with the holes in the shell. The perforating dies 
are made from steel bushings and can readily be removed 
by taking out the grub screws. 

In cases where the perforated holes are large or ir- 
regular in shape, the punchings must drop through a 
vertical escape hole, as they would clog and not go 
through an angular escape hole, which would have to be 
made so large as to weaken the die holder. In order to 
prevent large punchings from catching in the holes in the 
shell, a shutter which acts as a trap by closing up the 
escape hole when the shell is slipped over the die is em- 
This shutter is made of soft sheet steel and 
swings on a pin driven into the die holder. When the 
shell is removed from the die, the shutter swings open, 


ployed. 


allowing the punching to drop. 

Nothing new is presented in the foregoing paragraphs, 
which merely describe some of those simple yet important 
kinks in the art of die making that are not so generally 
known and made use of as they should be. 


Waterbury, Conn. CHARLES DORSCHER. 


Reading Copied Charts 


Recently I found it necessary to read coérdinate values 
from curves that had been reduced for printing. The unit 
ordinates and abscissa were noted, but it was difficult to 
the 
Several of the values were 


estimate intermediate values as curve was not re- 


duced to any particular scale. 
to be combined in quadrature, hence close estimates of 
eurve values were desired. 

I finally hit upon the following scheme of reading or 


plotting intermediate values upon squared paper when, 
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METHOD OF READING GRADUATIONS 


for the sake of clearness, numerous cross-lines are not 
desired: 

Using a graduated scale divided into eighths or tenths 
(or smaller if desired), zero mark of the scale is placed 
next 


unity dimension upon the succeeding noted ordinate or 


less noted ordinate or abscissa and the 


upon the 


abscissa. 


This divides the intervening space into equal 
A slight adjustment of the graduated scale 


divisions, 
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will bring the required value of the curve so that it may 
be easily read on the scale. This fractional value is 
added to the noted ordinate at zero in the scale. 

Example: As illustrated, A value of 2.5 gives B value 
of 4 + 4.4. Also A value of 4 reads B value of 
5.565. Again, B value of 5 reads A value of 3.37. 

Schenectady, N. Y. H. H. Stmmons. 
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Laying Out and Drilling Jig 


The accompanying illustration shows a handy little 
tool which I use for drilling and laying off work. It 
consists of a bar A with a T-head B at one end. The 
upper surface of A has a scale set in. A series of bush- 
ings are made to fit the holes D, # in B and F in the slid- 
The closest these can be set is 1 in. center to 


ing head (. 





Nees 


THE DRILLING JIG 


center. The edges of the bar A are 1% in. from the 
centers of the holes D, F and F. 

The bushings @ and the plugs H are made to fit the 
holes D, FE and F. These are in pairs, the plugs lo- 
cating the head after a hole has been drilled. 

In laying out a job the guide lines of the layout are 
spaced 14 in. either inside or outside the actual loca- 
tion of the holes. The edge of the bar A is matched up 
with this line, and the bushings disposed either to one 
side or the other, depending on whether the guide layout 
lines are inside or outside the true position of the given 
layout. 

The sliding head C is applicable to either side of the 
bar A. Tightening the clamping screw J draws C down 
solid on the bar A. M. Carry. 

Chester Park, L. I. 


si 
A Bonus Announcement for 1917 


The Kempsmith Manufacturing Co., Milwaukee, Wis., 
has recently announced an extra-payment plan that gives 
a 10 per cent. bonus to all shop employees staying with 
the company the entire year. The bonus will be paid in 
four installments of 2144 per cent. at the end of each 
quarter. Employees entering the service of the company 
between the first and fifteenth day of the first month 
of any quarter will receive the bonus for that quarter. 
This plan will mean an additional distribution of about 
$35,000 in wages. 

Last Christmas all salaried employees who had been 
the company for two more received a 


with years or 


present of two weeks’ salary. 
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Driving Two Rivets Where One 
Was Not Practicable 


I had several hundred beams to make, consisting of 
These beams 


two channels S and a hood plate Q, Fig. 1. 
were over 40 ft. long. It was desired that R should be a 
good job of riveting. As the hydraulic-driven rivet makes 


a more efficient joint than the hand-driven one, I wished 
tu put this job on a 


hydraulic riveter. While I had 
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pass through. 
rivet, shown at 7’, Fig. 4, the flat head having a bearing 


It was necessary to use a special flat-head 
surface larger than the area of the rivet. This was 
necessary to prevent the rivet from backing up while be- 
ing driven. The view J in Fig. 4 shows what would have 
happened if a standard or button-head rivet had been 
used. Of course, the outside heads were standard. 

It was very important that the bar G should have no 
twisting movement, as the rivets, while being upset, 











Fig.2 

















Fig.3 





FIGS. 1 TO 5 





beam over 40 ft. long 


Fig. 1—Special 
rivets simultaneously 


heading the two 
arrangement 


Fig. 4—Details 


several of these machines at my disposal, it was impos- 
sible to do this work on any of them. 

On the one I planned to use, Fig. 2, the dimension C, 
Fig. 1, was several inches: less than was necessary to 
straddle the jaw of the machine at U, Fig. 2, 
the place where the bottom flanges of the channels would 
have to come to bring rivet holes in line with the driving 
ram. Of course, the tool holders D and D-1 could be 
made to suit, but 17 would have to be enough less than C 
te permit the work to be slipped over the jaw and tool. 
As the design could not be changed so that channels 
would come on the outside of the plate, with the flanges 
out, it looked as if hand riveting would be necessary. 

Then I got the idea that, on the same machine, it might 
he easy to drive two rivets where it was impossible to drive 
and it was. Fig. 3 shows the arrangement used. 
Two heavy bars F and £-1, bent as shown and clamped 
to a cast-iron block F, made a rigid bracket when bolted to 
the jaw of the machine which supported the driving ram. 
This bracket supported a sliding bar G, detailed in Fig. 4, 
which was grooved on the ends to allow the rivet heads to 


which is 


one 





Jaws of Hydraulic Riveting Machine 


DETAILS OF 


Fig. 2—Hydraulic 
of sliding 





Operating 
\Cylinder 
4 L 




















RIVETING 


selected for 
bar and 


JOB 


the work 
rivet Fig. 5 


SPECIAL 


riveter Arrangement for 


through riveting 


Fig. 
Section 


must remain in perfect alignment with the heading tools 


D and D-1, This horizontal shifting move 
ment, without other motions, was secured by boring the 
cast-iron block F to a with the bar G. A 
setscrew // prevented the bar from turning. The oper- 


ation of riveting with this arrangement was as follows: 


Fig. 3. 


very close fit 


The beam, having been assembled, bolted and reamed, 
was placed in the riveting machine. It was supported on 
the rollers K, 


side of the machine and adjusted to bring the rivet holes 


Fig. 3, several of which were placed at each 


ii the beam to the proper height to match the tools on the 
machine. Several hot rivets were inserted in holes from 
the inside of the channels, and the beam was advanced 
until the extending ends of the first pair of rivets were in 
line with the heading tools D and D-7. Then the pres 
sure was applied. The traveling the 
over against the other jaw of the machine, upsetting the 
rivets as it went, until ) and D-/ were tight against th 
hood plate Q. Notice that the space L was greater than 
the distance M, so as to prevent the channel from hitting 
the bracket bar F-7/. 


ram forced beam 
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On the return stroke of the ram the plate NV drew the 
beam back in position for the advance to the next pair 
of rivets. The beam was easily rolled ahead, owing to a 
slight clearance at O and P caused by the springing of 
the hood plate ). Of course, this space Was closed up 
while the pressure was on. In Fig. 5 is a section through 
hB-B. Fig. 3. showing how LV clears the bracket 
driving the rivets. cS -. 
Mt. Vernon, II. 


while 


Rot RS. 


Roughing Out Blanking Dies 


} 


when tt 


The most convenient me thod to employ is cde- 
sired to eut out different shapes from heavy sheet steel, 
or to rough out blanking dies and such work. is to drill 
a series of holes spaced so that the drill will do most of the 
thin bridge 
drill 


space the 


work, leaving a very hetween the heles. 


In order that the will do the work properly, it is 


necessary to. first centers of the holes with a 


center punch. Most mechanics are familiar with the com- 


mercial stvle of spacing center punch that has a spring 


wtuated spacing leg for setting it for different spacings. 


also several homemade varieties, some more 


The re unre 
complicated than others. But for simplicity and conven 


ence, the solid type of spacing center punch, Fig. 1, has 
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FIGS. 1 TO4 SPACING PUNCH AND THE DRILLED WORK 
4 iking 
od of drilling 


Steps in m 


Met}! 


Fig l Spacing punch Fig 


punecl Figs. 3 and 4 


foul 
i! 


apart. These 


for general tool and die work 


punch points Ye. ay. by and %& In. 


sizes Covel all Pequere ments 


Anv mechanic can make a set of these spacing centet 
punches in a short time. 

To it serie the Various steps Troma piece of di ll] rod t 
the finished article, we will take for an example a cent 


points 14 in. apart. A piece o 
length 


punch with the spacing 
drill rod is eut to a 
rounded as at A, Fig. 2. The 
as shown at B. All the 
making this type of center punch are 


’ 
convenient and one end ts 


other ( nal Is flattened out 
other stages—from €( to G—in 


self-explanatory. 


\n 8-in. mill file and a 14-in. square file are the tools 
to be used for beveling the flat sides and the edges, as at 
D) and #. and also for filing the nicks. After this 


has been done, the center portion left by the square file, 
as.shown at F, is filed 
The corners left on the two spacing points 


down. The punch will then re- 
semble G. 
are now rounded off with a small file, and the punch is 


If made of drill rod, it should be 


for hardening. 


ready 


MAC 
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ardened, and then drawn to a dark straw color. A spac- 
ing center punch is used only to make a smal] impression 
or the regular heavy center punch to follow, so there is 
no danger of the spacing points breaking off in use. 
Where a set of spacing center punches of this type has 
wen made, the punches should be stamped on the stem 
with the used with each punch, as 


hown 1h) 


size of drill to be 
Fig. 1. 
inches have been hardened and tried out. 

\ kink worth remembering in drilling stock for part- 


The sizes can be stamped on after the 


ing is illustrated in Fig. 3. 


The piece FE is to be removed 
A by drilling. After a line 
as been scribed a safe distance from the finish contour 
f the die, in this case represented by the line B, the 


rom the sectional die block 


of the 
drill centers are laid out with a spacing center punch and 
regular punch. Every 
other hole C is now drilled clear through the bloek A all 
The holes ) are then drilled the same 


ihe impression deepened with a 


the way around. 
ay, and if the drilling has been properly done, the piece 
,* 2 . 

can easily be removed by a few taps with a hammer. 
The reason for drilling every other hole is to prevent the 
drill A glance at 
the layout in Fig. 4 will make clear the point here in- 


from running off into the next hole. 
volved and will demonstrate that the only successful 
A, Band C is to drill holes A and C 
rst and leave hole B for the last. Iluco F. Pusep. 
Dayton, Ohio. 


wav of drilling holes 


Why Was the Storekeeper Fired P 
rhis isa true story, and I believe it could be duplicated 
other shops, which is my excuse for sending it along. 
The works had a system of keeping all stock tools in 
e general stores, the toolroom having a minimum and 
inaximum working stock, drawing on the general store as 
One day the toolroom foreman sent through 
1.",-1n. 
ith two 48 drills. He 


tive storekeepe r what 


CQ a. 


order for two twist driils. The boy returned 
was sent back and told to inform 
was wanted. The boy then re- 
turned with the order and no drills. 

At this point the chief foreman happened on the scene 
nd took the storeman’s side of the question, informing 
the toolroom foreman that the order should be distinct 
whenever there was a possibility of its reading two ways. 
The order was made plainer and again sent through, to 
«” returned because the storekeeper discovered it had not 
heen copied (a rule of the firm being that all orders must 
The ( hic f being still on the scene, his advice 


Asa 


signed it. 


( copied). 


as sought. result the chief himself wrote another 


er and the hoy again being dispatched for 
i drills. 
This story should end here, but some ten minutes later 


{ 


e chiet foreman 


He discovered 


happened to see the toolroom coming 

om the stores and inquired the reason. 
two 43 drills had again been sent out. The foreman took 
them back himself, and after threatening the storekeeper 
in various wavs obtained the correct drills, but net until 
the storekeeper had torn up the chief’s order and sub- 
himself. Five minutes later the 


Whether it was because he could 


stituted one written by 

storekeeper was fired. 

not read or because he willfully disobeyed orders or be- 

cause the drill hand had been waiting for nearly half an 

drills, I would not 

opinion. I. 
Belfast, Lreland. 


venture an 
P. Terry. 


hour for one of these 
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Employment Bureaus for Classifying 
Workmen 
The article by C. W. 


up a subject that is being more and more considered in 
various states. New York already has a well-established 
labor bureau, that is doing good work in many lines. 
Work of this nature requires a grasp, not only of the 
details, but of the broad human principles involved. In 
this New York is exceedingly fortunate in its choice of 
Charles B. Barnes as director. 

While I heartily agree with the need of an employment 
bureau, we must be careful not to introduce ezar-like 
methods into its routine; and if we 
men, we may easily tie them to a lower grade than they 
are capable of filling, or prevent them from advancing. 
This is not only unfair to them, but to the employer and 


Johnson on page 64 brings 


begin to classify 


to the community at large. 

Men do not always change jobs in the hope of getting 
a “soft” place. In fact one of the first questions em- 
ployers are learning to ask themselves is why men leave 
their employ at all. Is it not better to trv to find the 
reasons, and remedy them, instead of attempting to create 
classifications that tend to prevent a man from 


changing jobs even with good cause ? 


miay 


Some shops make it a point to inquire carefully into 
the cause of every man’s leaving, it being necessary for 
the man to give his reason to the employment superin 
tendent before he can get his pay. If it is a case of 
incompatibility with the foreman he is given separation 
papers and transferred to another department, where he 
often makes good. 

There are, of course, a certain percentage of men whio 
are naturally wanderers; but the great majority, especial- 
ly those with a family, do not change jobs for the mere 
fun of changing. Let us try to make the jobs more 
attractive as the first step, and then follow it up with 
any plan of just classification and distribution by means 
of employment bureaus, which have an important place 
to fill as distributors of labor and are beginning to do 
a much needed work. Frank C. Hupson, 
New York City. 


High-Speed Power Winder for 
Electric Coils 


On page 824, Vol. 43, the American Machinist de- 
scribed a power winder made out of a grinder head. The 


remark that most coils are wound with the lathe was a¢ 
curate indeed, and when high prices were offered for old 
lathes a substantial profit was made by replacing the lathe 
used for winding with an ingenious power winder made, 
at hardly any cost, out of junk. Besides the direct gain 
derived from this one suggestien offered by the Amer- 
ican Machinist there is also the great saving of labor 
and time, as the new power winder is from 10 to 12 times 


speedier than the lathe. 


Discussion of Previous Question 
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The winder runs 1000 r.p.m. and may be speeded up 
to double that amount. A boy is able to run 12,000 


wire turns within half an hour, all operations, like in- 
Included. In 10 


serting paper lavers, ete., hr. 66,000 
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WINDER 


FIG. 1. THE COIL 
ft. of wire, representing 120,000 turns, has been wound, 
this still being below the maximum outpnt. The same 
job on the lathe might have taken over a week, and there- 


fore many a reader might be interested in this machine. 
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The winder, as shown in the illustrations, consists of a 
wooden bench, A, Fig. 1, 31x30x36 in. high, on which a 
small motor B drives the coil shaft C by means of a round 
leather belt D. The motor can be run either way by a 
. This switch is only used for re- 


double-throw switch £. 
but when winding, the motor is governed by a 


Pet y* 
versing ; 





FIG. 2. END VIEW OF WINDER 
single-pole switch F. By putting the foot on the pedal @, 
which is kept up by the spring //, the connecting link / 
pulls the slide K down and with it the pulley A-7 and the 
pins A-2 and K-3, which are fastened to the slide. 
Bringing the pulley down slackens the belt, which 
loosens its grip on the coil-shaft pulley. The pin A-2 
strikes the switch F and opens it, stopping the motor. 
The pin A-23 presses the brake L on the coil shaft, stop- 














OF 


WINDER 


FIG. 3. FRONT VIEW 
ping it immediately, and damage to the wire is pre- 
vented. By releasing the pedal the slide moves halfway 
up, and the pin A-3 strikes against the catch M and 
moves it out of its way. While the slide is kept in this 
intermediate position, the switch F is still open, the belt 
has not yet been tightened by the pulley, but the brake L 
has enough play to be thrown azainst the pin L-/ by the 
spring L-2, thus releasing the coil shaft. 

The 
single movement, and within a fraction of a second Ate 
belted coil shaft running from 1000 to 2000 r.p.m. has 
been stopped and unbelted and can be revolved freely 
by hand to unwind a the wire or to insert 
paner layers. This and the adjustable circular wire 
float, described later on, are responsible for the surprising 


whole combination of actions is the result of one 


section of 


capacity of the winder. 


To restart, remove the catch M by its handle M-/; 


the slide is pulled up by the spring on the pedal, the 
pulley tightens the belt, the switch closes and starts the 
motor, and the pin A-3 keeps the catch M in the original 
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angular position. The slide runs against a slotted up- 
right NV, made out of 2x2x%-in. flat iron, which also 
carries the pin L-/ and the catch M. 

The coil shaft C runs in a Y-bearing O. At the right 
it carries the belt pulley, and it drives the revolution 
counter P (made out of an old water meter), which rests 
on a foot P-1, made of flat iron. At the left the shaft 
carries the cone C-2, which is drilled for the 1%4-in. shaft 
C-1. This is fastened to the cone by a removable set- 
screw. The loose shaft C-/ rests at the other end in a hole 
in the shaft C-3, which is held fast in the bracket Q by a 
setscrew. The shaft C-/ is threaded at the left-hand end, 
and by means of the cone C-4, the spacers and the nut 
any coil up to 1034 in. in length and with a core-hole 
diameter up to 2 in. can be secured satisfactorily between 
the two cones. Coils up to 4 in. long may be put in or 
removed by unscrewing the nut and by moving the 
shaft C-3 back. For longer coils the shaft C-/ has also 
to be taken out of the cone C-2, to do which the setscrew 
has to be loosened. 

The arrangement for unwinding the wire spool P is 
practically the same, but is more limited, as the sizes of 
ihe commercial spools are standard. The only addition is 
a drum S on one of the cones, against which rubs a bent 
strip T, The strip is fast- 
ened to the table, and by means of the screws the fric- 
tion on the drum and, with that, the tension in the wire 
HW’ can be regulated. 


of springy phosphor bronze. 


The wire runs from the spool along the pulleys U’, V 
XV to the coil. The pulley V slides lightly over a ,';- 
in. rod (which also serves as fulerum to the brake), which 
rests in arms of the Y-bearing O. The pulley V swivels 
en the floating rod Z, and the pulley U is in the top of the 
pin that is also the fulerum for Z. The tension in the 
wire lifts the float Z from the table and presses the 
wheel Z-2, at the end of the float, against the strip Y, 
which is elevated from the table to a distance slightly 
greater than the diameter of the wheel Z-2. In this way 
the rod Z and its pulley float by the tension and fol- 
low the pulley .V, describing part of a circle. The pulley 
\ follows the wire instantaneously in its rapid back 
and forward motion along the coil. The strip Y is pro- 
vided with adjustable stops for the wheel Z-2, and the 
fulerum of the float can be shifted to the center of any 
coil, along the slide Z-/. The weight Z-3 on the float 
can be moved along the rod as a further regulation for a 
perfect floating of the wire. A general idea of the ma- 


chine can be gained from Figs. 2 and 3. 


’ 
and 


By combining the good points of the power winder pre- 
viously described in the American Machinist and of this 
one a unit can be formed that will prove to be an asset to 
any experimental machine shop. JAN SPAANDER. 


Brooklyn, N. .f 
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The Unending Struggle—Against 
Nature or ManP 


The first editorial on on “The Unending 
Struggle,” leaves several points unexplained. While it is 
true that we must continually repair structures, it hardly 
follows that we pay for all the great works that we use. 
If we did, it would leave only the repairs to be paid for by 
the next generation, when in reality it must pay the in- 
terest, if not the principal, on bond issues in addition to 


page 37, 
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repairs. It is the habit of nations, whether at peace or 
at war, to leave many debts for the next generation. 

Neither do I see how we can call Nature hostile. Till- 
ing the soil gives us ample crops, at least in our latitude. 
We were given wild horses to tame into beasts of burden, 
and cows and sheep are also the gifts of Nature, rather 
than due to any effort on the part of man. 

No one will deny the continual battle to obtain food, 
clothing and shelter, but this is not due to the hostility 
of Nature half so much as to the hostility of our fellow 
man. If it be true that a day’s work purchases more than 
ever before, many of us would like to know just how it 
works out with flour costing twice what it did a year 
or so ago and many other things in proportion. This 
reminds me of the three grades of prevarication—“lies, 
d— lies and statistics.” 

That labor-saving machinery injures labor may be a 
popular fallacy, but it would be hard to make the editor 
believe it a fallacy if a machine were devised to write edi- 
torials and get out a paper automatically. Such a ma- 
chine would so reduce the cost of production that the pub- 
lishers could give its readers a bigger and perhaps a 
better paper for the same price, and in so doing would 
benefit 25,000 readers while throwing only a few men 
out of a job. But the editor might get just as hungry 
as though no one was benefited, before finding another 
job. 

No one questions that labor-saving machinery is a 
benefit, unless it is used (as is too often the case) solely 
to increase profits. And no workman will oppose it if 
he is assured of an equally good job at some other work. 
But when his means of livelihood is taken away—not 
only the surface, but clear down to the shoes on his feet 
and the clothes on his children’s backs—it is difficult to 
make him think about the benefits to the country as a 
whole. 

The only way the workman can appreciate the benefits 
of labor-saving machinery is so to manage our industries 
that none are deprived, even temporarily, of their oppor- 
tunity to provide for themselves and their families. If 
labor-saving machinery benefits mankind, and it un- 
doubtedly does, the community should in return be glad 
of the opportunity to give new work to those whose 
means of livelihood has been destroyed. 

The unending struggle against Nature will be made 
much easier if all those who profit by labor-saving ma- 
chinery will give the other fellow a square deal. 

New York City. Joun R. Goprrzy. 

& 
What Is a Gage, a Die, a Jig, a Tool, 
a Fixture? 


On page 649, Vol. 45, W. B. Greenleaf states that 
“the names jig and fixture are synonymous.” On page 
1000, Vol. 45, Wallace Taylor writes that “the usual dis- 
tinction between a jig and a fixture is that a jig is a de- 
vice for holding and controlling the work, while a fixture 
is a device for holding and controlling the tools.” 

Neither statement agrees with what I have found to be 
the practice of tool designers, during twelve years’ ex- 
perience as tool designer on jigs and fixtures and smal] 
tools, and four years as a machinist. The tool designing 
experience covered ten different designing rooms. 

My experience has been that a jig is a device not fixed 
to a machine, for holding the work in position; generally 
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for any, or all, of the following operations—drilling, 
reaming, tapping, counterboring, boring and spinning 
and controlling it relative to the tool by guide bushings or 
other means. 

A fixture is a device fired to the machine for holding 
the work in position; generally for any, or all, of the fol- 
lowing operations—milling, shaping, planing, slotting, 
grinding, boring and turning. 

The distinction lies chiefly in the fact that one is fixed 
to the machine while the other is not. 

Webster’s New International Dictionary defines fixture 
as “a thing or person firmly established in place; that 
which is fixed or attached to something as a permanent 
appendage.” The same authority defines jig, under 
metal working, as “a contrivance fastened to, or inclosing 
a piece of work, and having hard steel surfaces to guide 
a tool, as a drill; or to form a shield or templet to work 
to, as in filing.” These dictionary definitions seem to 
harmonize better with the practice I have known than with 
the definitions which either Mr. Greenleaf or Mr. Taylor 
has given. 

I have not come across a case of the term jig being 
applied to a center or a chuck or a vise or a mandrel. 

Springfield, Mass. J. J. WOrrINGTON. 

z 


Red Tape in Navy Yards Somewhat 
Exaggerated 
is considerable 


While no doubt exists that there 

tape connected with navy-yard methods, I want to 
right the article in American Machinist, page 18, by 
B. Davis. It conveys the idea that in order to obtain an 
air drill to use for a few minutes’ work you are required 
to waste a whole working day. This is not true of any 
navy yard. It is an exaggeration of the method necessary 
in some yards for an enlisted man to obtain the loan of 
tools from the yard shops, for use on board ship. Al- 
most all navy-vyard shops have the employees’ check system 
for keeping track of the portable tools, and the only time 
a typewritten form is used, as referred to by Mr. Davis, 


red 


set 


is when a tool is lent to one of a crew of a vessel in the 
yard undergoing repairs. I believe that T am acquainted 
with the so-called red-tape method that Mr. Davis writes 
of; and if one uses a little good sense, it takes only a 
short time to obtain the tools necessary for any ordinary 
small job. 

All ships have their allowance of machine tools, portable 
tools, ete., for making repairs to their machinery. When 
at sea they get along very well with this equipment, but on 
arrival at the navy yard the ship’s force has a good bit of 
work to do. This sometimes requires borrowing addition- 
al tools from the yard shops, such as air drills, hammers, 
ete. In order to obtain the loan of the tools it is necessary 
to make out a request to the shop concerned. This re- 
quest is a typed form obtained from and signed by the 
chief engineer of the vessel desiring the loan of the tools. 
This request is presented at the toolroom of the shop; 
the tools are issued, and the person obtaining them signs 
a receipt attached to the request. 

It seems to me that the simplicity of any method lies 
in being familiar with its operation. I rather think that 


at most navy yards the location of any particular build- 
ing could be found in a trifle less than half a day. 


Concord, N. H. 


C. H. Wriiiey. 
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The New York Automobile Show of 1917 


The seventeenth annual New York automobile show 


Was the larger st ever held, and those who remembered the 
first show were reminded of it by contrast, at every turn. 
The feature of the show from a mechanical viewpoint, was 
which several leaves have been 


the Doble steam car, in 


book ol 


deavor to again populariz 


tuken from the vasoline-car practice in the en- 


steam as-the motive power 


ior automobiles. The boiler is in Tront, under the hood, 


series of vertical water-tube sections 


About Pa | 


economizer, the rest 


and consists of a 


made of welded steel tubing. third of these 


sections act as an serving as the 
boiler, which operates normally at about 600 Ib. pressure, 
although the safety valve does not blow until 1000 Ib. is 
this 


reached, being about one-sixth the bursting’ pres- 


sure. 
The fuel 
lined with a special refractor’ material. 


is kerosene. burnt in a combustion chamber 


A blower sup- 


plies air pressure which. with the aid of a carburetor, 


mixes the fuel and allows it to burn with no attention 


from the driver. The lubricating oil is fed into the feed 
water and is said to prevent scale as well as give perfect 
lubrication with a minimum of oil, 1 gal. being sufficient 
or 12,000 miles. 
radiator and enables a run ol 
Although this was a heavy car, Mr. Doble claims 


rubpnine. 


nsed in the 


The exhaust steam is conde 


1500 miles on one Tank oO 
water. 


15 miles per gallon of kerosene in cross-country 


The engine has two cvlinders, 5-in. bore by 4-in. stroke, 


which gives ample power. 


Knectric TRANSMISSIONS 


were exhibited. the Vesta 
MeFarlan six 


hoth 


Two electric transmissions 


heing shown on a 


Centrifugal-Electri: 
cevlinder car. This differs from the Owen-\agneti 
in construction and in operation, but the electrical trans 
future, ow- 


with its 


mission is believed by many to have a great 


many advantages over vear shifting 
The idea ol 


with one foot on the 


ing to its 


fixed ratios. driving with no levers to shift. 


brake and the other on the accel 


erator, and to get all speeds from one mile 


an hour to the 
maximum whenever wanted and without the possibility of 
stalling the motor, seems to approach very near to the 
long-sought-for ideal. 


\nother 


which both drives and 


Frontmobile, 
This 


enable = 


novelty was the Bateman. or 


steers by the front wheels. 


puts the whole mechanism under the hood and 


the car to be built as low as road clearance will allow. 


The advantages claimed are in pulling out of a hole or 


much more easily than pushing, ane freedom 


There 


moderate 


had road 
look ny electri 


from skidding. was also a good 
runabout at a 
The Franklin have the 


motor, while the Metz is the only car with a disk or Leis 


price, 


continues to only air-cooled 
as well as a kerosene mo 


Anveles, Calif.. 


tion drive. Both these features, 


r, were combined in a car from Los 


that is entirely experimental as vet 


Bopy Sry.Les LirrLhe CHANGED 


In general appearance the cars have changed little dur 


ing the year. Sloping windshields are increasing, as is 
also the clover-leaf type of holy. Few of these. however. 


have room enough in the rear to be attractive, particularly 


to middle aved people, mma the passave between the front 





eases. Per- 


comfort in most 
manent tops, which can be used either open or closed, are 


seats is too narrow for 
on the increase and various combinations are being tried. 
built 
from standard parts, particularly in the better class, with 


There is also an increase in the number of: cars 
prices ranging from $1000 to $3000. 

Details of motor and other mechanisms are being re 
vet-at-ability, which is 


The tendency to pile 


fined, largely from the point of 


desirable from every point of view. 
top ol another, necessitating 
the bottom, is 
One 


is a tank for condensiny 


mechanism on 

all off to get at the 
happily thing of the 
little refinement on the Cadillac 


citie piece ot 


taking them one on 


hpecomme a past. noticeable 
the alcohol evaporated in a hot radiator, not only saving 


it, but automatically putting it back in the radiator when 


it cools down. This ought to save many a frozen radiator 
in cold sections of the country and also overcome the nee- 
essity of frequently replenishing the supply of alcohol, 


which at present prices is a considerable expense. 


Moror Tyres CHANGING SLIGHTLY 


The use of six-. eight- and twelve-cvlinder motors is 
although there is no sudden rush away from 
still cent. of the 


valve-in-head type of motor increased ove 


mereasing, 

which total 

The 

(§ per cent. during the vear, while the sleeve-valve lost a 

trifle. 

in two stock-car models. 
The 


to the 


the hours, about 36 per 


whole. 
Double valves, four to a cylinder, are now found 
change is from the single 


Next 


cent. in the use of the vacuum 


vreatest percentage ol 


double unit in starting and lighting sets. 


is an merease of 26 per 


feed, the gravity feed being now used by only 15 per ceut. 


of the makers. The use of semi-elliptic rear springs in- 


creased 24 per cent., while battery ignition gained 16 


per cent. over the magneto. The cone clutch also seems 
to be losing ground, with a decrease of 12 per cent. from 


figures of last 


year. 


The Accessory Exit 


The accessory exhibit was particularly interesting, in 
cluding se\ known in the field, 
such as the Acieral Co. of America, the American Bronze 
Co., Baush Machine Tool Co., William Cramp & Sons, 
Machinery Co., Cutler-Hammer Manu 
acturing Co., Joseph Dixon Crucible Co., Doehler Die 
Casting Co., Peter A. Frasse & Co., General Electric Co., 
Ward Leonard Electric Co., Lumen Bearing Co., Sipp 
Machine Co., Veeder Manufacturing Co., and the West 
inghouse Electric and Manufacturing Co. 


eral firms well machine 


Curtis Pneumati 


The general opinion seems to be that a four-cylinder 
light with a and fairly 
roomy body, is the ideal car for the average user. Nearly 
all the designers seem to be trving to eliminate unneces- 
that it is 

Some of the lighter cars seem to disprove 
that indicate that it 


~ just as much a question of 


motor in a chassis, sensible 


<urv weight instead of assuming necessary for 


riding. 


Cas \ 


the theory weight is essential and 


balance and proper springs 
as of weight. The spring with more leaves of thinner 
steel will probably find its way into more cars next year. 
The only discordant note at the show was the exhibition 
which are trying to sell large 


ol ears ol conipantes 


amounts of stock by popular subscription. 
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Editorials 
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Adaptability, the Keynote of Success 


Adaptability, or the lack of it, plays a more import- 
ant part in the success or failure of a man or a busi- 
than realize. A 
famously at his work as long as no new methods or ma 
but 
High-speed steel upset the future of many a ma 


hess mah mav get on 


we are apt to 


chines are introduced innovations are disastrous to 
him. 
chinist and put him on the list of back mumbers, because 
he could not adapt himself to the higher cutting speeds. 
In the same way many a business firm prospers as long 


as the conditions to which it is accustomed continue. 
The coming of the telegraph and the telephone sounded 
the death knell of more than one businessman who could 
not adapt himself to the more rapid methods 6f con 
ducting business. The quill-pen type of man cannot 
survive in these days of the typewriter and the dicta 
phone. 

Shopmen who are very successful at the lathe often 
fail utterly on other machines, and the same type of miller 
men does not make good when transferred to other work. 
And all because they have not the faculty of adapting 
themselves to new or different conditions, for the funda 
mental differences are slight between cutting with a sta 
tionary tool and cutting with a revolving tool: and fail- 
ure under the changed conditions is due more to the result 
of the impression that different machines make on us than 
to any real differences existing hetween them. Sut this 
difference is sufficient to deter many from trying to run 
another kind of machine. 
his job rather than tackle a new machine with which he 
was not familiar. 
that must be overcome by those who are trying to in 


Many a vood operator has quit 
™his attitude is one of the obstacles 
troduce new machinery into the shop. It causes antagon- 
ism which, while unwarranted, is perhaps perfectly natu 
ral under the circumstances. 

This fact alone should unite all builders and users of 
new machinery in an effort to overcome this tendency, 
as it 
many dollars to the selling cost. 


new business and. adds 
The 
the user of the machines, who ultimately pays all these 
costs in addition to the builders’ The only solu- 


tion of the problem lies in the education of workmen, or 


is a decided hindrance to 


burden rests on 
profits. 


better still, boys who are to become workmen, to the point 
where they are not afraid of any new machine that comes 
until they know that they can soon learn 
When 
we can teach boys and men that the fundamentals of all 


into the shop: 
to run it. no matter how it looks or what it does. 


metal-cutting machines are the same, and have them 
understand it, we shall have gone a long way on the road 
toward helping both the employer and- the employee 
the former to get men for his various machines, and the 
latter to get work running any kind of machine that needs 
an operator. 

This inability to assimilate new plans and methods, to 
pick one idea here and another there, seems to be due 
a failure to understand the fundamentals 


to two things 
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TTT 


of the problems involved and a lack of imagination that 
can pieture a change before actually working it out in 
The the 
of the two, and believe, can be 


metal. former ean be remedied more 


wood or 


easil\ much, we accom- 
This 
can help to establish an understanding of the fundamental 


With 


the same me- 


plished by proper vocational guidance and training. 


principles underlying ma hinery of various kinds, 
that 
chanical principles govern the operation of the lathe, 
that he 


emploved in each case, to 


this understanding a man will know 


planer, miller and other machines and must 


simply realize how they are 


be able to operate the machine. 


The vocational schools as well as trade and technical 


schools can do much to bring about the kind of knowledge 
that And 


is much to be desired. for this reason, if for 


no other, both makers and users of maehinery should 
assist in their work or in anything tendine toward this 
end. Both the trade sehool and the vocational school 


must bear in mind that it is not nearly so important that 
a boy be trained to be perfect on any one machine as that 
he know how to handle them all. Specialization, which 
means as near perfection as we mortals get in  machine- 
can left to the later 


Each shop has its own peculiar methods and re 


shop work, well he experience ol 
years, 
quirements, which usually necessitate more or less break 


And the 


this breaking-in process depends directly 


ing 


n, no matter how experienced the operator. 
time taken for 
on the ability of the man to adapt himself to the different 
conditions. If he can also adapt himself to handle a dil 
ferent type of machine, he is that much more valuable to 
both himself and his employer. Such adaptability is an 


asset from two viewpoints—the man is more valuable to 
himself, and he is worth more to the shop. 
& 

The lack of adaptability, however, is not confined to 
machine workers, but extends far up the line. It pre 
vents foremen and superintendents from taking advant 
age of many of the good ideas that they see or read of 
from time to time. Unless a new device or method is 
shown applied to their particular kind of work, too many 
fail to see its application or that it can be of use to them. 
The superintendent of a lathe shop may admire the as 
sembling frame used by builders of an automobile motor 
and never see that it can perhaps be applied equally well 
Or he 


spend much time in maintaining milling cutters to a 


to assembling the apron of his lathe carriage. bay 
fairly exact width while he passes by the profiling method 
because he has seen it used in gun shops only. There are 
many similar instances that might easily be cited, if spe 
cific cases were needed; but this hardly seems to be thi 
case, 

All these observations have a= direct hearing on. the 
Machinist and its contents. It is diffieult, i 


not impossible, to secure articles that show just how to 


A merican 


apply new methods to each particular branch of the ma- 


chine business. But by showing the best practice in the 
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most modern shops can point out the new ideas that 
can be adapted, either in whole or in part, to other lines 
of work. It is for this reason that we have shown so 
much from automobile shops. The size of their plants 
and the newness of their equipment make them in many 
ways excellent examples of modern methods. While all 
these methods are not applicable to other shops, many of 
the ideas can be readily transplanted, perhaps with a 
little careful pruning, to almost any shop that produces 
parts in large numbers, for it does not matter whether the 
product is automobiles or dish-washers, if the same types 
of parts are used in the make-up of each. 
& 

If your work requires the rapid removal of a large 
amount of stock, the machines and the methods used in 
making high-explosive and shrapnel shells have given 
many suggestions that can be utilized on entirely differ- 
ent kinds of work. The machines that have been built for 
the rapid drilling of the many holes in time fuses in- 
clude features that can be used in more peaceful manu- 
facture. If you have deep holes to drill or ream, or both, 
and particularly if you want these holes straight and 
smooth, you can take several leaves from the practice 
shown in making rifle barrels in the armory at Spring- 
field. The use of the “sé rape” reamer is not so well 
known as it deserves to be by those who desire very 
smooth holes in their work. Even the design of some 
parts of the rifle itself, such as the method of holding the 
firing-pin rod and the striker by means of the firing- 
pin sleeve, is full of suggestions that may well find a use 
in entirely different mechanisms. 

% 

So if you feel that there is too much of any one kind 
of article, whether on automobiles or munitions, try to 
see what parts of the methods shown can be applied to 
your own work. Perhaps a few of even the minor oper- 
ations on the rifle may fit in with a part of your own 
product. Possibly the clamping and locating devices used 
on some of the jigs may be better than your own. Or 
ithe method of locating and gaging a piece from the same 
point, the use of a mandrel or block to gage from, may 
suggest a similar application or a better way in your own 
work on an entirely different piece. But in all cases bear 
in mind that we ean hardly hope to show just your kind 
of piece. If, however, you will consider each article as 
containing possible suggestions for your individual work 
and seek to find and to apply these ideas, you will not care 
just what kind of shop they hail from. Conditions are 
constantly changing in the shop, as elsewhere, and the 
ability to meet new requirements is the real test of suc- 
cess. The man who can meet these requirements is on 
the sure route to the top of the ladder. 

¥ 


Health Insurance 


There is a burden of illness upon wage earners. Em- 
ployers, employees and social workers recognize that some 
of this is preventable and that so far as possible it should 
be alleviated. 

Social workers seem to favor compulsory insurance 
under state law. It is time that every one should study 
the question far enough to make up his mind whether 
he is for or against its principles, for it will probably 
be made the subject of proposed legislation in several 
states this winter. 
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Whatever difference of opinion there may be in regard 
to these principles, there will be little disagreement as to 
the goal. This is threefold: To prevent disease so far 
as it may be prevented; to discover illness in its early 
stages and restore the patient rapidly and securely to 
normal health; to distribute in some way the sickness 
losses of those workers who are actually unable to bear 
them. 

It is recognized that in so far as the first two are 
accomplished, the need of the last is reduced. 

In any case health insurance will be far from a cure- 
all for the ills of wage earners. Illness is only one of 
several causes that bring about a reduction of earning 
power. Among the others must be recognized voluntary 
absence from work, intemperance, venereal diseases, men- 
tal deficiency, lack of vocational training and shiftlessness. 

The enthusiastic supporters of health insurance through 
legislation fail to take into account the influence of these 
six items. 

If, then, we can only hope to do away with a small 
part of poverty and loss of time through compulsory 
health insurance, is it wise to place this burden upon 
society? Is it not wiser to foster the fine spirit of 
American independence, thrift and foresight, which will 
have its influence upon all the things that tend to a 
lowering of the economic condition of workers ? 

The movement toward safeguarding from accidents, 
and workmen’s compensation, has had its development 
because everyone realized that accidents were, to a very 
great degree, preventable. From the start the safety- 
first movement has hinged around prevention rather 
than cure. 

But compulsory health insurance will be curative; it 
cannot be preventive. The coming of disease and illness 
cannot be foreseen, like the possibility of accident. Safe- 
guards are impossible except those of a general nature, 
which affect the community as a whole or employees in 
the mass. For this reason the movement toward health 
insurance is on a far different basis from that of accident 
prevention. 

# 

From still another viewpoint there is a complete in- 
sufficiency of information in this country as to how such 
legislation ought to be worked out. We have no adequate 
records of illness among wage earners. A number of 
large manufacturing plants, however, have well established 
medical departments, and if time is permitted to take 
its course they will accumulate a mass of information 
which will be of the greatest value in determining basic 
facts in regard to illness, its causes and consequences. 
Because of this insufficient information, it seems wise to 
oppose at this time all the movements for compulsory 
health insurance which have been started. Let us wait 
until we know. 

But employers must not forget their social responsibility 
and must do whatever is necessary to conserve the welfare 
of their employees. Industrial hygiene, medical service, 
convalescent care and real preventive work have all been 
established in many plants to a greater or less degree. 
The opportunity and duty in front of each employer 
is to aid in developing services in connection with his 
own working people on a basis of true coéperation. This 
act will alleviate the burden of illness and at the same 
time collect information for a basis of future action. 
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Shop Equipment News 


Adjustable Filing Machine 


The filing machine shown in the illustration has re- 
cently been placed on the market by the Noble & West- 
brook Manufacturing Co., Hartford, Conn. It is pro- 
vided with an adjustable chuck that will handle standard 
straight files. The stroke is adjustable, 14% or 24% in. 























FILING MACHINE 


The table is solid, but the head can be set at any angle 
and is provided with graduations for indicating this 
angle. An adjustable hardened roller bearing is pro- 
vided to prevent file breakage. All bearings are of phos- 
phor bronze, and the working parts are placed above the 
file in order to protect them from the filings. 
w 
Tapping Machine 


In the illustration is shown a machine that has recently 
been placed on the market by F. S. Trumbull, 
port, Conn., which is known as the Trumbull lightning 
tapping machine. 

The machine is made in three sizes to tap holes up te 
4, in. in diameter, but is not recommended for work over 
lg in. thick. A long shank string tap is used, which is 
easily removed and emptied as soon as it is filled with 
the finished parts. The machine consists essentially of a 
small electric motor on whose shaft is mounted a Gronk- 
vist automatic collapsible chuck. The fixture for holding 


sridge- 
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the work on the tail spindle is fitted with two coil springs 
that force the work onto the tap after it is placed in 


position. A foot pedal is used to back off the spindle. 

















TAPPING MACHINE FOR THIN WORK 


The machines are equipped with a switch that automati- 
cally stops the machine when the operator’s foot is re- 
moved from the starting pedal. 


Power Hacksaw 


The W. Robertson Machinery and Foundry Co., Buf- 
falo, N. Y., has recently put on the market the heavy- 
duty power hacksaw shown in the accompanying illus- 
tration. 

The machine has a capacity of 8x8 in. and uses saw 
blades from 10 to 17 in. long. The cutting is done on 


the draw stroke, and the lift on the return is accom- 

















HEAVY-DUTY POWER HACKSAW 


Weight, 550 lb.; floor space, 14x36 in.; height to top of vise 
bed, 19% in.; height over all, 32 in.; weight on blade, adjust- 
able from zero to 65 Ib 


plished by means of a two-cylinder plunger pump oper- 
ated from the crankshaft and submerged in oil in the base 
of the machine. An adjustment is provided for changing 
the lift on the return stroke from zero to 3% in. The cool- 
ing liquid is held in the hollow base and delivered to the 
blade by an eccentric-driven plunger pump having steel 
ball valves. The machine is provided with a vise that 
swivels to 45 deg. for cutting at an angle. 
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File-Sharpening Machine 


The Macleod Co., Cincinnati, Ohio, has recently placed 
on the market a device known as the Buckeve file-sharp 
cning and cleaning machine. In use, a blast of steam or 
air carrying an abrasive flint 


direeted 





tl SUSpPensilon Is 

avainst the file, the angle ol 
which is fixed by means of 
vuides. The steam or air 
ay be used at pressures vary- 
ing from 80 to 150 Ib. per 





<q.in. A water jet is used 
in the nozzle, which prevents 
dust and undue heating of the 
After being 
surplus abrasive falls to th 


files. used, the 
hottom of the machine whence 
it is again sucked up by the 
blast to he 


The machine mary also be used 


used over avgaln. 
as a sand blast for small cast- 
hand hole 
the rear 


castings 


. there being a 


rir 


near the top. at 


through which the 


be inserted. 














ral y \ file may 

“ seen projecting from the 

opening at the left side of the 

machine When the parti- 

cles of abrasive become so pqe-sHARPENING AND 
worn as to be too small and CLEANING MACHINE 


light for service they are cat 


ried away through the overtlow pipe by the 1 water 


Irpiuls 


from the jet. The surplus air passes off through the pipe 


rising from the top of the machine. 


Thread-Milling Machine 


The T. C. M. Manufacturing Co., Harrison, N. .J.. 
recently placed on the market two machines known as the 
12-E 


The illustration shows the type 12-E ma- 


Has 


Morris Thompson thread-milling machines, type 


and type 6-C, 
chine. Either internal or external threads may be milled 


by the use of a cutter of a width equal 
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nose, base end and base plugs of large shells; while th 
type 6-E, which is similar except for being smaller and 
lighter, is intended. to machine guns, automobile parts, 
etc., requiring only a comparatively short thread. 


* 
Gage Grinder 


The grinder shown herewith has been recently placed 
upon the market hy the Steel Products Kngineering Co., 
Springfield, Ohio, and is called its No. 1 Universal gage 
orinder. 

The wheel 


spindle is of the floating type, running in 

















GAGE GRINDER 


Table, 6%x13 in.; table tilt, 10-deg. included 
feed, 4% in.; traverse of table, 4% in.; traverse 
in.; maximum distance spindle to table, 4% in.; 
in.; floor space, 2144x30 in. 


angle; cross- 
of head, 17% 
minimum, 1% 


bronze bearings and lubricated by means of a series 
of oil grooves through which oil is carried by centrifugal 
The crossfeed is operated by means of a rack and 
pinion or by a fine pitch screw. The ways are protected 
hy telescoping dust guards. The table may be tilted either 
up or down for the purpose of keeping the center line of 
the radial line of the The table 


traverse is by means of a fine screw equipped with a 


loree. 


work on a wheel. 


handwheel, 





to the length of the thread to be cut, 
the complete thread being cut in a little 
over one complete revolution of the 
work. The work is fed as well as ro- 
tated by the main spindle. The cutter 
is mounted on a hollow spindle run- 
ning in bronze bearings on a cross-slide 
and is driven through gearing from a 
longitudinal shaft. Four speeds are pro- 
The clutch 
controlling the machine is automatical- 
the 
The pitch of the thread is de- 
termined by means of a threaded sleeve 


vided by means of gears. 
ly released on the completion of 


thread. 


mounted on the work spindle and en- 
Where 


face milling is also required, an 


vaged by means of a split nut. 
ar- 
the 





rangement is provided whereby 











spindle may be rotated without being 


moved axially. The type 12-E machine Type 12-E 
- , : . 10; weight, 4400 
is intended especially for threading the Ouneeve? fone 


Capacit 
Ib Type 
ed 


THREAD-MILLING MACHINE 

v, 12 in. in diameter by 42 in. long; horsepower required 
6-E—Capacity, 6 in. in diameter by 34 in. long; 

weight, 2800 Ib.; leneth, 6 ft. 6 in width, 3 ft 
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Bench Lathe 


The bench lathe shown herewith is one that has re 
cently been placed on the market by H. W. Cotton, Inc., 
Woolworth Building, New York City. The lathe has a 
swing of 7 in., collet capacity up to 5 in., and a bed 36 

















BENCH LATHE 


in. long. The spindle is of the usual 3-deg. and 45-deg. 
construction and is lubricated by means of oil wells and 
felt wipers. Choice may be had of either two- or three- 
step cone pulleys. Grinder attachments are provided if 
desired, in which case the countershaft is provided with 


a 12-in. screw pulley. 


Arc-Welded Stellite Tools 


To meet the demand for an economical lathe, planer, 
shaper and boring-mill tool, the Haynes Stellite Co., of 
Kokomo, Ind., has brought out a tool that* embodies a 
drop-forged, heat-treated shank made from 045 to 0.55 

















CARBON STEEL TOOL WITH STELLITE TIP 


carbon steel, to which a cutting edve of Stellite is elec- 
These tools are made in all standard 
sizes in) straight, right-hand left-hand 
Each tool is stamped with the grade Stellite 


trically are welded. 
tool-po.t and 
shanks. 


used as an inlay and is shipped in an individual carton. 


Boring and Babbitting Swing Saw 


Frames 
In making its Reliance swing cutoff saws the Reno- 
Kaetker Electric Co., Cincinnati, Ohio, uses the device 


shown for boring out the saw arbor bearing bracket on 
one end of the frame and for babbitting the swing shaft 
hearings on the other end. 

On one end of an old lathe bed 6 ft. long a part of 
a drilling machine is mounted, as shown. The spindle is 
from a i-hp. variable-speed motor bolted to thi 
machine. Angle-plate brackets on the bed, to which the 
frame is held by C-clamps, The bab 
hitting mandrel A is held exactly in line with the spindl 
of the drilling machine by means of angle-iron braces. 
This arrangement insures the two sets of bearings being 


run 


locate the work. 


-~> 
~t 
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in line, as the babbitt bearings are poured before the 
frame is removed from the machine. 


I: ive 


+). 
2% in. 


sizes of saw frames varving from 6 ft. long and 
l 


wide to 314 ft. long and 10 in. wide are bored an 








FRAMES 


BORING AND BABBITTING SWING SAW 


head 


the 


heme al 


different 


the drilling 


accommodate 


dey <‘e. 


bed two 


this 
justable along the 


babbitted ol 


leneths 
Civilian Engineers in Navy Yards 
At a regular meeting of the New York the 
American Society of Mechanical Engineers, held on Jan. 
S. N.. briefly told of the 


chyineers 


section ol 


9 Commander EK. P. Jessop, U. 


‘Or use at navy 


movement to enroll civilian 


vards in case of war or other emergencies.  Arrange- 


ments are now made to enroll any engineer who can be of 


service at such vards and to assign him as far as pos- 
sible to some department to which he can report on 
call. 

He urged all to find out what part thes could take, to 


fix this firmly in their minds, so as to be prepared to be- 


gin the work without delay. All applications are ex- 
amined by a committee to determine where the appli 
cants can be of ereatest service. The priority of Gov 


ernment contracts was also urged as a very important and 


much needed step in the matter of preparedness, the se 


curing of the material now under order being quite neces 


sary to have it of its createst value, 


The commander then showed many interesting views of 


the “Tennessee” on her relief expedition to Turkey and 
her trip to South America, closing with her destructio 
by a renamed the “Memphis.” 


after being 


tidal wave 
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Business is Business — 


“Business is Business,” 


And never spare friends or foes, 
‘Slay or be slain,” is the slogan cold, 
You must struggle and slash and tear, 


For Business is Business, a fight 
Where all that you do is fair!” 


“Business is Business,” 
“A battle to make of earth 


A place to yield us more wine and bread 
More pleasure and joy and mirth; 


There are still some bandits and 


Who are jungle-bred beasts of trade, 


But their number dwindles with 


And dead 


is the code they 


*Reprinted 





New Publications 











Examples in Alternating Currents: Vol 1—By 


Prof. F. E. Austin. Second edition. Pub- 
lished by the author at Hanover, N. H., 
1915. Two hundred and twenty-three pages, 


$2.40 
problems covering 
inductance, im 


illustrated. Price, 
list of 57 
sine curves, 


5x7 %-Iin. ; 
A well-selected 
electrical pressures, 


pedance and capacity ‘Trigonometry and cal 
culus are used freely in the solution of the 
problems, and for a handy reference the first 


i) pages are devoted to a review of these mathe 


matical functions. A number of useful tables 
and diagrams are also included The book will 
find its greatest use among students and engi- 


neers who have had some training in mathematics 
and the fundamentals of electricity 


First Principles of Electricity..By J. E. Homans 
Published by Sully & Kleinteich, New York 
City. Two hundred and forty-eight, 5x7% 
in. pages; illustrated; cloth bound. Price, $1 

This book is intended to be used as a 


primer 
of electrical science or as a handbook of funda 


mental principles. The author starts with the 
assumption that the reader may be unlearned 
in electricity and attempts to treat the sub 


passing in review all 
fundamental 
and magnetism This 
in the work An en 
treat too many sub 

The chapter head 


ject from the ground 
the matter necessary 

knowledge of electricity 

is one of the weak points 
deavor has been made to 
jects in the allotted space 
ings are: Electricity and Its Manifestations; 
The Chemical Generation of Electric Current; 
Iressure, Resistance and Current; Electrical 
Proportions and Units; Electrical Quantity, 
Power and Work; Wire Conductors; Series and 
Multiple Circuits; Galvanic or Primary Chem- 
ical Cells; Storage or Secondary Electric Cells; 
Current Induction or “Side Action’; Magnetism 
and Magnets; The Laws of Magnetism; Magne 
tle Quantities ahd Units; Alternating Electric 
Currents; Phase and Circuit Conditions; Poly- 
phase Conditions; Dynamo Electric Machines and 
Electric Motors; Direct-Current Motors; The 
Torque or Turning Effort of a Motor; The Field 
Windings of Dynamos and Motors; Synchronous 
Motors for Alternating Currents; Induction Mo- 
tors for Alternating Currents; Rotary Converters 


up, 
to constitute a 














for Current Transformation ; Magnetic Coils and 
Transformers. 
Personals 
H. A. Runge has severed his connection with 


the Internations Commercial Corporation 


A. R, Griffin is now with the Kellogg Manufac- 
turing Co., Rochester, N Y., in the capacity of 
production and factory manager. 


Henry Meyers has left the Hamilton Machine 
Tool Co., Hamilton, Ohio, and taken a position in 
the sales department of the Cullen Machinery Co., 
Cleveland, Ohio. 





the Little Man said, 
“A battle where ‘everything goes,’ 
Where the only gospel is ‘get ahead,’ 


the Big Man said, 


passing 


made! 


from 


By Berton BRALEY 


‘*“Business is 


Business,” 
“But it’s something that’s more, far more; 
For it makes sweet gardens of deserts dead, 


the Big Man said, 


And cities it built now roar 


for gold, 


“And 


those 


Where once the deer and the gray wolf ran 
From the pioneer’s swift advance ; 

Business is Ma 
Business is 


ic that toils for man 


ow 
fn) 
True Romance. 


who make it a ruthless fight 


Have only themselves to blame 


buccaneers 


vears 
“And 


the January issue of “The 


E. E. Witte has been made secretary of the 
Industrial Commission of Wisconsin, succeeding P. 
J. Watrous, who has taken a position with Lord 
& Thomas, Chicago, Ill 

R. G. Miller, formerly 
Westinghouse Machine Co., Philadelphia, has 
taken the position of district manager at the 
Philadelphia office of the Kerr Turbine Co. 

L. M. Wainwright, president of the Diamond 
Chain and Manufacturing Co., Indianapolis, is 
vice-chairman of the new Indianapolis section of 
the American Society of Mechanical Engineers. 

H. W. Sage, formerly Pittsburgh district man- 
ager of the Crocker-Wheeler Co., is now district 
manager of the Boston office of the Kerr Turbige 
Co. He has been succeeded at Pittsburgh by J. R. 
Lewis 

James W. Barr, formerly Eastern representative 
of the Cincinnati Milling Machine Co.; has taken 
a position as general machine-tool salesman with 
the Vandyck-Churchill Co., Singer Building, New 
York City. 

Cc. W. Francis, formerly 
Ahrens-Fox Fire Engine Co., Cincinnati, Ohio, has 
left the concern and is now superintendent of 
plant No. 2 of the Robins & Myers Co., Spring 
field, Ohio 

Charles T. Bird has resigned from the Mott 
Sand-Blast Co. to take a position with the Pang- 
born Corporation, Hagerstown, Md., as_ vice- 
president and works manager in charge of engi- 
neering and production, 


district manager of the 


superintendent of the 





Catalogs Wanted 











The Franco-American Commerce Co., 21 Park 
Row, New York, has received inquiries for pre- 
cision lathes, slotting machines, planers, drilling 
machines, surface grinders, inside milling ma- 
chines, hack saws, twist drills, reamers, milling 
cutters, taps and dies, and would be glad to re- 
ceive catalogs in duplicate from manufacturers of 
such equipment 





Trade Catalogs 











Tapping Machine. F. S. 
Circular ; illustrated. 
Brothers Co., 
8; 3% x6 in.; illus- 


Trumbull Lightning 
Trumbull, Bridgeport, Conn 

Stushing Compound. Warren 
Boston, Mass. Booklet; pp 
trated 


Ball-Bearing Tool Grinder. Lamb Knitting 


Machine Co., Chicopee Falls, Mass. Circular; il- 
lustrated 

Collapsible-Reversible Pick-Up Triangle. R. B. 
Ware, 101 Northampton Ave., Springfield, Mass. 
Circular ; illustrated. 

Mesta Improved Pickling Machine. Mesta Ma- 


chine Co., Pittsburgh, Penn. Bulletin M; pp. 8; 


6x9 in ; illustrated. 


Universal Production Turret Table. Milliken 
Machine Works, West Newton, Mass. Circular; 
illustrated. 


that Business is 


Nation’s 


—Jand. Monthly meeting, third Saturday. 


If they feel no whit of the keen delight 
In playing the Bigger Game, 
The game that calls on the heart and head, 
The best of man’s strength and nerve; 
Business is Business,” 


the Big Man said, 
to serve!” 


Business.” 


Duplex Hacksaw Machine. Coats Machine Tool 
Co., Inc., 30 Church St., New York. Catalog; pp. 
20; 6x9 in. ; illustrated 


Seale and Ma- 
Boston, Mass 


Boston 
St., 


Universal Angle Plate. 
chine Co., 381-89 Congress 
Circular ; illustrated. 


Morris Thomson Semi-Automatic Thread-Milling 
Machine. The T. C. M. Manufacturing Co., Har- 
rison, N. J. Catalog; pp. 10; 6x9 in. ; illustrated 


Vasco-Marvel Semi-High-Speed Steel. Vana- 
dium-Alloys Co., Pittsburgh, Penn Folder. High- 
speed steel standard classification of extras adopt- 
ed July 22, 1915, is included. 


Planers. Whitcomb-Blaisdell Machine Tool Co., 
Worcester, Mass. Catalog; pp. 32; 9x11 in.; il- 
lustrated. Contains very fine halftones and de- 
tailed descriptions of the different-sized planers 


made by this company 


S K F Self-Aligning Ball-Bearing Hangers and 
Pillow Blocks. S K F Ball Bearing Co., Hart- 
ford, Conn. Bulletin; pp 48; 6x9 in. ; illustrated. 
Valuable tables and curves and engineering data 
upon mounting lubrication, testing lubricants, 
etc., are given. 





Forthcoming Meetings 











American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engi- 
neers Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I. 


New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiies, secretary, Oliver 
Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. 0. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y 


Superintendents’ and Foremen’s Club of Cleve- 
Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Il 

Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 

Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8. Teale, 
secretary, 35 Broadway, New York City 
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Time Studies for Rate Setting as Originated 
by Dr. F. W. Taylor’ 


By Cart G. Bartut 





SY NOPSIS—This is the introduction to a series 
of articles on time study in machine shops, pre- 
pared under the auspices of the Frederick W. Tay- 
lor Coédperators. Taken together, the articles in the 
series will give the first comprehensive statement 
ever published of the methods used in making time 
studies on machine tools, and the complete results 
of such studies on a number of standard lines of 
machines. 





In his paper, “A Piece-Rate System,” read before the 
American Society of Mechanical Engineers at the Detroit 
meeting, June, 1895, the father of scientific management, 
the late Dr. Frederick W. Taylor, first attempted to ac- 
quaint the members of that society and the world at large 
with his idea of elementary, or unit, time studies and the 
use he had up to that time made of such studies in task and 
rate setting at the Midvale Steel Co., Philadelphia. Much 
to Dr. Taylor’s disappointment, the real significance of 
what he tried to present was at that time entirely lost on 
his audience. It was only after the presentation of his 
second paper before the same society, dealing with matters 
of management, “Shop Management,” read in 1903, that 
a limited number of engineers and manufacturers began 
to see what he was aiming at, outside of the exceedingly 
few who in the meantime had had the good fortune to fall 
directly under his influence. 

While Dr. Taylor never personally had the opportunity 
to apply his ideas in practice except in connection with a 
comparatively simple product, his faith in elementary 
time studies as the only correct basis for just task and rate 
setting was absolute. He predicted that the time would 
come when handbooks containing classified and conveni- 
ently arranged unit times would be compiled and pub- 
lished, to enable anybody ordinarily familiar with the 
particular subject treated to predetermine a just total 
time allowance for any job that might be resolved into 
elementary, or unit, operations of the kind to which the 
unit times recorded in such a handbook would be intended 
to apply. With this in mind he personally organized 
work in two different fields, engineering construction and 
machine-shop work. As far back as 1896 in collaboration 
with Sanford E. Thompson, the study of unit times in 
construction operations was begun; and one book, “Con- 
crete Cost,” has already been published, while others are 
in preparation. With a view to similar publications 
to. deal with machine-shop work, Dr. Taylor §ar- 
ranged with Dwight V. Merrick to begin a careful re- 
view and sifting of the vast number of unit times made 
and recorded by him during his many years of time study 
and task and rate setting, partly in connection with and 
partly subsequent upon my own Taylor system work in 
preparing a number of shops for Mr. Merrick’s par- 
ticular part of this work, by the development of more 
scientific general methods of management and by the 

*Copyright, 1917, by the Estate of F. W. Taylor 


*Consulting engineer, Philadelphia; member of Frederick 


W. Taylor Codéperators 





standardization of the machine and tool equipment of 
those shops, first under Dr. Taylor’s general directions 
and later independently of him. 

In connection with this plan I was called into consulta- 
tion. It was felt that the work was of such magnitude 
and nature that a second man combining some shop 
experience with experience as a writer and editor should 
be found, to assist Mr. Merrick in the preparation of the 
text. For this purpose the services of Robert Thurston 
Kent were subsequently secured. 

On Dr. Taylor’s death the work thus barely begun was 
naturally interrupted. However, by an agreement since 
made by the American Machinist, the so-called Taylor 
Codperators (consisting of Morris L. Cooke, H. K. Hath- 
away and myself), and Edward W. Clark, 3d (the exec .- 
tor of Dr. Taylor’s estate), the task has been resumed by 
Messrs. Merrick and Kent. The results will be published 
in the American Machinist from time to time as the work 
progresses and as it is found convenient by the manage- 
ment of that paper to have the articles appear. 


PLANS FOR Future TIME STUDIES ON MACHINE TOOLS 


In spite of the facts that Mr. Merrick’s time studies 
through these several years have unquestionably been the 
most carefully made anywhere in connection with 
machine-shop operations and that he had them well tabu- 
lated and arranged for quick reference by himself and 
lis assistants, when it came to re-analyzing them and 
preparing them for the proposed publication for general 
use, he found them to leave much to be desired. As a 
consequence it was deemed advisable that they be made 
over again in a far more systematic manner than had been 
possible at the time they were first made. Thus, while 
Mr. Merrick’s original studies on machine tools were all 
tuken in shops in which the studies were for immediate use, 
the improved studies for publication will be made in the 
shops of the manufacturers of such machine tools and 
simultaneously on a whole line of machines of the same 
Only through such studies can 
The eventual, 


type and general design. 
any fully consistent results be obtained. 
full suecess of this undertaking will thus depend on the 
that obtained the 
machine-tool manufacturers themselves. But little 
doubt is entertained about obtaining the fullest degree of 


amount of codperation can be from 


very 


cooperation from the manufacturers of such lines as it 
will be considered worth while to take up, as soon as the 
fact, this 
introduction appears now because the studies on a line 
of vertical boring mills and a line of turret lathes, both 
manufactured by the Gisholt Machine Co., of Madison, 
Wis., which Mr. Merrick made in the Gisholt shops some 
iwo years ago under the most cordial codperation of that 


present rush of business begins to subside. In 


company, will appear in following issues of this journal. 

By elementary, or unit, time is here to be understood 
the minimum time it takes a first-class but not extraor 
dinary worker to perform an elementary, or unit, opera- 
tion. It is in deciding where to place a first-class worker 
between the second class, on the one hand, and the extraor- 


dinary one, on the other hand, that good judgment plays 
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such an important pari in this whole matter that I have 
but little of the time studies made 
throughout the country. It knowledge and 
experience that cannot be acquired except through years 


confidence in most 


requires 
of contact with work and workers, while numerous so 
called time-study men are perfectly green at the work the 
undertake to study. [ also criticize the 


labor unions less than many others do for their attack on 


For this reason 


this part of scientific management, as it is only too often 
mispracticed, though I greatly deplore their unwillingness 
to see that it is fundamentally of such a nature that it 


must eventually find its wav through to universal recogni 


tion and acceptance, and that it would be to their own 
interest in the long run, as well as to that of the world 
at large. to assist instead of to oppose its legitimate 


development. 


Use AND APPLICATION Or TimE-Stupy RESULTS 


When a 
made up of the 
into which the task is analyzed ; certain allow 


task is set, the total time allowance for it 1s 


sum of all the unit operations—machine 


and hand 


anees to cover possible variations in the speed of the 


machine from the normal; the additional time required 


to perform a series of unit operations over and above the 
sum of their minimum unit times; minor unforeseeable 
interferences and delavs that cannot be counted out under 
ven the most hight standardized conditions: and neces 
sary rest periods, if any 

One of the 


ner of arriving at these allowances and their applica 


articles to follow will discuss the man 


tion, for certain kinds of work. The fundamental basis 
for just task setting is correct unit times; and b 
fore closing I will only add that the difficulties en 
countered by the really experienced task setter in a 


machine shop in making allowances over and above the. 


unit times, that are sufficiently liberal, on the one hand, 


ind not excessive, on. the other hand, are not as great as 
often supposed. 

In line with Dr. Tavlor’s 
which has sunk deeply 
stating that | believe the 


covering all kinds of machine operations and carefull) 


faith, 
I will conclude by 


wonderful industrial 
into some of us, 


time will come when slide rules 


observed unit times covering all hand operations on their 
machines will be. prepared by the manufacturers of 
machine tools themselves, and sent out with every machine 
sold, just as nowadays many valuable—ves, indispensable 
directions for the proper use and handling of certain 
kinds of machines always accompany the shipment. 


Forming an Awkward Radius 
in Sheet Steel 
By. W. D. 


, 
FORBES 


A man who had some machine work to be done went 
into an experimental shop where the system was to hand 
the customer over to a toolmaker, who would proceed to 
After discussing the blueprints with 
the toolmaker, the customer said: “This piece is made 
of sheet steel, but it must not be annealed. All the sizes 
are only scale measurements, except the 34-in. radius, in 
which T can only allow a variation of 0.001 in. above or 
below the nominal size. You will have to make some tools 
for this, as the inside of the curved portion must not be 
filed or scraped, but lie flat on a 114-in. shaft.” 


carry out the job. 
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The customer had taken out his pocket-knife and used 


one of the blades for a pointer. Absentmindedly, he 
stuck the knife in the bench and went away without it; 
but before leaving, he cautioned the toolmaker to be 
very careful with that particular piece. 

“Get it out first,” he said, “and keep the time on 
the necessary tools separately.” 

This happened about ten o’clock in the morning. Just 
before noon the customer returned for the knife that he 
had left, and greatly to his surprise and satisfaction be- 
side the knife lay the finished piece. He asked the tool- 
imaker where were the tools he had made the piece with. 


Ww? 
hc 





% 


« 4 > 


THE PIECE TO BE MADE 


The workman pointed to a vise and then to his head, and 
inswered, “These were the only tools I used.” Nor would 
he tell the customer how he had done the job, except that 


the radius was about 0.001 in.-larger than it was actually 


<upnposed To be. 

How did the toomaker do the job and how did he 
that the radius was 0.001 in. large? It 
must be acknowledged that the piece was an awkward one 
If, after a few weeks, your readers have not 
described the method used, I. will give it away; for it 
seems to me it is a very interesting piece of work to puzzle 
over, and I think the method will be of value to your 


KHOW about 


to measure, 


readers, 


A Repair Job Resulting in an 
Abrasive Nut 
By W. G. WELLS 


Sometimes we come across things that are extremely 
funny if we look at them from the right angle. The in- 
cident of which I write struck me as being too absurd, 
viewed from an efficiency standpoint. . 

The threaded sleeve on the underside of a small sur- 
face-grinder table wore out, and a piece of brass was ob- 
tained with which to make another. But instead of 
cutting an internal thread in the brass, it was bored out 
about 3/16 in.ttrger than the screw and babbitted, the 
babbitting being done without first heating the screw. 
Then an attempt was made to free it by upsetting the 
end of the screw and forcing it through. When this 
failed, the boss prescribed emery and oil, which worked : 
but he evidently does not know that the lapping operation 
will not cease so long as there is any thread left on the 


screw, 
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Modern Punch-Press Department 


EDITORIAL CORRESPONDENCE 


SY NOPSIS—Herewith are illustrated the punch-. 
press department and equipment in a well-known 
establishment, 





typewriter-manufacturing where 
machinery is operated efficiently under the best 
conditions as to sanitary features, proper illumina- 
tion, cleanliness and general convenience of appur- 
tenances in the way of trucks, benches, tool racks 
and the like. 
this department holds many thousands of dollars’ 
Many of them are 


A most interesting tool shortage in 


worth of punches and dies. 
of great interest to tool designers and h igh-qrade 


mechanics. 





The accompanying illustrations, recently taken in the 
plant of the Neiseless Typewriter Co., Middletown, Conn., 
are views of one of the cleanest and most attractive punch- 
press departments I have as yet had the opportunity to 





FIG. 1. 


A GENERAL VIEW OF 
visit. This department is organized in the wing at one 
side of the main factory and is splendidly illuminated 
from the side windows and from liberal skylights in the 
roof. Fig. 1, which is a general view looking down the 
length of the shop, shows how light and clean this de- 
partment really is. 

The presses as at present installed are arranged in long 
rows down each side of the department, with the central 
portion of the room left clear for benches and for trucks 
for handling tools, stock and finished material. The 
presses range in size from the large-geared machine in the 
foreground, which is adapted for the heaviest blanking 
and drawing operations required at this plant, to light 
foot-power machines shown at the far end of the room. 
The furniture in the equipment—that is, the benches, 
foremen’s desks, operators’ chairs, tool trays and racks 


—are almost entirely of metal Such woodwork as is 
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used is merely to cover metal surfaces to provide safe 
storage spaces for tools that are handled about the shop. 
The racks, or storage shelves, for the punches and die 
are made completely of metal, their arrangement being 
shown in Fig, 2. 

The cabinet for tool storage stands at the head of the 
punch-press department, near the foreman’s desk and 
near the inspection benches. 
ments and shelves, which are shown completely filled 
with punches and dies from the smallest subpress tools 
to heavy blanking equipment for large typewriter parts. 
Any tool maker will know at a glance that there are 
thousands upon thousands of dollars’ worth of high-grade 
tools thus stored. 


It consists of 48 compa st 


To the casual observer, even to many mechanics who 


are not familiar with this kind of toolwork, there is noth- 
ing about the ordinary punch and die to give a-cleat 


indication of its value, as represented by the t:me and 





PUNCH-PRESS DEPARTMENT 


abor involved in its production, Frequently the ma 
terial entering into the construction of such tools, al- 
though expensive in cost per pound, does not total any 
However, the itself may run into 
several hundred dollars or even more for tools somewhat 
intricate in character. 

There is much about this work that is not “cut and 
dried” and that does not permit methods adapted from 
the factory system of production. It often happens that 
each operation on a punch or die is distinctive in itself. 
Frequently, considerable experimental work is 


great sum. labor 


neces- 
sary in developing the exact dimensions of these tools 
to produce certain results satisfactorily. It would seem, 
without asking the question specificaily of the manage- 
ment, that there must be in the neighborhood of $50,000 
worth of punches and dies on these shelves, or about 
$1000 per section. 
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The truck shown at the left in Fig. 2, with tools upon 
the top shelf, is one of a number of these appliances used 
about this department. A still handier truck, in some 
ways, is illustrated in Fig. 3, at the back of the large 
This truck is for handling very large punches 


presses. 
It is made of such a 


and dies up and down the shop. 


MACHINIST 








Vol. 46, No. 5 








such operation. The typical kind of safeguard developed 
at this plant is shown in Fig. 4. In this case it con- 
sists simply of a pair of arms pivoted near the rear end 
and connected at the front end with a through-bolt or 
rod. This forms a swinging frame whose rear end is so 
arranged that it furnishes a positive lock for the clutch- 











FIG. 2. 


height that dies and bolsters can be slid directly onto the 
bed of the press without being lifted at all, which greatly 
facilitates setting up jobs on these heavy tools. The 
trucks for handling this class of work are made largely of 
wood with 3x3- or 4x4-in. corner posts, heavy platform 
tops, heavy lower shelves and substantial casters which 
are free to move in any direction. In this way the tools 
are readily transported about the shop between the press 
and the storage racks. In some cases where the dies are 
very heavy, they are practically kept on special trucks 
all the time, to obviate the trouble of shifting them about. 


PRESSES 


Sarety Devices ror PuNcH 


We all know the dangers of the press department when 
it comes to the handling of work under the punches and 
recognize fully the possibility that continuous operation 
of such machines presents for the loss of a thumb or 
fingers. It is rare indeed to find an operator of a good 
many years’ service in such a department who is not 
more or less seriously injured. It sometimes seems im- 
possible, even with the greatest care in applying safe- 
guards, to arrange matters so that the operators cannot 
possibly get their fingers caught. This is sometimes be- 


the tools themselves. Some- 


cause of the character of 
times it is due to the tendency of operators, where given 
anv latitude in the matter, either to the safe- 


guards entirely or put them out of action by interposing 


remove 


some device to throw the guard out of service. 


In the department illustrated herewith a good many of 
these safety devices have been installed. 
attached in all cases where second-operation work is 
being done and where the blanks have to be nested for 


Thev have been 








THE STORAGE SHELVES FOR PUNCHES AND DIES 








TRUCK FOR HEAVY DIES 


FIG. 3 


releasing mechanism, except when the safeguard i- 
dropped down to a lower position—that is, with the rod 
in front resting upon the front of the bolster or bed of 
the press. Tn_other words, this construction is such that 
the press cannot be started by the foot treadle or otherwise 
until the safeguard is depressed and swung out of the 
way so that its rear end allows the treadle-connection 
mechanism to the clutch to be operated. 

This cannot be depressed as long as the operator has 
either hand under it. He has to put both hands under 
it in order to place the work in position, and until he has 
removed both hands the safeguard cannot drop and allow 


the press to be started. Consequently, it would seem im- 
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possible for anybody to catch his fingers under the tools 
with this device applied. It has been in service for a long 
time on various presses throughout the department and 
has eliminated entirely all possibility of accidents due to 








FIG. 4. SAFETY DEVICE ON A PRESS 





DEVICE 


FIG. 5. NEAR VIEW OF SAFETY 
carelessness, bad luck, or oversight in leaving the hands 
exposed when the press is started. 

A similar device is shown in front of the press in 
Fig. 5. The dies here illustrated are for the second 
operation on a long strip that has to be formed up at 
either end, as indicated. In this case a flat strip is nested 
between two pairs of pins at opposite ends of the main 
die block, in which are inserted two dies proper. With- 
out a safety device of some kind it would be very easy 
indeed for the operator, in passing this thin strip, to 
catch his fingers under the punch when this descends. 
As a matter of fact, however, with the safety rod at the 
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front, he cannot depress the treadle sufficiently to throw in 
the clutch, unless both hands are entirely removed from 
the die. Consequently, the punch in descending cannot 
possibly catch any portion of the hand. 

This form of press guard is easy to install, and its 
utility and advantages need little explanation. It may 
be pointed out, however, that the instant the operator 
raises the guard to place the work in position he locks 
the treadle mechanism against any possible releasing of 
the clutch. Only upon getting both hands out of the way 
and dropping the safeguard can he start the machine. In 
so far as safety devices on punch presses in any wa) 
hamper the speed of output the natural and logical course 
to pursue would be to get rid of hand feeding of the 
work entirely. This condition could be effected by apply- 
ing some automatic device in the way of a magazine feed, 
either of the rotary or the reciprocating type. 

Such feeds have long been in use in many cases where 
high speed of production is necessary on presses. There 
are certain cases where entire lines of machinery, in- 
volving punch and drawing presses, heading machines, 
trimming machines, etc., are operated entirely with auto- 
matic feeding apparatus. 


Some Dredger-Repair Work 


EDITORIAL CORRESPONDENCE 

Dredging equipment, like most other mechanical ap- 
paratus, requires more or less repair work. Owing both 
to the size of the dredger parts and to the nature of 
the operations under which the work is conducted, these 
repairs are oftentimes of a peculiar nature and of con- 
siderable interest from an engineering point of view. 
The illustrations herewith show some of the repair oper- 
ations on equipment of the Hawaiian Dredging Co., Hon- 
olulu. 

In Figs. 1 and 2 is illustrated the recovery of a steel 
dredge ladder preparatory to overhauling and remounting 
it in place. This 75-ft. ladder carried away, swung out- 
board, and its lower end rested on the sea bottom with 
the top end on the boom. The gantry went overboard 
also and pulled the dredge away from the wharf. The 
ladder was picked up and hoisted into position again hy 
This twisted strand 
cable was made especially for the requirements of the 
Hawaii. Some idea of the size of the ladder 
will be gathered upon inspection of the photographs and 
comparison of the dismantled member with the equip- 
ment used in its salvage. 

In Figs. 3, 4 and 5 are represented repair operations 
on a dipper handle and dipper, involving the removal of 
these parts and their replacement by new ones prepara- 
tory to sending the dredging equipment to another island. 
In Fig. 3 the workmen are seen engaged in the operation 
of taking out the old dipper handle, and in Fig. 4 prepara- 
tions are being made to lower the boom. Fig. 5 illustrates 
the method of putting in a new hoisting cable. This is a 
300-ft. length of six-strand plow steel 134 in. in diam- 
eter. 


a 114-in. steel-wire power cable. 


service in 


Fig. 6 illustrates what might be termed a near wreck. 
The big dipper is shown with the bail carried away at one 
side and with only one pivot left to support the heavy 
structure. Repairs to a broken part of this kind mean 
either the refitting of the ruptured end with a new yoke, 
or if this is not feasible, the construction of a new bail. 
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This latter operation is not always an easy repair job, as 
it involves the forging of the new part, bending to shape, 
fitting the yokes to the ends and boring the big hole at 
the top for the shackle bolt by which it is connected with 
block and tackle. The lower ends of the yoke have to be 


“?- 








FIGS. 1 TO 6. 


Figs. 1 and 2—The recovery of a steel dredge ladder 
for lowering the boom. Fig. 5—Installing a 


Fig. 3 


bored aproximately in line, and the boring of the larger 
hole at the top requires the use of a pretty heavy drilling 
machine—or preferably, where the shop is well equipped, 
the services of a horizontal boring machine, on the table 
of which the forging is placed fork ends up, while the 
hole is bored and finished to size. 








new 
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Most of the operations in the upkeep of heavy equip- 
ment of this character are entirely unknown to the ma- 
jority of mechanics familiar with general shop practice. 
Like repair work of all kinds, these problems form a most 
interesting study; and not the least important feature is 























REPAIR OPERATIONS ON A DREDGE AT HONOLULU 
temoving the handle ofthe old dipper. 


hoisting cable. Fig. 6—Dipper with broken wee 
the fact that delay in putting such jobs through the shops 
is most expensive, owing to the great cost of the equip- 
ment itself and the consequent loss to its users when it 
For this reason it is generally custom- 
ary to vive repair work preference over the other work 
passing through the shop at the same time. 


is out of service. 
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System in the Drafting Room 


By Cuarues M. Horton 





SYNOPSIS — Of course, every drafting room 
needs system, but this may be either good or bad. 
Incidents in the use of both kinds but emphasize 
this fact. Draftsmen also have bits of system of 
their own, and these also may be good or bad. 
Steve Tucker had one that cost him his job. 





“Frank !” snapped the chief draftsman, from his office 
partitioned off from the drafting room, calling to the 
office boy. “Frank! Boy!” There was a silence. The 
boy was out in the hall, as we draftsmen well knew, 
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THE DRAWINGS WERE FILED IN CABINETS IN A 
FIREPROOF VAULT 


smoking a cigarette. “Where is that confounded boy?” 


rasped the chief, continuing, as he suddenly strode from 
his office, eyes blazing and face red with anger. “He’s a 
perfect office boy!” he went on, addressing himself to us, 
his manner cynical, but mollified. “Never about when 
wanted! I —” 


“Yes, sir?” inquired a soft voice at his elbow. It was 


the kid—come to life. He was an innocent-faced young- 
ster, about 16, and a jewel for remaining unruffled, even 
under the boss’ most violent tirades. 
Mr. Wyatt?” 

The chief wheeled. 
irritably. 


“Did you want me, 


“Oh, here you are!” he rejoined, 
“Yes, I want you. I want drawing No. 65. 








Where is it? It was on my desk this morning, rolled up 


What has become of it? Show a little life, now! Where 
is it?” 

“Why,” drawled the kid, “it’s in the rack.” 

“Yes; but whereabouts in the rack? The rack is a 


big place! Go dig it out, now! And the next time | 
call you I expect you to answer !” 

And then to us: 

“What this drawing room needs is a system! The 
idea of being held down in the hunt for drawings by a 
kid! Nobody else here knows a thing about them 
after they are put away! It’s a confounded outrage !” 

Which, verily, it was—an outrage. The pencil draw- 
ings were made, tracings made from these, blueprints 
made from the tracings, the pencil drawings destroyed 
all this was the first step. Then the blueprints and trac- 
ings would be rolled up promiscuously, with a tab of paper 
containing the name and number snapped around one 
end of the roll with a rubber band, and the roll tossed 
up into the rack by Frank, who when searching for a 
drawing usually had to handle over the entire collection 
before he found what he was after. And the chief drafts- 
man, while eternally vowing that he would change the 
system or, rather, establish one, never did so. As a re- 
sult, chaos reigned in that particular drafting room. 
Whenever a drawing was needed, the thing was put up to 
Frank, because no one else understood his system of 





filing—and Frank, more than likely, when wanted, would 
be out in the hall refreshing himself with a Sweet 


Caporal—“ask Dad.” 

All drawing rooms are not, fortunately, like the one 
mentioned above. Usually, there is some sort of system. 
But as a general rule, the form of system varies with the 
drafting room, and it has been my observation that there 
are as many systems in use, almost, as there are drafting 
rooms. A drafting-room system is but the lengthened 
shadow of some chief draftsman, for everv chief drafts 
man has his ideas of what a system ought to be and puts 
these ideas into practice. Therefore, a draftsman needs 
only to change his job often enough, and he will absorb 
a knowledge of systems broad enough to warrant his set 
ting himself up eventually as a systematizer—at least. 
of drawing rooms. 


THE SYSTEM IN A JERSEY JOBBING SHOP 

I believe one of the best systems I ever encountered 
was the one in use in a small jobbing plant down in New 
Jersey. The organization had been established almost a 
hundred years, and because of the nature of the work 
throughout all these years—tugboat shafts and propellers, 
smelting-furnace implements, marine engines, cast-iron 
retorts, grate bars and the like—the drawings naturally 
were many and of very large variety. A clean-cut sys- 
tem was absolutely necessary to the organization. Repeat 
orders would come in for material and parts originally 
made, some of them, 25 years before. Frank’s system of 
filing would not have availed them much in this drafting 
room. An absolutely and quickly get-at-able system was 
required—and this company had such a system. 

There was, first, a cross-index set of books. There were 
two of these books, each well bound and of heavy paper. 
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One of the books contained in the leading column, in al- 
phabetical order, the name of the part, the name of the 
drawing and the number of the drawing. The other 
book contained, in the leading column also and also in 
alphabetical order, the name of the firm for which the 
piece had initially and thereafter been manufactured, to- 
gether with all other information relative to the piece 
—name and number of the drawing and where it was 
filed. When an order came into the office for a set of 
grate bars, say, for a certain furnace, or a shaft and pro- 
peller for a certain towboat, the chief draftsman, lacking 
leading information of one sort—the company operating 
the furnace or the towboat might have changed hands 
down the years—would consult the other index book and 
by its information readily place his hands upon the de- 
sired drawing. 

The drawings were kept well, also. 
cabinets in a fireproof vault just off the drawing room, 


They were filed in 


and they were never removed into daylight except to be 
blueprinted, which was done by the blueprint “devil” 
right there in the drafting room, and then were imme- 
That was an ironclad rule 
betide the draftsman for any reason 
whatsoever chanced to violate it. As a matter of fact, 
the process of removing the drawing from the vaults, slap 


diately returned to the vault. 


and woe who 


ping it into the printing frame, shooting the frame out 
of the window into the sunlight, vanking it back again 
ven sufficiently done, hurrving the drawing once more 
back into the vault, all was done in jig time under the 
hawk eve and almost unwavering gaze of the soberly at- 
tentive chief draftsman. Under these circumstances any 
blueprint devil would move on the jump, and the particu- 
lar kid here always did in my time. It was a matter of 
seconds and of pride with him, and he was always trving 
to beat his own best record. One jump to the vault, one 
yank at the correct drawer, three leaps across the draft- 
ing room to the blueprint frame, slap, bang, and up with 
Then a period of rest- 
with one eve on the chief. After that the 
Three leaps to the washing tank 


the window and the frame outside. 
less waiting 
process was inverted: 
secure again in its 
proper drawer in the fireproof vault. They did not take 
those folks! "Cause why ?—Because that 


and, zippo! the drawing safe and 


any chances 
drawing was valuable, not only as a drawing, but also as a 
of what the thing was; and should this record be- 
lost, the work more than likely would go to the 
hated rival company on the next street—a young, flour- 


recore 


come 


ishing and aggressive organization doing jobbing work 
also. 

At that, the system of numbering the drawings was 
simplicity itself. Each drawing was marked with two 
letters and thus—A-96-K. There 
four sizes of drawings, and the sizes were listed A, B, C 
or D, according to the size. The cabinet in the vault con- 
tained four tiers of drawers, with each tier containing 10 
individual drawers. Taking the first tier, containing the 
largest-size drawings, it was lettered A at the top. and 
each drawer was lettered—A, B, C, D, FE, F, G, H, ete. 
The next tier, containing the next largest size, was let- 
tered B at the top; and its drawers were lettered, as in 
the case of the first tier, A, B, C, D, BE, F, G, H, ete., all 
the way down. Likewise the third and the fourth tiers. 


one number, were 


Therefore, when the book index showed a drawing number 
. sd . . 

to be C-57-H, one went directly to the third tier 

of drawers, opened the 7 drawer, turned back the corn- 
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ers of the drawings to No. 57—and that was all there 
was to what, in some drawing rooms, is a difficult task. 
As a system, it was originated many years ago; but no- 
body has ever persuaded the management—and many 
card-index system men have tried—to accept a change. 
This was a small drafting room, carrying at the out- 
side four draftsmen; and when a man needed a drawing 





HIS FOR 


REQUESTS 
AS SHOWN 


DRAFTSMAN WOULD DROP 
DRAWINGS INTO A BASKET 


THE 


for reference in his work, he usually dug out the necessary 
drawing himself for blueprinting. System in drafting 
rooms goes beyond mere filing and keeping of drawings. 
A System THAT Trirtvep IN PITTSBURGH 

In one of the large manufacturing companies where I 
Pittsburgh district, 
whenever a draftsman needed a drawing for reference, he 
would make out a slip of paper calling for the particular 
tracing and drop this slip into a wicker basket at the 
end of his drawing table. In due time a boy, known offi- 
cially as a “runner,” would come around gathering up 
these slips, and presently would return with the desired 
drawing. Men and boys stationed in the drawing vaults 


would readily locate and hand over the drawing called 


was at one time.emploved in the 


for. 
tion, carrying as it did over a-hundred draftsmen, was 
an elaborate organization. Often the waits were long 
und annoying to the draftsman, who more often than 
“stopped” in his work for lack of the 
tracing required. But then, also, large bodies must, be- 
cause of their great bulk, move slowly. 

There is a handy little stunt used in some drawing 
rooms. It consists in a judicious use of the shears in 
trimming down a finished tracing to its established border 
line. When doing this trimming, instead of following 
the penciled line clear around, the draftsman leaves a tiny 
tab projecting from one corner, outside the line of the 
border. It is a sort of ear; and when this ear contains, as 
it does where this system is in use, the number of the 
drawing in small letters and figures, one searching for the 
drawing is readily guided to it as it lies in its drawer 
among others. The tiny lobe sticks out like the tongue of 
1 precocious youngster and so obviates the necessity that 
otherwise exists of turning back a whole corner of the 
drawing in the search, and in so doing creating bad 
wrinkles and creases in the sheet, which in themselves 
tend to crack off minute particles of indja ink and thus 
decrease the value of the tracing for blGeprinting. 

The card-index and filing people have made their in- 
fluence, originality and initiative felt among drafting- 


It was an elaborate system, but then the organiza- 


otherwise was 




















February 1, 1917 AMERICAN 


room folk. Uniform systems of filing drawings are stead- 


ily becoming installed throughout the country. Many of 
these systems have merit—notably the upright: cabinet 
containing folders suspended from wooden bars on a rack 
—and all of them have their uses. The trouble with the 
upright cabinet, if it be a trouble, is that a man must haul 
out a full paper folder of drawings, search through this 

folder in his quest 








—| for a drawing and 
then fuss with the 


rack system in order 
to get the folder it- 
self back into place. 
Nevertheless, as a 
system of filing and 
keeping drawings, it 
has the system made 
use of by Frank stop- 
ped by some consid- 
erable number of 
miles. As a system it 
is much better for 
keeping drawings than for bringing one or more to 
light. Quick accessibility, after all, is what the draftsman 
and all drawing rooms need most. To be able to get a 
tracing when wanted, and with the least expenditure of 
time, is the drafting room’s most pressing need. 








A-Te-+ 








A-T6-H | 








THE BORDER TAB HELPS TO 
FIND A TRACING IN THE 
DRAWER 


A Hurry CALL, aAnp Wuat Came or It 


I remember a hurry call for a drawing once coming into 
a place where I was a checker. Being a checker, I was 
spared the humiliation of the call brought down upon the 
heads of the draftsmen because the drawing could not be 
found—and all hands except myself were compelled to 
enlist in the search. The order came into the business 
office by telephone, and the manager of the plant took it 
upon himself to get the drawing, which was wanted to 
verify certain information believed to be true by the pros- 
pective purchaser of the part. The drawing was hunted 
for high and low, but could not be found. 

The system in vogue in this establishment was some- 
thing like Frank’s, only instead of rolling up the draw- 
ings and tossing them into a rack, the drawings were laid 
away flat in cabinet drawers, though without much regard 
for order or relationship one to another. And there we were. 
The buyer was waiting on the telephone for his informa- 
tion: the manager, the superintendent and the entire 
drafting-room staff, with the single exception of myself, 
were on the jump in the search, but still the drawing 
could not be located. I doubt if they ever found that 
drawing. I know it remained missing that day, even 
under the vehement outbursts from the executives, until 
the man on the other end of the phone quit in disgust. 
Nor was the drawing found in the days that followed, 
when the search for it, from the chief himself down to 
the office boy, tapered off and died through sheer weari- 
ness of futile effort. The firm lost the job simply because 
the drawing could not be found quickly. 

No doubt, could the matter have been registered suc- 
cessfully against any one man in the drafting room, that 
individual would have lost his job also—which points 
its own moral. Have your drawings filed away securely, 


to be sure. But also see that they are filed away in such 
a manner that, when wanted, the least expenditure of time 
is necessarv to get them into active service again. 
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Given sufficient leeway and the proper encouragement, 
almost any draftsman will work out a satisfactory system 
for your drafting room. Many draftsmen are systema- 
tizers by nature. Knowing this, that is why systematizer 
organizations, even when concerning themselves only with 
office systems, enlist the services whenever possible of 
draftsmen of experience. Systematizing is engineering. 
It is the utilization of known forces, the adapting of 
achievements of science to a required end with the least 
waste. And your draftsman, whose daily exercise of 
thought is the utilization of known forces to certain ends, 
cannot but be especially interested and the one man for 
the job in this work. Your draftsman systematizes in 
his own daily tasks—no two draftsmen work alike—and 
he is ever pondering the ways of drafting rooms in general 
in the quest for improvements. That he rarely mentions 
these improvements unless called upon to do so need not 
lend the belief that he does not possess ideas on the 
subject. He does. What deters him from butting into a 
discussion off and away from his board—the thing he is 
at work upon—is that he feels a natural timidity against 
opposing his ideas to those of his superiors. On the face 
of it and because of the difference in their positions, his 
superiors are supposed to have the better ideas. Why 
place a man of inferior ideas over one of superior ideas ? 
Why, indeed! That it is frequently so—that the drafts- 
man often harbors thoughts of greater value to the or- 
ganization than those of his superior—need not be set 
down here. It is often the case. Yet no draftsman de- 
sires especially to jeopardize his job; so he maintains a 
discreet silence—and the organization loses. Encourage 
the opinions of your draftsmen, Mr. Chief Engineer. In 
the long run it will pay, and this applies especially to 
large organizations. In the smaller shops chief and 
draftsmen, down to office boy, often are as one family with 
a common pride and a common aim. 

So draftsmen are systematizers. Ever on the alert for 
short-cuts, as a race, they themselves, as much if not more 
than any other known factor, have brought the science of 
drafting to the point of efficiency that it now possesses. 
They have invented adjustable T-squares, erasing shields, 
angles out of the fixed 30-45-60 deg. kind, instruments 
in strange and great variety. They have invented other 
things, too. 


A DraFrTsMAN’s CHART—AND A MIss 


Once upon a time there was a draftsman named Tucker 
who, more than usual among his kind, possessed that type 
of mind. He was always studying out short-cuts in his 
work. He prided himself, in fact, on his successes. He 
would boast about his achievements and in consequence 
take a lot of kidding from his associates. His work. 
among other things, had to do with estimating weights 
for the foundry. The concern was one with a big foundry 
practice—one of the largest loam foundries along the At- 
lantic Coast—and Tucker used to estimate the probable 
weight of castings going through on orders from outside. 
Many of these castings were mammoth cylinders for ma- 
rine engines for service in government cruisers and battle- 
ships being built in shipyards along and down the coast. 

Tucker, as I have said, figured the weights. It was his 
especial job. After estimating successfully a very great 
number of cylinders—ascertaining their correct weight 
when cast and checking it off with his estimated figures 
—it oceurred to him one day to scheme out a chart, a 
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sort of curve, by which to shorten his task in future esti- 
mating: that is, having ascertained the weight of a 20-in. 
bore cylinder, the weight of a 50-in. and the weight of a 
?2-in. evlinder, with the weights of a number of sizes 
in between, he determined to strike a curve through these 
figures and then, later, by the simple process of consult- 
ing his eurve, be enabled to make a stab at the weight of 
any and all future castings. It looked all right. But 
wait! 
Tur Extra Bie Jos 

There came into the office one day an order, accom- 
panied by the necessary blueprint, for a large low-pres- 
sure cylinder. The cylinder was one of three belonging to 
a triple-expansion engine, and it was a government job. 
In diameter the cylinder ran something like 108 in.— 


the largest of its kind ever to come to this shop. There 
was much talk as to whether the foundry could 
handle it and great enthusiasm among the executives 


when it-was decided to take the job. One end of the 
foundry was cleared for action, two skilled loam foundry- 
men, at $7 a day each, were put to work, and the thing 
was started. In order to have the proper amount of iron 
melted against the time for the big pouring, Tucker, as al- 
ways, was given a copy of the blueprint to estimate the 
weight. IT remember that Tucker came into the drafting 
room from the front office that morning, blueprint in 
hand, with a peculiar light o’ love in his eye. He was 
thinking deeply over something. 

The days passed into weeks and the weeks into months. 
The huge mold in the foundry steadily became huger, and 
the interest in and around the plant rose with the top 
of the loam men’s work. We were all on edge. Even the 
office boy got to loafing in the foundry—a place which he 
naturally abhorred, owing to its damp and smelly atmos- 
phere, together with the grime produced by lampblack 
and baked sand. Tucker long since had filed his slip 
containing the probable weight of the casting, and the 
foundry boss long since had instructed his cupola men 
on the size and importance of their duties relative to the 


big pouring. Tucker himself, as the mold grew, ap- 
peared apprehensive, but he said nothing. Nevertheless 


he would spend long minutes gazing out of the drafting- 
room window, the one that overlooked the foundry, with 
that same light o’ love in his eve and, now, a certain grim 


set to his jaw. He certainly was thinking deeply. 


THe Farat Povurine 

At last came the big day. 
pany, owing to the size and importance of the cylinder, 
had ordered built at one end of the foundry a slight 
wooden structure, a stand, and he also had issued invita- 
tions to the local newspapermen and the city officials, 
these last from the mayor down. It was one John-Smith 
of a day. The stand was draped with the American 
flag; a distant corner of the foundry held three kegs of 
heer for the workmen after the pouring; the office force 
quit to a unit and took up positions of advantage in the 
foundry; the invited guests appeared; the newspaper- 
men produced their notebooks ; the foundrymen took their 
the mayor and his staff mounted with solemn 
dignity to their places. Then the foundry boss—a lean, 
scrawny-neck man with a nervous manner—took a last, in- 
quiring look about him and gave the word. The gate be- 
hind the spout slowly lifted, and the molten metal began 


The president of the com- 


stations: 
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to stream forth with its customary flare of sparks and in- 
tense waves of heat. 

It was a big day, as I have said. Huge ladle after huge 
ladle was filled and poured into the mold until suddenly, 
and I need hardly say unexpectedly, there came the word 
that the iron was giving out. There was much hurrying 
to and fro, and there were a lot of orders given, with that 
result that, following the last drop of iron from the cupo- 
las and with the big casting as yet not flowing over, some 
small ladles were brought hurriedly upon the scene from 
the other end of the shop. But too late. The first large 
pouring had chilled, and the second, and smaller, addition 
would not unite with it. The mold was spoiled. There 
was the loss in wages of two foundrymen at $7 a day each, 
to say nothing of a few tons of iron to be broken up and 
sent through the cupola again. It was a costly experi- 
ment for Tucker. 

It was costly for Tucker in another way. In silence 
the following day, as the carpenters out in the foundry 
were gloomily taking down the stand, Tucker quietly 
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TUCKER’S CHART, SHOWING APPROXIMATE CURVE 
(SKETCH NOT ACCURATE), FROM WHICH HE DEDUCED 
THE WEIGHT OF THE BIG CYLINDER—AND MISSED! 


packed up his instruments after a brief interview with 
someone on the front carpet—and, like the Arab, stole 
away. He stole away with tears in his eyes, and there 
vas not a man among us but pitied him and would have 
had it otherwise if such a thing were possible. You see, 
we draftsmen understand each other. 

There can be too much system in drafting rooms. 


Old Material Presented as New 


The article, “Standardizing Inserted Blade Milling 
Cutters,” by Charles F. Scribner, of Springfield, Mass., 
which was published on page 890, Vol. 45, and which 
was represented by the author as being original and 
uptodate practice, is an exact copy of the Pratt & Whitney 
standards for these cutters which were established in 1905 
end discarded in 1911. 

Mr. Scribner has been offered two opportunities to 
make an explanation of this matter, but has not seen 
fit to do so. We regret the necessitf of making an 
announcement of this kind, but feel that it is necessary 
for the protection of our readers and our many con- 
scientious contributors. . 
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Scrapping $150,000 Worth of Special 
Machinery 


By Frank A. STANLEY 


SYNOPSIS—An unusual illustration and some 
data on the cost of changing typewriter models 
for an output of 50 machines a day. The scrapping 
of jigs and fixtures is but a part of the cost of 
such changes and is one of the problems of modern 
manufacturing and merchandizing. 


Readers familiar with the manufacture of certain high- 
grade mechanical apparatus, including such equipment 
as typewriters, guns, cash registers, adding machines and 
so on, know something of the great expense involved in 
the design and construction of the large number of spec- 
ial tools required in the way of jigs and fixtures, punches 





often true that tie 
special tool outfit for even a limited amount of product 
of the kind indicated may run into an expenditure of at 
least $200,000. 

When a manufacturer contemplates redesigning his ma- 
chines or bringing out an improved model of, say, rifle or 
typewriter, one of the most serious factors for consider- 
ation is this tremendous item of expense in making prac- 
tically an entire equipment of drill jigs, milling fixtures, 
press tools and similar devices required in such numbers 
for intensive manufacture. 


and dies, gages, ete. It is very 


Sometimes it is feasible to 
save a considerable portion of the old equipment, where 
various parts of the machine manufactured have met little 
modification in the design of the new model. As a rule, 














A PORTION OF $150,000 WORTH OF DISCARDED TOOLS 
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however, it is not practicable to make over any great 
number of special tools for the new parts. The result is 
that the management has to sacrifice a lot of expensive 
special equipment. 

In addition to the financial loss involved there is an- 
other very serious consideration—namely, the time re- 
quired for redesigning and for putting through the tool- 
room the new outfit of tools. This sometimes means the 
continuous work of a large corps of toolmakers and high- 
grade machinists over a period of six or eight months, 
possibly a year. 

It is not often that a visitor to a factory arrives at 
the right moment to see assembled what is practically 
a complete equipment of special tools displaced and really 
“scrapped” because of the bringing out of a new-model 
machine, with the consequent redesign and construction 
of a full line of manufacturing apparatus. Some time 
ago, however, while at the plant of the Noiseless Type- 
writer Co., Middletown, Conn., I was fortunate enough 
to see such an exhibit of discarded tools. I was so im- 
pressed by the object lesson that I secured permission 
from the factory manager, J. A. Ruffin, to photograph 
these groups of tools, which are here shown. 


Dirricutty or REMODELING OLD JI@s 

Wher this company brought out its new-medel Noise- 
less typewriter a short time ago, the redesign of the ma- 
chine involved doing away with the cam mechanism form- 
erly used for operating the type bars. There was substi- 
tuted the pendulum toggle movement already described 
in these columns. It was found upon careful study of all 
the elements of the new model that there were very few of 
the jigs, fixtures, press tools and the like that could be 
utilized in the manufacture of the new machine. Many 
of the old tools were naturally of such character as to 
make it impossible to modify them for the new typewriter 
parts. Many others, because of their design or because of 
the methods under which they were originally intended to 
be employed, would not fit in with the new line of man- 
ufacture. Therefore, practically the whole equipment of 
special tools and devices was discarded and a new series of 
tools put into service. 

It is always possible in such cases to reclaim a certain 
amount of material in the way of punch holders, die 
blocks and bolsters, straps; cams, binder handles and 
certain types of jig and fixture bases, together with 
quantities of small parts such as bolts, nuts and screws. 
After all, however, the value of these parts is small as 
compared with the sum total of the entire outfit. Very 
often, in fact usually, it is the case that the great item 
of expense in making a special tool is not the material 
itself, but the labor involved in its design and construc- 
tion. There is of course no way in which any appreciable 
portion of that labor item can be saved. 

The parts referred to above as serviceable for the new 
set of tools are in most instances the very parts which 
are most easily made and in the production of which the 
ratio of labor expense to the total cost is fairly low. In 
reference to the time and skill involved in working out, 
say, an intricate punch and die or in finishing a very 
accurate gage of peculiar construction, there is no pro- 
cess by which this expensive factor may be saved; it all 
disappears with the scrapped tools. 

Referring now to the discarded tools shown in the illus- 
trations, these represent an original outlay of approxi- 
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mately $150,000. Possibly $5000 worth of material in 
small parts was retained for further use, but this is a 
liberal estimate, and it is more than likely that it is far 
higher than it should be. 


EsTIMATING WITHIN 1 PER CENT. 

It is sometimes possible, as tool designers well know, 
to lay out and build a new series of tools at consider- 
ably less expense than was incurred in making the orig- 
inal outfit. Perpetual study of manufacturing methods 
leads to cutting corners in many directions—simplifying 
numerous processes and oftentimes doing away with cer- 
tain intermediate operations. If tools seemingly more 
intricate in their nature are devised, they are justified be- 
cause they eliminate the use of many other tools and in 
general lead to a much greater output and to carrespond- 
ingly decreased labor costs in manufacture. 

When it was decided in this factory to make the new 
tool outfit, it was estimated by Mr. Ruffin that it would 
require a year’s time to get these tools through the shop, 
ready for use. A detailed estimate was made of each 
item required; and upon the completion of the work, 
which by the way took only eight months instead of the 
twelve originally expected, it was found that the actual 
costs in total varied from the estimate by less than 1 
per cent. : 


Tue Cost or JieGs 


It is interesting to be able to state in this article that 
these new tools as constructed for the manufacture of 
50 typewriters per day cost less than $50,000, including 
all overhead expense, labor, material, etc. In this work 
there were constantly employed over 30 toolmakers for 
the period stated. In addition to labor costs were added 
100 to 125 per cent. overhead charges, so that actual 
labor costs were really less than one-half the amount 
mentioned. At that time toolroom labor ranged from 25 
to 48c. per hr. and was computed to average 40c. per 
hr., covering all grades of skill. Considerably over 1000 
special tools were made, including all drill jigs, milling 
and grinding fixtures, press tools, gages, etc. These 
tools replaced several thousand tools in the old equip- 
ment. 


Freight-Car Situation Improving 


The freight-car shortage, which in November of last 
year was becoming increasingly serious, has decreased 
almost 50 per cent. since that time according to the 
figures for Jan. 1, 1917, which have been made public by 
the American Railway Association. This is indeed a 
great improvement, and it is to be hoped that this con- 
dition is not simply temporary. 

On Nov. 1, 1916, there was a shortage of 114,908 
freight cars; on Dec. 1, it was 107,778 and on Dec. 31 it 
had fallen to 59,892 cars. 

This improvement in the situation is attributed more 
than anything else to the coéperative efforts of the Inter- 
state Commerce Commission, the shippers and the rail- 
roads. The latter for the past two months have had a 
special committee of the American Railway Association 
to deal with the subject. Emergency measures have been 
adopted and progress has been made in getting cars out 
of congested districts into territory where they are most 
needed. 
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Metric System in Engineering 


By F. 





SYNOPSIS—The adoption of the metric system 
even during a transitional stage would seriously 
interfere with the mental conceptions of engineers 
and would create the need for a rewriting of tech- 
nical literature, especially engineering tables. 





The scientific or laboratory use of the metric system 
involves little more than reading metric scales and in- 
struments and is the easiest of all applications of the 
system. Anyone who knows the names of the units can 
do it. The engineer, however, especially in his capacity 
as a designer, must be able to form mental conceptions 
of the values of quantities expressed in metric units— 

» “think in the system,” as the expression is. Here again 
it is no longer necessary to speculate regarding the effort 
necessary to acquire this faculty, as we have on record 
the result of the most extended adoption of the system 
ever undertaken in English-speaking countries. 


A RESULT OF EXPERIENCE 


When the Willans & Robinson works, of Rugby, Eng- 
land, was organized to manufacture the Willans engine, 
the metric system was adopted for the engine. No more 
favorable opportunity for the experiment ever existed, as 
both works and engine were new and without awkward 
precedent or practice to interfere.’ 

After 10 or 12 years’ use of the system the chief drafts- 
man of these works, E. R. Briggs, read before the Rugby 
Engineering Society a paper on the experience of the 
works with the metric system, in which paper this phase 
of the subject was covered. Mr. Briggs had of course 
been obliged to acquire this faculty and he had seen many, 
both draftsmen under his immediate charge and others, 
similarly situated. He wrote as an avowed metric ad- 
vocate, thus giving an added value to his statement, from 
which I quote: 


There are men who, by application to the values of the 
units, have been able in the short space of 12 months, or even 
less, to think not only in millimeters and kilograms, but also 
in compound units, such as kg.-sq.cm., m.-sec., etc.; while there 
are men who, although in daily contact with the system, have 
hardly taken the trouble to think even in millimeters in as 
much as five years. 


Clearly, the effective learning of the system involves 
more than memorizing the names of the units and the 
meanings of the prefixes. 

Mr. Briggs also gives his testimony on the main point 
of all this discussion-—the persistence of old units after 
the adoption of the new—in these words: 

The frailty of human nature has been the subject of many 
homilies, and it may be taken for granted that the end of 10 
years, nay, 100 years, would still see the existence of the 
Imperial system. 

This persistence of old units has now been demon- 
strated beyond possibility of doubt; and it is plain that we 
must consider, not the hypothetical condition of the met- 
ric system standing alone, but the actual condition of 


*Editor emeritus, “American Machinist.” 


tWhen, some years later, these works took up the produc- 
tion of other specialties, the use of the system was not 


extended to them, as experience in the engine work had failed 
to demonstrate the anticipated advantages. 





A. HALsry* 


I have given a few illus- 
give 


conjoint use of both systems. 
trations as found in metric countries and could 
more, to the point of tedium, but let us now consider 
the conditions to be met when applying the system to 
engineering calculations during the transition period. 


TECHNICAL LITERATURE Must BE REWRITTEN 

Take the simplest possible case—finding the size of a 
bar of steel to carry a given load in tension. We place 
the load on one side of an equation of which the other 
side includes as factors the required area of the 
bar, the tensile strength of the material and the factor of 
safety. We write the load kilograms and the tensile 
strength in kilograms per square centimeter and find the 
required area of the bar in square centimeters, to be at 
once confronted with the fact that all American merchant 
bar is rolled to diameters in inches. We, like metric coun- 
tries, have plenty of tables of areas, but in all cases they 
connect diameters and areas in the same system of units. 
With either system used alone we would, after finding the 
area, take the diameter directly from a table; but we must 
now find the diameter in inches from the area in square 
centimeters by calculation, until such time as someone has 
prepared and printed a transition table giving diameters 
in inches and areas in square centimeters, or by first 
finding the diameter in millimeters and then converting 
the result to inches. 





An alternative procedure is possible. The formula 
might be altered into a transition formula giving the 
tensile strength in kilograms per square inch and the 


area in square inches. We could then use existing tables 
of areas, but in addition to the transition formula we 
should need transition tables giving strength in kilograms 
per square inch. Such tables must be prepared and 
printed before this procedure is feasible. Whatever the 
procedure, we shall at the end have the same result 
that is, the same load and the same bar, to get which 
we have discarded existing tables and made the calcula- 
tions which the tables have been prepared to avoid. 

I have gone into this perhaps, tedious detail, be- 
cause it illustrates in the simplest possible way a 
universal principle: Whenever basic quantities—loads, 
powers, velocities, pressures, capacities, ete.—are expressed 
in one system of units while commercial materials are 
made to, and their properties are recorded in, another, 
we have a conflict in every application of one to the other. 
Existing formulas, English or metric, do not fit, and ex- 
isting tables do not apply. To suit this condition, our 
technical literature must be rewritten from the beginning 
in transition form for use so long as existing commercial 
sizes of materials continue in use and to be discarded 
when, and if, the transition period comes to an end. 

Illustrations of this may be multiplied to the point 
of weariness. Suppose we are laying out a belt trans- 
mission. The formula for the capacity of belts includes 
the velocity and width of the belt, with other factors. Our 
reference books contain charts that give the effects of 
speed, centrifugal force, thickness, type of joint and arc 
of contact almost at a glance, but these we must discard 
and make the calculations which the charts have been 
prepared to avoid. 
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calculation gives 


With the load in metri this 
us the velocity in meters per second and the width in 


units 
millimeters; but when we take up the matter of pulleys, 
we find that all pulleys made in this country are made to 
inches of diameter which, multiplied out, give the cireum- 
ferential velocity in feet per minute, and this result we 
must equate with belt velocities in meters per second. 
Ultimately, we must use the pulleys we can buy—that 
is, of English diameters and widths. 

Going farther, we determine the shaft sizes, to be con- 
fronted with an applied torque in meter-kilograms equated 
with the resisting torque of a shaft in inches of diameter, 
on which the only available information as regards tor 
sional strength is in pound-inches. As before, we need a 
transition formula and tables giving, in this case, resisting 
torques of shafts in kilogram-inches, and as before, we 
get the same result in the end. 

Since not may still 
place a belt of metric width on English pulleys, shafts 
then, if 
will shout from the house tops: 


closeness of fit is involved, we 


we are true-blue metric ad- 


“We have 


and bearings: and 


vocates, we 
adopted the metric system !’”* 

Do we calculate the diameter of a pipe or a boiler for 
a given pressure, it is the same. From the pressure in 
kilograms per square centimeter we get the stress in kilo- 
square centimeter, to be equated with the 
the the 


inches, and all available data for strength are in pounds 


grams 


per 


strength of material, of which thickness is In 


per square Inch, 


he weight of structures, it is again 


xtended tables of the weight of ma- 


Do we caleulate 
the same. We hay 
terials in pounds per oot of length and area; but if we 
are to use the metric system with these materials, we 
must have transition tables tor I-beams, channels, angles, 
bars, pipe, sheets, ete., giving weights in kilograms per 
rolled to inches of cross-section. 


meter of materials 


Aut TecuNIcAL TABLES Must Be RECALCULATED 


The matter of the tables is perhaps of even greate 
actual, though less fundamental, importance than tlh: 
formulas. Our tables are now so complete and compre- 
hensive that the large majority—in some applications 
perhaps 80 per cent.—of such preblems are se ived by 
direct reference to them, resort to the formulas being had 
only for occasional cases beyond the range of the tables. 
All our tables are based on one system of units. We 
have no tables for a mixture of units; and until some 
good enough to prepare and print thein, 


has been 


we must resort to calculation which the tables were pre- 


one 


pared to avoid and, so long as existing materials are 
used, get the same result in the end. What is gained? 
What is it all for? 

As another illustration consider the most ordinary 
finding the diameter of a pipe 
Hydraulic tables are 


problem in hydraulics 
to carry a given quantity of water. 
remarkably complete, and most such problems are solved 
by simple reference to them. Using the metric system, 
we have the head, the velocity and the length of the pipe 


This is not sarcastic, but descriptive of every “adoption” 
of the system of which I have any knowledge, all such adop- 
tions being partial The metric enthusiast makes the easy 
changes He does not make the difficult ones, but he invari 
ably talks as though he had made them all He regards the 
difficult changes that he has not made as not worth counting 
if we are to study difficulties, we must study difficulties, the 
changes which he does not make because he cannot, and does 


not count because it suits his purpose not to, being the very 


ones that must be counted 
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in meters and the discharge in liters, but the diameter 
We have neither formulas nor 


of the pipe is In inches. 
tables fitting this condition, and again we must calcu- 
late and convert, our calculations in this case involving 
the square root of the fifth power in millimeters of the 
pipe diameters in inches. The results of these calcula- 
now take directly from the tables, and again 


e 


tions we 
the final result is the same. 

In the foregoing cases we have to deal with repeated 
conversion of units, which while bad enough, is not all. 
Let us therefore consider one more everyday case In 
finding the size of an 
Our span is in meters and 


which even this w:il not answer 
I-beam to carry a given load. 
our load in kilograms, but the cross-sections of our beams 
are in inches. What shall the moment of 
inertia? In the moment of inertia of an four 
dimensions enter, two by their first powers and two by 


we do with 
I-beam 


There is no possible conversion factor be- 
tween English and metric moments of inertia. Moments 
English units 


their cubes. 


of inertia of all common cross-sections in 
have been worked out and tabulated in great profusion, 
but we cannot use them even by conversion. Until new 
transition tables of metric moments of inertia of sections 
rolled to inches have been prepared and printed, every 
calculation of an English section I-beam for metric load- 


ing involves the caleulation of the moment of inertia 
for the cross-section or, as an alternative, the use of 
English units for the load and span. Which will be 
done ? 
A Few EXAMPLES 

Following is a list of a few such tables that will be 
needed: Square roots of fifth powers in millimeters of 
™pe diameters in inches; weight of materials in kilo- 


grams per cubic inch; board measure; section moduli, 
radii of gyration and squares thereof and areas of rolled 
sections ; friction head and discharge of pipe; weight of 
all rolled sections and of rivets, bolts, bars, balls, plates, 
drawn, ete.; strength of col- 
and 


cold 


strength and weight of chain 


pipe—cast, welded, 
umns and pillars; 
rope—wire and hemp; weight and other properties of 
brass, copper and lead pipe and other products of these 
materials; strength and other properties of timber beams, 
columns, ete.; properties of boiler and condenser tubes; 
bursting and collapsing strength of pipe; pipe anges; 
all screw-thread and gearing tables; 
the strength of riveted joints; an- 
gles when considered as tapers per foot; chord-spacing 
weights and other properties of all ma- 
sheet-metal loads on 
strength and deflection of 


tapers, 


flow of air in pipes; 
hain-driving tables; 


tables of circles: 
made to wire and 
strength of shafting: 


all machine-shop standards 


terials gages ; 
bearings: 


dovetails, 


springs; 


macuine parts and details, press- and running-fit prac- 
tice, ete.; performance and power requirements of ma- 
chines in endless variety; strength of materials of all 


kinds and grades; steam-engine and boiler practice from 
the ground up. But the list is endless. 


formula or a 


Open any engi- 
table 
universal ) 


neers’ reference book and look for a 
(other than mathematical are 
that will be useful during the transition period, and 


ou will look long before finding one. \ 


tables, which 


Of these two requirements in preparation for the tran 
sitio’. period the transition formulas will come first. We 
shali then be in shape to use the metric system, provided 
we are willing to discard all the tables that have been 
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prepared through many decades to shorten and in many 
cases eliminate calculations, the physical result being the 
same in all cases and the psychological result the proud 
and superior consciousness that we are using the metric 
system. 

We are to discard these devices for saving time in cal- 


culations and make the calculations which they make for 


us, in the cheerful belief that the loss will be compen- 
sated with a balance to the good through the magic of 
the “beautiful inter-relation and correlation of the units.” 
This is the hook which engineers are asked to swallow, 
and by all that is logical, the proffered bait is economy) 
of time in calculations! 

The reader who is familiar with these problems will 
recognize that many of them must be solved by successive 
approximation or trial and error. With the tables we 
soon find the appropriate size; but when calculation is 
resorted to, we must calculate and recalculate until a sat- 
isfactory result is found. 

All this leads to but one conclusion: 
ing commercial sizes of materials of construction endure, 
no sensible man will resort to metric calculations with 
them more than once; 
this point of view, we see what we have already seen from 
another—the effective adoption of the metric system in- 
the abandonment of all existing standardized 


So long as exist- 


and approaching the subject from 


volves 
things. 


Wuo Witt LEAD THE PROCESSION ? 


Will the rolling mills lead in this change? For them 
to do so involves the duplication of their list of sections 
and assortment of rolls, the doubling of the number of 
changes of rolls, with the resulting loss of time and the 
warehouse stocks to be carried. Incidentally, they will 
recalculate and reprint their tables of the properties of 
their sections, first in transition for existing sec- 
tions and then in metric form for the new sections, sup- 
plying also, meanwhile, the existing tables for those 
recalcitrant engineers who prefer the old and simple way. 
When it is all done, the new sections will do their work 
no better than the old, and we cannot look for enthusiasm 
in that quarter. 

The doubling of stocks to be carried is the minimum 
During the transition period we shall have 


form 


involved. 
occasion to put English pulleys on metric shafts and met- 
ric pulleys on English shafts, and we shall therefore 
require the following pulleys: English bore and rim: 
metric bore and rim; English bore and metric rim; 
bore and English rim. A pulley manufacturer’s ware 
house stock now comprises about 10,000 pulleys. The 
multiplication of this list by four will curb enthusiasm 
in that quarter. 

In pipe fittings the case is equally serious. 
sizes of pipe must be connected with the old, and the most 
be multi 


metric 


The new 
simple fittings—nipples and couplings—would 
plied by three and the tees and crosses by not less than 
six. As before, the new pipe and fittings will carry water, 
steam and gas no better than the old. These illustra- 
tions can be extended indefinitely, but I must stop some- 
where. 

Shall we then conclude that the change is impossible 
and therefore not to be feared? That would be as shal- 
low, as stupid and as fatal as the worst of the metri 
Let no one forget that, while a complete 


conclusions. 
change is impossible, a partial change is easy—-as 


Casy 


MACHINIST 19] 


as going down a toboggan slide—and this partial change 
is exactly the thing that leads to the welter of confusion 
which I have endeavored to picture. 


Let no one imagine 
that in the absence of compulsory law he can use it or 
Once here, we must all deal with it 
In this matter 
Every metric stone thrown 


not as he sees fit. 
and use it, whether we wish to or not. 
no man lives unto himself. 
into our industrial lake is the center of an expanding 
disturbance. If this article the that 
have preceded it (pages 93 and 139) mean anything, it 
is that a partial change spells total confusion and that 


area of and two 


every introduction of the system is to be fought as the 
intrusion of an enemy of our industrial life. 


a 


Making a Pressed-Steel Thimble 


By Ernest A. WALTERS 


The thimble shown at 7 in Fig. 1 is made of 15-gage 
cold-rolled steel. It must be held close to the required di 
mensions, and is made in five operations without anneal 
ing. The walls must also be held to original thickness 
vy making the thimble in five operations the reduction 
is gradual and the stock is less strained, thus preventine 
the stretch that would otherwise take place. 

Subpress dies are used to facilitate the die setting, and 
fewer presses are necessary to start the job going. In 
this way the presses can be set up and the finished article 
turned out in a very short time compared with the usual 

The 
drawing dies are operated in two small presses set close to 
The blanking and cupping operation is per 


method of running a single operation in a press. 


gether. 
formed in an inclined press. 

The punch C (Fig. 2) serves a double purpose. As it 
descends it cuts the blank, which is held between its face 
and the pressure plate J. As it descends further the 
blank is forced by the punch /7 through the central hole 
in (, thus forming the cup. The pressure on the plate 
is obtained from the pins K and the rubber bumper JX. 
The required regulation of pressure on the plate J is 
ebtained in the usual way by the stud Z and the nut. 
The blanking die F is held by The cup 


is carried up into the cavity in the punch (, and as this 


the screws G. 


die is used in an inclined press, the cups roll out of the 
opening at the back and into a receptacle, being forced 
cut by the succeeding cups as they are formed. At no 
time are there more than two cups in the cavity. 

The lower punch is vented at O so that the cups will 
strip readily. The production on this operation is 3000 
pieces per hour. 

The third, fourth fifth are 
now put through the die shown in Fig. 3, whereby the 


second, and operations 


operator transfers the operations in proper rotation from 


one die to another, keeping all the dies supplied. The 
capacity of this die is 1000 finished pieces per hour. 
In Fig. 3 is shown the front view of the gang dies 


for the four final operations. The punch holder A and 
the die holder B are kept in proper alignment with each 
other by guide pins. 

The shell B (Fig. 1) is drawn in the second-opera- 
tion die F by the punch G. This punch has an air hole O 
to allow easy stripping. The shell C (Fig. 1), 
in the third-operation die H7 by the punch J. This punch 
also has an air hole at O. The shell D (Fig. 1) is drawn 
in the fourth-operation die J by the punch K, a 45-deg. 


is drawn 
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FIGS. 


angle flange being bulged in the bottom and a y',-in. hole 
punched. The shell # (Fig. 1) is trimmed on the flange 
in the fifth-operation die Z by the punch M. The stripper 
plate N has carbon-steel bushings P screwed into place. 
The stripper N is held in place by the screws SS, 
which are long enough to give the stripper the proper 
movement to release the shells from the punches with 
the aid of the lower knockout plate 7. The plate also 
releases any shells from the dies by giving the knock- 
out pins Y and Z the proper movement. The stripper 
bolts U are adjusted with relation to the stroke of the 
press. The punches G, 7, K and M are held in position 
by tapered pins V. The punch K has a perforating 
punch W inserted to perforate the bottom of the shell and 
must be adjusted to suit the thickness of the metal in 
order that it may not go through too far before the form- 
ing of the bottom takes place, as this will distort the hole. 
This punch is screwed in place. The dies F, H, J and L 
are held in position by the screws Y. The knockout pin Z 
in addition to acting as such also acts as a perforating 
die for the fourth operation. 


Whitworth Thread Tool and Holder 
By Orro WEBER 


I had a large quantity of 14-thread Whitworth V- 
bottom ring gages to make with a pitch diameter of 
1.990 in. I found that the thread tool described below 
gave good results in regard to correct angle, smooth 
finish and right radius, and all are accomplished by a 
single setting. 

A piece of 1-in. round steel about 6 in. was 
centered and turned to the dimensions shown in A. The 
shank was turned to fit the holder B, which was also used 
for grinding. The lathe was then geared for 14 threads 
and the thread cut deep enough to have the top come 
up toa sharp V. A Pratt & Whitney 14-thread Whit- 
worth tool from which the sides were ground off to just 


long 


THE WORK AND 








MACHINIST 





THE DIES 
leave the front radius was employed. After the threads 
were cut, the middle thread was left on and the rest were 
turned and filed down to the radius. The clearance for 


wer’ 
ane yy) 
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THREADING TOOL AND HOLDER 


the remaining thread was milled 
The tool was then hardened 


the cutting edge on 
down to \% in. in diameter. 
and tempered. 

i} 


Embargoes Curtail Supply of Hides 
from Foreign Countries 


An American firm that has used hides of French, Swiss 
and Italian origin in the manufacture of belting, packings 
and various kinds of mechanical leathers has found its 
sources of supply curtailed by embargoes. Investigations 
on the subject have been conducted\by Consuls General 
A. M. Thackara at Paris and F. B. Keene at Zurich. In 
their opinion it is probable that whenever the embargoes 
are removed the hides will be procurable in adequate 
quantities. 
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_ Critical Speeds of Rotors Resting on 
Three Bearings 


By WALTER 





SYNOPSIS—In this article are shown the for- 
mulas used when determining the critical speeds 
of rotors resting on three bearings. Examples are 
given of the graphical methods used to obtain 
the bending and deflection moments. A example 
shows how the formulas and graphical methuds are 
used. 





When the turbine rotor shaft is rigidly coupled to a 
generator shaft or the shaft of any other driven ma- 
chine such as a centrifugal pump or blower, the situa- 
tion is a different one, since the case becomes one of a 
beam over three supports. 

The situation may perhaps be clearly shown through 
the solution of a problem. Since this solution involves 





RAUTENSTRAUCH*® 


Royal Society of London, 1897. On page 269 of these 
“Proceedings,” Dr. Wilson states: 

The displacement of any point by reason of the deforma- 
tion of the beam is the resultant of the displacements which 
would be produced if one supposed all the external known 
forces to act separately and one after the other. This being 
so, the continuous beam may be considered as a simple beam 
supported at each end and under the action of the supporting 
forces at the intermediate pieces acting vertically upward. If 
the neutral fiber of the beam in the unloaded condition is as- 
sumed to be a straight line, then the result of the action of 
these two distinct systems of loading is to make the final 
deflection of the neutral fiber at each of the intermediate 
points of support equal to zero. 


In other words the deflection of a beam over three 
supports is found by first considering the beam sup- 
ported by the end bearings and determining the resulting 
deflection and then supported by the center bearing 
only and finding the resultant deflection. From these 
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FIGS. 1 TO 5. FORCES, BENDING 
the graphical determination of bending moments and de- 
flections of a beam over three supports, it will be neces- 
sary to lay down the principles of construction in the 
general case before proceeding to the particular prob- 
lem at hand. 

In treating the problem of the deflection of a beam 
over more fhan two supports we will use the principle 
announced by Dr. G. Wilson in the “Proceedings” of the 


*Professor of mechanical engineering, Columbia University, 
City. 


New York 


Fig.4 Second Vector Polygon 


MOMENTS AND DEFLECTIONS FOR A ROTOR 


deflections the reactions at the supports may be found 
and then the true deflection curve of the continuous beam 
determined. This problem is best handled by graphical 
methods. 

Let Fig. 1 represent the shaft of a motor generator 
set with bearings at A, B and C. In order to simplify 
the solution it is assumed that the shaft is of uniform 
diameter throughout its length. With the shaft assumed 
to rest on the bearings A and C only, the first vector 
diagram and the bending-moment diagram are as found 
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in Figs. 2 and 3. Dividing the bending-moment dia i; and 8. In the construction of the first vector diagram, 
gram, Fig. 3, into convenient sections a to /, it is found = as in Fig, 9, the horizontal a-v is first laid down, after 
that the area of each division is as shown in ‘Table 1. which the loads in the load line are taken 3-4 down- 
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FIGS. 6 TO VARIOUS RBENDING-MOMENT, FORCE, DEFLECTION AND REACTION DIAGRAMS 
Letting 1 sq.in. of area in the bending-moment dia ward 5,000 Ib. to the left of the support; 3-2 up- 
rram equal | in. on the load line of the second vector — ward 1,000 Ib. and 2-1 upward = 3,000 Ib., both 
diagram, Fig. 4 is accordingly constructed. The deflec- to the right of the support. The pole 0 is taken 5 in. to 
tion curve is then formed as shown in Fig. 5, the right of the load line and the diagram completed. 
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\ 
ind the deflection at 2B marked UA, Assumnt In coustructing the bending-moment diagram, the hori- 
that the middle support C alone is acting as shown ontal A-O’, Fig. 7, is laid out, after which 4’-Q’ is made 
in Fig. 6, the resulting bending-moment diagram parallel to 4-O. Beginning at O’, 2’-O’ is made parallel 
ind deflection curve are found as shown in Figs to 2-O and 2’-3" is made parallel to 3-O. It is seen that 
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indicating a greater moment 
The load 
the mo- 
the con 


the diagram does not close, 
to the right than to the left of the support. 

required at A and acting downward to balance 
found to be P, according to 


ments is readily 
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struction shown in Fig. 7. It is found that the areas 


of the sections into which the bending-moment diagram 
has been arbitrarily divided are as shown in Table 2. 


The load line of the second vector diagram, Fig. 10, is 
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the reactions at the supports, as is shown in Fig. 11. Con- 
struct the vertical y-y in which lay off the reactions 
Re and Ry to the scale 1 in. = 2,000 Ib., as given in 
Fig. 9, the greater reaction always being laid off first 


from the bottom. Take any convenient distance on 
TABLE 2. AREAS IN SQUARE INCHES 
Section Area, Sq.In Section Are Sq. In 

i! 0.25 e’ 0.35 
b’ 0.75 YJ 0.25 
c’ 1.00 gz’ 0.20 
d’ 0.60 

the horizontal such as ys and draw the rectangle yyrs. 


off rf = P. Select any point w on the horizontal 
On sr lay off V and Y 


and project across to wr such that 2xq 


Lay 
and draw rw. from Figs. 5 and 8 

->VY + Y. The 
construction is clear and needs 
Thus the 


three supports are found to be Py 


remainder of the very 


true reactions at tli 


2,160 Ib. : Rp 


no further explanation. 








constructed from the areas as shown. Making a”-b” in 4,160 Ib.; Re = 2,680 I|b., as illustrated: in Fig. 8. 
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FIGS. 20 TO 25 LOADING, BENDING AND DEFLECTION DIAGRAMS 


second vectol 


Let the defle: 


line of the 
begun. 


Kj bottom 


diagram the 


gy, 3 parallel to the 
deflection curve is 


tion curve from a” to the left be a straight line, that 
TABLE 1 AREAS IN SQUARE INCHES OF ROTOR 
Section Area, Sq.In Section Area, Sq.In 
a 0.0904 reg 0.462 
bh 0.286 h 0.422 
< 0.470 i 0.396 
a 0.554 j 0.299 
< 0.526 k 0.120 
f 0.488 l 0.260 


and C”, thus find 
read. Mark 
It will now be possible to find 


and join A” 
line from which deflections are 


is, continue h”-a” to A” 
ing the base 


Y under the support B. 





will 
diagram of the shaft resting on 


Having determined the reactions at the supports is 


now be possible to determine the hbending-moment 


its three supports. This 


is accomplished in the usual way, as shown in Figs. 12, 
13 and 14. In constructing the first vector polygon, 
Fie. 13, it is to be noted that downward forces are 


headed downward and upward forces are headed upward 


in laying out the load line and also that the forces o1 
ioads are taken in order from left to right, beginning 
from the horizontal .w-.r. Thus x-1 2,160; 1-2 

5.000: 2-3 1160: 3-4 3,000: 4-5 2? 680 and 
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5-e == 1,000. 
had in the closing of the load line at 2. 
9 


is tested by having A-B close horizontal, as in Fig. 1 


the areas of the sections are found to be as in 


Fig.26 Simplified 











Fig. 30 Deflections 


FIGS 


With these areas the elements of the load lines 
to the scale 1 in. equal 0.2 sq.in., the vector diagrams, 
Figs. 14 and 15, are constructed. From these, the de- 
flection curves for each span, Figs. 16 and 17, are found 
in the usual manner. Fig. 18 gives the final deflection 
eurve having a horizontal base line. 

The scale to which the ordinates of the deflection curve 


as 


are to be read is 
? g®pmhh’ 
r El 


1 in. 


in which 


q = 10; 

Pp — 2,000: 

m = 0.2; 

A=h' = 5; 

E = 30,000,000 (steel shaft): 


T = 12.544 (4-in. circular shaft). 
Accordingly, 
1 in. 0.01062 

The determination of the critical speed from the de- 
flection curve proceeds exactly as disclosed in the pre- 
vious examples. The deflection curve just found obtains 
for the condition that the three bearings are in perfect 
alignment. It might at first appear that any settling 
of one or more bearings might upset the calculations for 
critical speed or indeed result in a change in critical 
speed. That this is not the case can readily be proved, 
but the calculations are too long and complicated to justi- 
fy their being given at this time. We will next apply 
the analysis to a practical problem. 

The turbine rotor treated in the first article, American 
Machinist, Vol. 46, p. 97, when coupled with the elec- 
tric rotor shown in Fig. 19, forms the complete rotor 
of a turbo-generator set for which it proposed 
to determine the critical speed. This rotor rests on three 
bearings, and the supposition is that the bearings are all 


in. 
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A check on the accuracy of the work is 
After construct- 
ing the bending-moment diagram, the accuracy of which 
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Table 3. 


| ae a ee ee | | ; 
' , er ar Bee TRE a Ga ae ; 


: | G 0, : Fig. 28 Bending Moments 

| ! ; 
| | | | A rN 
| 1 | | + a 

| | ra ie! 

} | | “ i ; 3 
1 | ) 
l 
| } | , 
| | a 
| | ‘4 ——— 


MACHINIST 








Vol. 46, No. 5 

on the same level. The case is first treated as a beam 
resting on the end supports only, whereupon the loads 
and their positions are as shown in Fig. 20. The first 
vector polygon, Fig. 21, is constructed and the bending- 





moment diagram, Fig. 22, is obtained by its use. Re- 
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Fig 27 First Vector Polygon Fig. 29 Second Vector Polygon 


26 TO 30. LOADING, BENDING-MOMENT AND DEFLECTION DIAGRAMS 


ducing the bending-moment diagram to apply to a 6-in. 
diameter shaft by multiplying each ordinate of the orig- 


where 


jt 
Ip is the I for the 6-in. shaft and J, is the J for the sec- 
tion of the shaft spanning the moment ordinates being 
treated, the modi- 


inal bending-moment diagram by the ratio 


fied bending-mo- ~~-fir457L8 _ Rp~/960 LB "| 
ment diagram, [\ \ 
Fig. 23, is ob- | ~~ 
tained. This is di- | hs | 
vided into 29 sec- | \ 
tions, each area of * | 
which is measured ~\ 

and used as the 

load increments of 

the second vector 


polygon, Fig. 24. 
From this is found 
the deflection 
curve, Fig. 25. 
The deflection at 
the place of the 
middle support is 
measured D,. The 
case is then treat- 
ed as a beam rest- 
ing on the middle 











support only, as & -—1---2, ——-2 
hown in Fig. 26. FIG. 31. DIAGRAM TO OBTAIN 


The loading, how- THE REACTIONS 
ever, is simpli- 

fied to reduce the great amount of labor involved. 
From this loading the first vector polygon, Fig. 
27, is constructed and used in finding the bending-moment 
diagram, Fig. 28. This diagram 1s divided into sections 
C", to J,, corresponding to the lengths of shaft section. 


1s 
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For example, section F’, is immediately under section 
F’ of Fig. 20. This division is made for the purpose 
of determining the modified bending moments without 


TABLE 3. AREAS IN SQUARE INCHES 

Section Area, Sq.In. Section Area, Sq.In. 
a 0.100 zg 0.077 
b 0.340 h 0.062 
c 0.300 i 0.100 
d 0.040 j 0.130 
e 0.028 K 0.040 
f 0.054 


the necessity of constructing the modified bending-mo- 
ment diagram and determining the areas therefrom. 
Table 4 is then prepared. 

These reduced areas become the load increments of 
the load line of the second vector polygon, Fig. 29, from 
which the deflection curve, Fig. 30, is constructed. The 
deflection at the middle support is then measured D,. 

By the construction shown in Fig. 31, the reactions 
at the three bearings are obtained, assuming that these 
are all on the same level. Having determined these re- 
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diately under that portion of the shaft length marked 
with the corresponding number in Fig. 20 for the pur- 


TABLE 5. TABLE OF INCREMENT AREAS 
Area Ip Reduced 
Symbol Area, - Area, 
Fig. 36 Sq.In Ix Sq.In 
A,’ 0.28 6.61 185 
B.’ 0.85 2.30 1.96 
Cy’ 2.04 1.09 2.22 
D,’ 1.92 0.54 1.04 
E,.’ 7.80 0.063 0.49 
F.’ 1.56 0.54 0.85 
Ge’ 1.50 1.00 1.50 
H.’ + 0.08 3.55 + 0.28 
I,’ —0.19 11.63 —2.21 
As + 0.30 16.00 + 4.8 
De. 0.36 3.55 1.28 
F, 0.90 1.00 0.90 
Hy, 3.10 0.198 0.62 
Je 2.74 0.057 0.01 
Oz 1.02 1.00 1.02 
Q, 0.40 2.5 ap 1.00 
R. 0.08 16.00 1.30 


pose of convenient determination of the increment areas 
of the modified bending-moment diagram without having 
to construct it. Accordingly, Table 5 is prepared. 
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Fig.36 Second Vector Polygon, 
Steam Rotor 


FIGS. 32 TO 338. 


actions it is now possible to lay out Fig. 32, from which 


the first vector polygon, Fig. 33, is readily constructed. 


TABLE 4. AREAS IN SQUARE INCHES OF MODIFIED 


BENDING-MOMENT DIAGRAM 
Ip Reduced 
Section Area Area, 
Symbol Sq.In Ix Sq.In 
Cc,’ 0.10 6.61 0.66 
D,’ 0.16 0.54 0.08 
a,’ 2.24 0.063 0.014 
F,’ 1.56 0.54 0.84 
Gi’ 4.38 1.00 4.38 
H,’ 1.56 3.55 5.55 
I,’ 2.12 11.63 24.70 
Ay 5.86 16.00 93.80 
D, 0.72 3.55 2.55 
F, 1.106 1.00 1,10 
H, 1.20 0.198 0.24 
Ji 0.15 0.057 0 


by the use of this polygon the bending-moment diagram, 
Fig. 34, is constructed. This is conveniently divided 
off into the sections A’, to R., each of which is imme- 


BENDING-MOMENT AND 


Fig. 38 Second Vector Polygon 
Electric Rotor 


DEFLECTION DIAGRAMS 


The reduced areas in the table are then laid out as 
the increment of the load line of the second vector poly- 
TABLE 6. TABLE OF DEFLECTIONS OF SHAFT 

w y 
Load Deftection, In y? wy wy? 
22 0.000810 0.00000065 0.001780 0.00001430 
36 0.001890 0.00000357 0.068040 0.00013500 
173 0.002727 0.00000744 0.471771 0.00128712 
72 0.002916 0.00000850 0.209952 0.00061200 
570 0.002754 0.00000757 1.56978@ 0.00431490 
570 0.002424 0.00000617 1.415880 0.00351690 
72 0.002187 0.00000478 0.157464 0.00034416 
115 0.001593 0.00000254 0.183195 0.00029210 
360 0.002214 0.00000490 0.797040 0.00176400 
360 0.001993 0.00000219 0.717480 0.00078840 
880 0.091857 0.00000345 1.634160 0.00303600 
112 0.001458 0.00000212 0.163296 0.00023744 
75 0.000919 0.00000084 0.068925 0.00006209 





7.458763 0.01640432 


gons, Figs. 35 and 36. From these vector polygons the 


deflection curves for the steam and electric rotors, Figs. 
37 and 38, are constructed. 
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The scale to which these deflections will be read is 
200 * (8)? KX 5K 5 XK « 
~  80.000.000 & 63.6 


1 in. = 0 0027 in. 


Accordingly, Table 6 is prepared. 
It is found that 


32.2 xX 12 K 7.458% 
w= ; ; $19.2 radians per sec. 
\ 0.016404 
and 
; 30 
N <x 419.2 £,000 7.p.m. 


The running speed of this set is 3,600 
& 


r.p.m. 


Cut and Carry Press 


A subscriber has suggested that many of our readers 
might be interested in the so-called cut and carry press, 
and has requested that we publish some articles relating 
to the press, product, dies and methods followed in pro- 
ducing large quantities of. work. 

Any contributions on this subject will be welcome. 


« 


Making Washers with Countersunk 
Holes in a Punch Press 
By Ernest A. WALTERS 


The countersunk washer at B, Fig. 1, is produced in 


the die shown in Fig. 3. The washer is made from 14- 
in. hot-rolled steel in three operations, employing a pro- 
gressive pillar die with three sets of dies and punches. 
The operator after starting the sheet of steel runs the 
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Blanking Die and Punch for Countersunk Washers 
FIG. 3 

FIGS. 1 TO 4. 

press continuously. The automatic trigger gage shown at 
A, Fig. 4, locates the stock properly. 

Under usual conditions countersinking is performed on 

a drill press. It is an exceedingly slow operation, and 

this die was designed to speed up the process. It gives 

satisfaction and under ordinary conditions produces 3500 


HOT-ROLLED STEEL 





THE WORK AND THE 
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large countersunk washers and 7000 %4-in. washers per 
hour, making a total production of 11,000 per hour. 

The 14-in. washer shown at C, Fig. 1, is blanked out 
in the space left between the large washer blanks. By re- 
ferring to the illustration of scrap shown in Fig. 2, it 
will be observed that little steel is wasted. 

The washer A, Fig. 1, has been put through the first 
operation in the die N and punch LZ, Fig. 3. The sur- 
plus stock is drawn to the bottom by the punch LZ, which 
now continues on its downward course, perforating a %%- 
in. hole. While the punch is on its upward course the 
steel strip is moved ahead to allow the blanking punch 
H to remove the %-in. washer. Simultaneously, the first 
operation is repeated. 

As the stock again advances it comes between the punch 
G and die P. The dished stock shown at A, Fig. 1, is 
now flattened, forming the desired countersink, and at 
the sane time is embossed by the punch @ and the die 
P. As the stock is advanced to the third operation the 
countersunk washer is blanked out by the die S and the 
punch F, which is provided with a pilot Q. 

The punch holder B is made of cast steel and the 
die plate C Both are properly aligned 
by the guide pins D and the bushings /, which are pressed 
into position and lapped to fit the guide pins D. Under 
operating conditions the guide pins should be well lu- 
bricated. The punches F, G, H, R and J are held in 
position by tapered pins. The dies are pressed into posi- 
tion in the die plate C. 

The stripper Z is held in place by cap screws K. The 
perforating punch Z is secured by the headless screw M 
The die N is adjustable by means of the threaded sleeve 
T. Small pinholes in the bottom and a pin spanner 
are provided for adjusting. 


TTT) 





is of cast iron. 





— 





F1G.2 





DIES 


The trigger gage works automatically under operating 
conditions by the proper adjustment of the setscrew and 
lock nut R, Fig. 4, which shows the side elevation of the 
automatic trigger spacing gage. As the punch, Fig. 3, 
descends, the screw strikes at Y and raises the gage 
point A out of the hole B, Fig. 2, in the edge of the stock 
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When the punches draw out of the stock on the upward 
movement of the ram of the press the trigger is still 
held up. In the meantime the stock is fed forward. By 
this time the trigger has been released and the point A, 
Fig. 4, drops into the next hole B, Fig. 2, on the edge of 
the stock. The trigger gage is sensitive and when prop- 
erly adjusted gives complete satisfaction. 
wR 
Unusual Dust-Collecting Installation 
By 
Aside from the production machinery of the new plants 
of the Remington Arms Co. of Delaware, Eddystone, 
Penn., much of the auxiliary equipment is unusual and 
interesting. This is particularly true of the dust-col- 
lecting systems. Not only are these larger than the ordi- 
nary commercial installations, but their very has 
necessitated radical departures from has 
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Joun L. ALDEN 


size 
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“340 Wheels 6 x2- 
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The 


nected in pairs through rectangular breechings 
two wheels on the same spindle use the same branch. In 
the browning room each opening is equivalent to a 31%4- 
in. pipe, while those of the small bench wheels are equal 
to 3-in. round branches. 

The design of the hoods deserves comment. In Fig. 2, 
the hoods are hinged at the back that the entire 
wheel covering may be swung completely out of the way 
when changing wheels or truing. 
a decided improvement over the ordinary hood with the 
side door. The “undershot” wheels in Fig. 2 had _ to 
be provided with the other style of hood, because there was 
not room enough between the wheel and the branch pipe to 
permit the top of the hood to swing back. Each of 
these hoods is so designed that the dust is thrown from the 
wheel directly into the mouth of the pipe. This gives a 
much better removal of dust than where the material is 
allowed to strike some part of the hood, losing the veloc- 


sO 


In many respects this is 
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FIG. 1. ARRANGEMENT OF POLISHING ROOM 


hitherto been standard practice. One of these installa- 
tions embodying some of the latest engineering 
ments has been designed and installed by the 


Steel Pulley Co., Oneida, N. Y. 


develop- 
Oneida 


The polishing room of this plant is 216x80 ft., lighted 
from above by skylights in the monitor, about 70 ft. 


The general arrangement of the 628 pol- 
ishing wheels is shown in Fig. 1. Across a wide truck- 
ing aisle is the browning department, which has two 
groups of 25 wheels and brushes each. The total number of 
wheels connected to exhaust systems is 678. Wheels 18x5 
in. are mounted on the jacks in the middle of the room. 
Along the line of porta on each side of the room are 
two rows of small bench polishers fitted with 6x2-in. 
wheels or smaller. The wheels in the browning room are 
12x4 in. and 12x5 in. 

The two styles of dust hoods for the large wheels are 
illustrated in Fig. 2. Of these, 96 wheels operate as 
“overshot,” while the remainder, 192, run in the opposite 
direction. Corresponding wheels on opposite pairs of 
jacks standing back to back are connected to the same 
branch pipe. The connection to each hood is rectangular 


above the floor. 


and is equivalent in capacity to a 314-in. round pipe. The 
bench wheels and those in the browning room are con- 





ity acquired from the wheel. Each particle leaves the 
wheel at a mile-a-minute speed. If it can fly directly into 
the current of high-velocity air in the suction pipe, it will 
If these 
initial 


be removed with a minimum of external effort. 
hits of emery and metal are allowed to lose their 


speed by striking the side back of a poorly designed 
hood, will require a high vacuum and a strong blast 


of air to start them up the pipe from a state of rest. This 


is a recognized principle of hood design. 


BALL-BEARING FANS 


The large wheels are served by three large systems, 
each of which handles the dust from 96 wheels. The 


bench jacks are connected to four smaller systems along 
the side. In every case Oneida double exhausters, equipped 
with SKF ball bearings, are The construction of 
the blast wheel differs materially from standard practice. 
which shows a small wheel 
with one side plate removed to expose the blading. When 
built in this manner, the wheel is not only efficient, but 
extremely rigid. The high-grade ball bearings 
eliminates most of the ordinary fan troubles. The bear- 
ings are mounted in dust-tight housings, and when once 
packed with lubricant, need little attention. 


used. 


This is seen plainly in Fig. 3, 


use of 
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The dusty air from each system is discharged into a 
pair of Gale centrifugal air washers, which thoroughly 
remove the dust, wash the air and return it to the room in 
a purified condition, entirely fit to breathe. Each double 
fan and pair of washers is erected as a self-contained unit, 
with water tank, strainer and pump. The small size of 
this unit as compared with the usual bulky dust collector 





Shang 
Larension. 


weer erer es 
FIG 2 


is remarkable. But very little more floor space is taken 
up by the fan and washers than by the fan alone. The 
wash water is recirculated by a 1%-in. Goulds cen- 
trifugal pump belted to each fan. 
from 30 to 35 gal. per min. This is at the rate of about 
1% gal. per 1000 cu.ft. of air, or about half that usually 
This is remarkably good econ- 


Each pump handles 


required by air washers. 
omy when it is considered that the air washers at this 
plant are handling extremely dirty air. Several pailfuls 
of mud and lint are removed from the strainers every 
day. 

Fig. 4 shows a plan view of one washer. The dirty fan 
blast enters at A, and in passing through the curved pas- 
sage B the dust and lint are thrown against the curved 
outer surface of the washer, which is kept thoroughly 
wet by the three batteries of nozzles C. This effectively 
disposes of the heavier material, which is washed along 
the bottom to the drain connection to the strainer. In its 
passage through the outer washing chamber the finer dust 
becomes sufficiently moist and heavy to be thrown out of 
the air against the comparatively dry eliminating sur- 
face E. The sticky collection of mud on this surface is 
washed down by intermittent flooding from the nozzles F. 
The function of all sprays in this type of washer is to 
moisten the dust enough for it to be acted upon by 
centrifugal force and to keep the accumulated material 
washed from the curved surfaces. Very little dependence 
is placed upon the direct wetting of dust by the sprays. 
As the name implies, these washers depend upon cen- 
trifugal action for their best result. This is the reason 
why extremely dirty air is thoroughly cleansed with about 
half the volume of water ordinarily used for washing 
street air. After the washing operation the purified air is 
returned to the room through the outlet D, Fig. 4. 

Owing to the close spacing of the double rows of jacks 
in the middle of the room, it was impossible to run the 
main-line exhaust pipes along the floor. A transverse 
power bridge of structural iron, from which the main 





DIFFERENT TYPES OF 
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motors were suspended, had already been erected. A tim- 
ber deck on this steel framework provided a substantial 
footing for the three large double fans, washers and fan 
motors. This brought the center of the main-line pipes 
about 18 ft. above the floor, requiring vertical branch 
pipes 15 ft. long. Since it was not desirable to obstruct 
the floor space with pipe supports, the mains were slung 
from the roof trusses by cables and were guyed to the 
side columns. Along the sides of the room were struct- 
ural bridges of the same height as the central one, carry- 
ing the shafting and pulleys for the small bench polish- 


ers. At the proper points four smaller platforms were 


Blast Gate 


6% 2"Wheel, 






ay 


Ya VIM MAS i, 
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FIG. 4. PLAN OF AIR WASHERS 


built on this bridge to accommodate the fans and wash- 
The motors for these fans were hung from the gird- 
ers between columns, driving down to the fans at a 15-deg. 
angle. The main-line pipes for the small jacks were run 
along the top of the shafting support. 

The preparation of the details shows considerable care. 
One of these points, in particular, is the design of the 
small breechings by which each pair of wheels is con- 
nected to the branch pipes. Fig. 5 shows the construction 
of this piece. By making it of rectangular cross-section 
it is possible so to shape it that the two currents of air 
are flowing parallel at the junction point. This elimi- 
nates all losses due to eddies and interference of air cur- 
rents, especially when one current is stronger than the 
other. 


ers. 
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All elbows and angles have a throat radius of two diam- 
eters of pipe and are made of metal two gages heavier 
than the corresponding suction pipe. A shorter radius 
than this causes too great a friction loss, whereas noth- 
ing is gained by using a longer radius, as experiments 
show that the reduction in friction is almost negligible 
beyond this point. 

Vacuum, or “shoe,” tees, Fig. 6, are used throughout, 
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In this installation it was absolutely essential to pro- 
vide some means of purifying the air and returning it to 
the room. The exhaust requirements were 180,000 cu.ft. 
of air per minute, and under the old method this would 
have been discharged into an outdoor separator. To heat 
this air costs about $3400 a year. Had this heat 
wasted, it would have been necessary to provide 44,000 
lin.ft. of 1-in. heater pipe in addition to that now in 


been 



























as these have been found to give the most uniform result. stalled. Aside from the extra heating cost and the addi 
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IS MADE POLISHERS 


WHEEL 


They also have the advantage of providing a secure fast- 
ening, as they can be riveted to the main-line pipe on 
all sides. The ordinary 45-deg. round tee shows erratic 
pressure losses and cannot be riveted at the “heel,” which 
makes an insecure connection. Each branch pipe is con- 
nected to the main-line tee with a detachable lug and bolt. 
This arrangement permits the branch pipe to be taken 
down without breaking a soldered joint, and at the same 
time a firm and solid connection is assured. 


Hanp Howes For CLEANING 


To facilitate cleaning, the main-line exhaust pipe is 
provided with hand holes at 10-ft. intervals. Each hand 
hole has a tight-fitting sliding cover, so that there is al- 
most no leakage. The connection between the fan and the 
raain line is through a bolted joint fastened with angle- 
iron lugs and bolts. The removal of these bolts gives easy 
access to the interior of the fan through the inlet and also 
to one end of the main. The far end of the main is closed 
with a removable cap. 

The galvanized steel used in the construction of the 
piping is of the following gages: For all pipes 12 in. and 
under, No. 24; 13 to 20-in., No. 22; 21-in. and larger, No. 
20. All pipe is riveted and soldered, with the laps made 
in the direction of the air flow. Unusually heavy pipe 
supports of angle and band iron are used for holding the 
piping in place. 

Particular attention was paid to the engineering feat- 
ures of the job. The pipe lines were designed for a uni- 
form velocity throughout. A uniform vacuum of 2 in. of 
water is produced at each hood, the back pressure im- 
posed by the dust separating and washing apparatus be- 
ing reduced to a minimum. Competition was not allowed 
to influence the choice of the fan size or any of the 
important details. In a word, the entire installation 


was designed to produce the most economical operating 
conditions. 





ROUND TEES 


tional pipe involved, a very important item was the phys- 
Had this great volume of air 
heen removed from the room, it would have been almost 


ical comfort of the men. 


impossible to provide comfortable working conditions in 
winter without objectionable drafts and considerable 
discomfort on cold days, a condition that would hardly 
have been permissible. 

The argument may be advanced that the recirculation 
of this air in summer will create a close, humid condi 
tion. The plans are, however, to use Delaware River 
water as wash water during the summer, which will cool 
and dehumidify the air. It is possible to cool the air 
several degrees on a hot, moist day and to lower the 
relative humidity to a comfortable point when using 
cool water. 

Powrr CoNsUMPTION 

The power consumption of these systems is very low; 
25-hp. motors drive the large double fans together with 
These fans are equivalent in 
70 slow-speed 


the recirculating pumps. 
economical capacity to the ordinary No. 
double fan. equivalent to 
No. 60 fans, are driven from 15-hp. motors. The vacuum 
the inlet of the large 


The remaining exhausters, 


produced is 314 in. of water at 
fans and 3 in. on the smaller ones. 

The refinement necessary to produce the required re- 
sults with a minimum expenditure of power and to save 
the heat that would otherwise be wasted is fully justified, 
as it is paying well over 100 per cent. on the investment. 
The specifications were unusually rigid and were more 
severe than those of the state labor departments. A com- 
plete guarantee of horsepower, vacuum and back pres- 
sure was specified in the contract, and the whole was se- 
cured by a heavy forfeit. B. T. Converse, plant engi- 
neer of the Remington Arms Co., was responsible for the 
installation, and the fan department of the Oneida Steel 
Pulley Co. did the engineering and contracting. 
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One-Motion Drill-Jig Clamp 
By J. H. B. 


milling, the 
projecting up into the drill bushing. The piece is seated 
on the body of the jig, located sidewise by four pins and 


hollow post 


The operation illustrated is 


endwise against the pin shown at the end opposite the 


post. It is held in this position with the thumb, clear- 


=| 




















DRILL-JIG CLAMP 


ONE-MOTION 
ance for which is cut in the cover A. The cover is swung 
into position and clamped over the pin B. In this action 
the pin C, conforming to the shape of the work, clamps 
it to the seat and assures its being held to the end pin 
stop. At the same time the spring pin D) comes into po- 
sition under the work as a support and is itself securely 
held by the pin #, bearing on the angular surface with the 
pressure transmitted through the knuckle F’ connecting 
the cover and the locking cam. 

Following the outline of the knuckle around the joint 
with the cover, the dotted line at G shows tangential to 
the radius, but at an angle to the vertical, and the clear- 


ance cut in the cover is shown vertical. This allows the 


knuckle to release the spring pin, but prevents it from 
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A nut and 
(ne 


opening too far to displace the smaller pin E£. 
screw at H prevent undue pressure on the device. 
motion either clamps or releases the work. 


Chart for Obtaining the Velocity 
of Air 


By Francis J. G. REvuTER 
Tl 


velocity 


1e accompanying chart is useful for obtaining the air 
from the formula 

, ‘ P 

J 1096.5 \ iW 

V Velocity in feet per minute; 

r Pressure due to velocity in inches of water ; 

W Weight of air in pounds per cubie feet. 

To the chart obtain the value V, take on 
the axis of abscissa a value for P which has been measured 
with a pitot tube or a similar instrument. From P’s 
value run vertically to an oblique line representing the 
value W: the intersection of those two lines 
un horizontally to the curve. From the intersection on 
the curve run vertically to an oblique line 1096.5 in., and 

‘om that intersection run horizontally to the ordinate 
. If the intersection found on the first “1096.5 
line,” the value of V is read from 0 to 2400. If the in- 
tersection is found on the second “1096.5 line,” V the 
scale number from 0 to 2400 plus 2000. Similarly 4000 
=: added the third and 6000 for the fourth 
line. 

An example is shown by the dotted lines, having P = 
0.4 and W 0.1. 
first and second “1096.5 line.” 


read and 


, 


for from 


is 


for line 


The intersection comes on both the 
From the first intersec- 
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Specifications for Electric Motor 
Applications—I 


By A. G. PorpcKkr* 





SYNOPSIS 
ered in selecting and specifying electric motors 
Horsepower ratings, classes 


The principal points to be consid- 


in industrial plants. 
of service and the electrical considerations are 
outlined. The efficiency, starting torque and speed 
regulation of direct-current motors, and the volt- 
age, efficiency and power factor for alternating- 
current motors are all discussed. 





Before purchasing electrical equipment, a knowledge 
of the general details required to specify apparatus to 
meet specific requirements is necessary. It is the object 
of the following discussion to point out the principal 
points requiring consideration before purchasing elec- 
trical equipment for the shop. 

Before it is possible to purchase any equipment, it is 
necessary to determine the horsepower and speed require- 
ments of the machine or group of machines to be driven. 
These requirements are best determined by a motor ap- 
plication engineer ; the larger central stations or electrical 
manufacturers provide experts for making such recom- 
mendations.’ For greatest economy, motors and con- 
trollers of standard characteristics should be used 
wherever possible. The standard horsepower and speed 
ratings furnished by motor manufacturers have been se- 
iected at intervals that will make it possible to choose 
a standard economical motor for the majority of appli- 
cations met with in industrial service. 

All motors are characterized by a rating given them 
by the manufacturers. This rating is the basis on which 
the maker guarantees his product to the user. The dis- 
tinction between motor rating and motor capacity to do 
work requires a little explanation. The capacity is us- 
ually determined by the maximum temperature at which 
the material in the machine, insulation particularly, may 
be operated for long periods without deterioration. When 
the safe limits are exceeded, deterioration is rapid and 
results in shortening the life of the machine. There 
does not appear to be any advantage in operating at 
lower temperatures than safe limits, so far as the life 
of the insulation is concerned. 

Up to the present time, it has been customary for 
manufacturers to guarantee their motors as follows: 
Continuous service—full rated load continuously, 40 deg. 
C. rise; 125 per cent. rated load, 2 hr., 55 deg. C. 

This means that if, for example, a 10-hp. motor is 
operated at 10-hp. output continuously, the temperature 
of any part will not exceed 40 deg. C. above that of the 
initial temperature (room temperature = 25 deg. C.); 
operating the motor at 12.5 hp. for 2 hr. will produce 
a rise in temperature not exceeding 55 deg. C. 

Motors for intermittent service are rated on the basis 
of 5, 10, 15, 30, 60 and 120-min. periods with 
C. rise. This means that if a motor is run at the rated 


rise, 


dD deg. 


*Industrial Electrical Engineer, Westinghouse Electric and 
Manufacturing Co. 

1Each large industrial plant should have an expert for this 
purpose in 


its organization. 





load during the time period given, its temperature will 
not exceed 55 deg. C. Thus, a 10-hp. motor rated on 
a %-hr. 55-deg. basis will not have a temperature rise 
exceeding 55 deg. if operated Y% hr. at 10 hp. 

The application of intermittently rated motors is 
largely based on experience. Past experience with a giv- 
en application has shown that the motor first selected 
In making the ap- 
plication over again, a motor of capacity more nearly 


was either too large or too small. 





OIRECT- CURRENT MOTOR PERFORMANCES _ 
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FIG. 1. EFFICIENCY OF DIRECT-CURRENT MOTORS 
Efficiencies for different speed motors (1,800, 1,200, 900, 
720 and 600 r.p.m.) are given separately. A comparison of 
the various curves shows how the efficiency varies with the 
different speeds. 


equivalent to the requirements was chosen. Thus, at the 
present time, manufacturers of machines using electric 
motors of intermittent ratings to drive them, are in a 
position to specify the motor of proper horsepower and 
time rating (5, 10, 15, 30, 60 or 120 min.). 

A motor required to operate for very short periods at 
a time, with long intervals between the periods of opera- 
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tion, would be most economically selected on a 5- or 10- 
min. rated basis. Motors for operating valves, or motors 
for operating the crossrails, tailstocks or headstocks of 
machine tools, can usually be rated on a 5- or 10-min. 
basis. 

In crane service experjence has shown that a motor 
rated on the %4-hr. basis has sufficient capacity to do 
the work in this class. A crane motor usually operates 
continuously all day; 
of operation—starting, accelerating, stopping and revers- 
ing—all day long. Thus, a 10-hp. crane motor does not 
operate continuously at 10 hp. If it did, it would burn 
up, for it would attain a 55 deg. C. ly hr., as 
In actual service the average capacity 


that is, it goes through its cycle 


rise in 
per its guarantee. 
is equivalent to perhaps only 3 to 
peaks exceed 10 hp. 

Motors for operating the main driving mechanism of 


5 hp., whereas its 


machine tools are either rated on the 1- or 2-hr. basis, and 


in some cases even continuously rated motors are re- 
quired. 

Consideration must be given to the time of loading 
the machine, the time of operating under cutting service, 
and the magnitude of the load while cutting. In 


instances it will be found that quite similar machines 


some 


may be equipped with motors having a rating of 1 hr., 
instances 2 hr., and under extreme conditions 


that 


in othe 


the service may require a motor having a continu- 


ous rating be installed. 

Experience shows that the maximum permissible tem- 
perature to which the insulation of commercial motors 
ean be 105 deg. C. 
that the difference between the actual temperature meas- 
urable by a thermometer and the actual temperature of 
the hottest is 15 deg. C. Thus, commercial insu- 
lating materials will withstand a maximum measurable 


subjected is Investigation shows 


spot 


temperature of 90 deg. C. 

Taking into consideration engine-room 
the A. I. E. E. has adopted 40 deg. C. 
temperature. On this basis, therefore, a 50 deg. ©. 


temperatures, 
as the basic room 
rise 
in temperature is permissible. 

The correct application of motors consists in selecting 
a motor of proper rating for the different classes of serv- 
ice, and this is a subject entirely separate and apart 
from the responsibility of the maker to produce appar- 
that the 
specification. 


atus will meet vuarantees given in his sales 


CLASSES OF SERVICE REQUIREMENTS 


Service requirements can be divided Into two general 
classes: (1) General service; (2) special, specific serv- 
ice, continuous or intermittent. 

In the first class are the 
load requirements do not follow a definite known cycle, 


included motors on which 
or where the conditions of load may vary from time to 
time. A motor operating line shafting usually requires 
a margin of overload capacity for adding additional ma- 
chines in the future and, therefore, belongs in this class. 
Any motor driving a machine in which the class of serv- 
ice varies from time to time, requiring provision for 
carrying overloads during short periods, belongs in this 
class. 

In the special class are included applications where 
the load follows a definite known cycle, or where the 
load is continuous and not subject to overloads, except 
perhaps peaks of only short duration. 
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As experience with electric drive increases, the power 
requirements of various machines will be more definitely 
known, the number of applications in class 2 will in- 
crease, and the 50-deg. motor without overload will be 
used more and more. For this reason the manufacturers 
of electric motors are taking steps to supply standard 
50-deg. motors without overload guarantee, except that 
motors will carry an overload of 50 per cent. momentar- 
ily. This method of rating has been employed by Euro- 
pean manufacturers for several years past 


ELECTRICAL CONSIDERATIONS 


The type of electrical equipment is determined first 
of all by the characteristics of the electric circuit sup- 
plying power—that is, direct or alternating current. 
Commercial direct-current circuits are 115, 230 or 550 


volts. For power purposes 230 volts is almost univers- 

















RHEOSTAT FOR DIRECT-CURRENT 


MOTORS 


FIG. 2. 


STARTING 


ally used; 115 volts is used principally for lighting, and 
550 volts is met with only where power is obtained from 
street railway circuits. There are only a few central sta- 
tions that supply 550-volt direct current. The character- 
istics which determine an alternating-current circuit are 
Alternating current is 
mostly supplied at a frequency of 60 cycles, less fre- 
quently at 25 cycles and in a few districts at 50 or 40 
Power circuits are two or three phase, the latter 
covering approximately 90 per cent. of the application 
of alternating-current motors.* Voltages used in plants 
are 110, 220, 440 and 550; 220 and 440 used in 
the majority of cases. The relative demand for different 
voltages is approximately as follows: 110 volts, 5 per 
cent.; 220 volts, 68 per cent.; 440 volts, 21 per cent.; 
550 volts, 6 per cent. The higher the voltage used, the 
smaller the amount of copper required for conducting 
the current economically. Therefore, in distributing power 
long distances, 2,200, 6,600, 11,000 volts and higher are 
used, but these voltages are always transformed by the 
power company to the above lower voltages for the use 


its frequency, phase and voltage. 


eveles. 


are 





*Single phase is also used, mostly for operating fractional 
horsepower motors; where polyphase is not available, as in 
isolated districts, central stations sometimes supply single- 
phase lines. 
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of industrial plants. The maximum for 
safety to operators, where the motor appli- 
cation is such that operators come in con- 
tact with the driving motor, is 550 volts. The 
characteristics of the supply circuit being 
outlined, the characteristics of the different 
types of motors will be discussed. A direct- 
current motor is characterized by its horse- 
power, speed in revolutions per minute and 
type of field winding-shunt, compound or 
series. The first is most generally used. 
Compound are used where the 
torque exerted to start and accelerate a 
load large. Series-wound -motors are 
used only where the starting torque is 
heavy and where the motor is not subjected 
to light loads. (Series motors attain a dan- 
gerous high speed under light load condi- 
two 


motors 


is 


of 


constant 


tions.) Shunt-wound motors are 
general classes as regards speed 

speed and adjustable speed. By weakening 
the shunt field of a direct-current motor, 
its speed increases. Motors of 2:1, 3:1, 
$: 1 and sometimes higher speed range are 
Table 1 gives a 
horsepower and 


supplied commercially. 
list of combination 
speeds listed as standard by the majority of 
manufacturers. This table also gives the 
value of full-load torque and square root of 
torque for each combination. The use of 
these will be explained later. To 
conform with the voltage of circuits avail- 
able, direct-current motors are supplied for 
115, 230 and 550 volts. Motors are guar- 
anteed to operate successfully on voltages 
10 per cent. higher or lower than these; 
that 115-volt motor, 103 te 126 volts: 
230-volt motor. 206 to 252 volts: 550-volt 
motor, 495 to 605 volts. 
speed of the motor will vary in approxi- 


of 


values 


is, 
In all cases the 


mately the same proportion as the change 
in voltage; that if the voltage is 5 
cent., high speed will be 5 per cent. high 
and vice versa. If the voltage is more than 
10 per cent. high, the field windings will 
get hot, owing to increased current in these 
windings. When the voltage is reduced be- 
normal, the current the armature 
for a given output increases, This not only 


Is 


per 


low in 


‘produces increased heating. but commuta- 


tion troubles arise because of the heavy 
armature current and weak field. To oper- 
ate a motor at 
output should be reduced in the same pro- 
portion as the Thus, at 
15 per cent. reduced voltage, the rated out- 
put should The 
necessity of operating motors continually 


reduced voltage, the rated 


reduced voltage. 


be reduced 15 per cent. 
at voltages varying more than 10 per cent. 
from normal occurs only infrequently in 
the circuits used in the majority of indus- 
trial plants. If 
countered on central station lines, the users 
have just cause to ask for better service. 
An isolated plant properly designed should 


greater variation is en 





206 AMERICAN 
be able to maintain voltage within 10 per cent. of normal ; 
if not, an investigation should be made to determine the 
cause of the defect. 

The efficiency or relation of output to input requires 
consideration, particularly if the motor is operating con- 


AND SPEEDS OF DIRECT-CURRENT 
COMMONLY USED 


HORSEPOWER 
MOTORS MOST 


TABLE ! 


Values of Torque and Square Root of Torque Are Given for Each Rating 


Full-Load Speed — a 


1750 1150 850 —— 600 — 
/ 7 ; = wy > 
1.5 12 2.3 .. 2 
; 2.3 1.5 34 1.9 
| 3 | 4.6 2.1 
“4 | 4.5 2.) 6.8 2.6 
= 2 6 2.5 92 3 
3 3 9 3 13.7 37 
ie 15 4.9 22.8 4.8 35 5.9 
+ 7] 22 5 4.8 34.2 5.9 52.5 7.2 
= 10 30 5.5 46 6.8 70 8.4 
R 15 45 6.7 69 8.3 105 10.2 158 11.8 
% 20 60 7.8 91 9.6 140 14.8 184 13.6 
- 30 90 9 5 137 11.7 210 14.5 276 16.7 
= 40 120 iT 183 13.5 280 16.8 370 19.2 
0 150 12.2 228 15.1 350 ts.2 460 21.4 
75 22 15 342 18.5 525 23 690 26.3 
100 P 17.3 456 21.4 700 26.5 920 30.4 


tinuously during the working day. In cases like this, 
especially in the larger motor, 4 per cent. difference in 
efficiency produces considerable difference in the yearly 
power consumption. Where a motor is operated inter 
mittently, this feature is tot vf so great importance. The 
curves in Fig. 1 ehow the relative efficiencies of 
commercial constent-speed, shunt-wound, cirect-current 
motors, 

For direct-cur rent 
strength, the starting torque varies almost directly with 
the starting current, which is in turn dependent on the 
resistance in the armature circuit. The standard start 
ing rheostat, when thrown into the first position, limits 
the armature current to from 125 to 200 per cent. of 
normal full-load current, giving a starting torque of 125 
to 225 per cent, normal for shunt-wound and 130 to 
The higher 


percentages of current and consequent torque are obtained 


shunt-wound motors with full field 


260 per cent. for compound-wound motors. 


with the smaller motors. 
If greater starting torque is required, it is obtained by 
the rheostat handle (Fig. 2) to the 


advancing second 


DIRECT-CURRENT 


rABLE 2. RATINGS OF ADJUSTABLE-SPEED 
MOTORS 
Horsepower R.P.M Horsepower R.P.M 
2 700 to 2,109 2 500 to 2,000 
; 700 to 2,iu0 3 500 to 2,000 
700 to 2,100 5 500 to 2,000 
7) 600 to 1,800 73 450 to 1,800 
10 600 to 1,800 10 450 to 1,800 
15 500 to 1,500 iS 350 to 1,400 
20 500 to 1,500 20 350 to 1,400 
25 500 to 1,500 25 350 to 1,400 
5 500 to 1,500 35 300 to 1,200 
50 400 to 1,200 


or third point, allowing a greater current to flow in 
the armature. The allowable starting torque to be ob- 
tained in this way depends upon commutation, the cur 
rent being limited to approximately 200 per cent. of 
a shunt-wound motor and to about 250 per 
cent. for a compound-woend motor. This current will 
correspond to about per cent. full-load torque for 
shunt and 300 per cent. for compound motors. Motors 
in sizes smaller than 4% hp. are usually started without 
a rheostat, being started at normal voltage by a knife 
switch. 

The maximum momentary torque allowable is limited 
by commutation only, and is about 225 per cent. for 
shunt- and 300 per cent. for compound-wound motors. 
Corresponding armature currents are 200 per cent. full- 
load current for shunt and 250 per cent. for compound 


normal for 


9Or 


wwe 


motors. 
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To summarize: 


Per Cent Per Cent 
Full Load Full Load 
Torque Current 
Normal starting torque, shunt 125 to 225 125 to 200 
Normal starting torque, compound 130 to 260 
Maximum allowable, shunt 225 200 
Maximum allowable, compound 300 250 
Maximum adjustable speed (weak field) 160 150 


SPEED REGULATION FOR Direct-CURRENT Morors 


Speed regulation -that is, decrease in speed from no 
load to full load 
ard shunt-wound motors or about 20 to 25 per cent. for 


averages about 6 per cent. for stand- 


rABLE 3 RATINGS OF SQUIRREL-CAGE AND WOUND ROTOR 
INDUCTION MOTORS 
The Values of Torque and Square Root of Torque Are Given for the Ratings 
Most Commonly Used 
Poles 4 6 8 10 12 14 
Full Load 
Speed 1750 1150 850 690 580 495 
im & ze oe I VY TI I Vv 1 , wt : ww 
+ 07 08 1.1 11 
. te 8.2 22 8.3 
., ania wae ee 
! oe 6t. ae ee 
2 58 2.4 8.8 311.7 3.4 
3 88 313.1 3617.5 42 
3 > 14.6 3.8 22 4.7 29.2 5.4 36.5 643.7 66 oe: F.4 
7) 22 4.7 33 5.8 43.8 6654.7 74655 8.1 77 88 
10 29 5.4 44 66 58.4 7.8 73 8687 5 9.4 102 10.1 
be 5 44 6.6 66 8.1 87.5 9.4 110 105 31 11.5 1153 12.4 
* 20 58 7.6 88 9.4 117 10 8 146 12.1 175 13.2 204 14.3 
: 25 73 8.5 110 10.5 146 12.1 182 13.5 218 14.8 255 16 
30 88 9.4 131 11.5 175 13.2 219 14.8 262 16.2 307 17.5 
40 117 10.8 175 13.2 234 15.3 292 17.1 350 18.7 410 20.2 
- 50 146 12.1 219 14.8 292 17.1 365 19.1 437 20.9 510 22.5 
. 60 175 13.2 263 16.2 350 18.7 438 20.9 525 23 613 24.8 
75 219 14.8 329 18.1 437 20.9 547 23.4 655 25.6 766 27.7 
100 292 17.1 438 20.9 583 24.2 730 27 +875 29.61,020 32 
125 365 19.1 546 23.4 730 27 +915 30.31,090 331,280 35 8 
150 438 20.9 657 25.6 875 29.61,100 33.21,310 36.21,530 39.2 
200 584 24.2 875 29.61,170 34.21,460 38.21,750 422,040 45 2 


“ 


compound-wound motors for moderate-speed motors. Ver 
slow-speed motors have greater speed regulation.® 
Constant-speed motors can be increased 15 per cent. 
in speed by inserting resistance in the field. If greater 
increase is desired, adjustable speed motors should be 
specified. The ratings given in Table 2 cover the field 


of application of this type of motor. 


ALTERNATING-CURRENT Motors 


At the present, approximately three times as many al 
ternating as direct-current motors are used in industrial 
work. The induction type is used almost universally for 


industrial service. These are of the squirrel-cage and 


wound rotor types. In approximately 90 per cent. of the 


applications, squirrel-cage motors are used. This type 
is applicable where constant speeds are required and where 
the torque required at the start is not excessive. Wound 


rotor motors are required where the starting torque is 
This type of motor is also necessary where speeds 
The use of 


heavy. 
below normal speed of motor are required. 
this motor is not equivalent to the adjustable-speed direct- 
current On the wound 
alternating-current motor speeds are reduced below nor- 


motors mentioned above. rotor 
mal by inserting resistance in the rotor by means of a 
controller. The horsepower output decreases in direct 
proportion to the speed. Reduced speeds are only ob- 
tainable when the motor is loaded. On the direct-current 
udjustable-speed motor for a given adjustment the speed 
does not vary over 6 per cent. from light load to normal 
rated load. 

An alternating-current motor is characterized by its 
horsepower, speed, phase, voltage and frequency. Only 


*The allowable variation in 
ing variation is guaranteed not to exceed 7% per cent. on 
motors up to and including 7% hp., 1,150 r.p.m.; on larger 
motors this variation shall not exceed 5 per cent. As a 
direct-current motor heats up its speed increases; the varia- 
tion in speed from full load cold to full load hot will not ex- 
ceed 10 per cent. based on full-load speed 


speed due to manufactur- 
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certain definite speeds are obtainable; this is dependent 
on the number of poles for which it is wound—that is, 
2, 4, 6, 8, 10, 12, ete. Sixty-cycle motors operate at the 
following speeds: 

Motor Speeds 


Synchronous 


No. of Poles Rated Load or No Load 


2 3,400 3,600 

4 1.750 1/800 

6 1,150 1,200 

~ 850 900 

10 690 720 

12 580 600 
Twenty-five-cycle motors operate at the following 

speeds ~ 


Motor Speeds 
Synchronous 


No. of Poles Rated Load or No Load 
2 1,400 1,500 
4 720 750 
6 480 500 


Table 3 gives the combination of horsepower and speeds 
furnished by the majority of manufacturers for contin 
uous-duty squirrel-cage and wound rotor motors. The 
value of torque and square root of torque is given for each 
rating. 

The difference between the no-load and full-load speed 
is called the slip, and is usually 5 to 7 per cent. 


VOLTAGE 


To conform with the voltage of the circuits available, 
alternating-current motors are supplied for 110, 220, 
140 and 550 volts. Two- and three-phase motors ar 
guaranteed to operate successfully on voltages 10 per 
cent. lower or higher than these; that is, 


Allowable Line Allowable Lins 


Motor Voltage Voltage Motor Voltage Voltage 
110 99 to 121 440 396 to 484 
220 198 to 242 550 495 to 545 


An increase in voltage will produce a slight increas 
in full-load speed ; the no-load speed depends only on 
the frequency. A 10 per cent. increase in voltage will 
produce a 10 per cent. reduction in slip, or if a motor 
has 5 per cent. slip at normal voltage and on the other 
hand at 10 per cent. reduced voltage, the slip will be 
increased from 5 to 5.5 per cent. 

The starting and maximum torques increase in direct 
proportion as the square of the voltage. Thus a 10 per 
cent. increase in voltage will produce a 21 per cent. in- 
crease in these torques and vice versa. A 10 per cent. 
reduction in voltage will enable a motor to produce only 
81 per cent. of the torques at normal voltage. 

An increase in voltage in general tends to better the 
performance (efficiency and power factor) and a decrease 
to decrease the performance. 
the details of design, as the relation of iron and copper 


This, however, depends on 


losses. 

As explained in the discussion of direct-current motors, 
voltages ranging more than 10 per cent. from normal are 
not often encountered, and if they are met with the 
cause of the greater variation should be explained, whether 
the source of power be from a central or from an iso- 
lated plant. 

As in a direct-current motor, the efficiency is the 
relation of power output to power input. In addition 
to this, the power factor requires consideration on 
alternating-current motors. This is the relation of the 

watts input 
volts X amperes input’ 
on a system is to reduce the current-carrying capacity of 





The effect of poor power factor 
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both the distributing system and the generating equip- 


ment. It is therefore important that the power factor 
be as high as possible. 
3 show the relative efficiencies of 


+s. 
Figo 


The curves in 
commercial squirrel-cage motors; it also shows the power 
factors. 

The higher the efficiency, the lower the vearly power 
bills for operating a motor. The cost of 
(based on 3,000 hr. operation at a rate of lc. per kw.- 
hr.), motor operating at full load, is 
746 > 


fu ll-load ¢ ficiency 


power per year 


3.000 22.38 Ap. 
full-load e fic tency 


0.01 


hp. 


The figure of le. per kw.-hr. is used because on this 


basis the corresponding values at other rates of power 


can be easily computed. 
For example, the difference in power cost of a 100 
ip. motor having a full-load efficiency of 91 per cent. 


and one having a full-load efficiency of 90 per cent., 
power costing 214c. per kw.-lir. is as follows: 
22. 38 100 
Motor : 9 per ce efficiency ~ 2.5 
[otor at 89 per cent. efficiency 0 90 2.5 $6,210 
22 38 100 - 
Motor at 90 per cent. efficiency 091 < 2.3 6,140 
Difference per year $70 


The selling price of a motor at 580 
proximately. 
the motor, o1 
the cost of the 

The following will show the importance of high effi 
that is operated continuously. 


r.p.m. is $900 ap- 
This saving per year is 7.7 per cent. of the 
the pay 
15 years. 


eost ot saving in power will for 


motor In 


clency even on a small motor 


Fon example, comparing 5-hp. motors, 1,750 r.p.m., 
with efficiencies of 86 and S3 pel cent.. cost of powel 
Se. per kw.-hr.: 

22 38 ) 
Motor at 86 per ceat. effi 3 390 per ye: 
I 1 0 86 $ per year 
- 22 38 , baled 
Motor at 87 per cent. efficier 3 385 per year 
0 87 

Ss ng per year $5 

The selling price ol the motor iw SS. Saving 1s 6...) 
per cent. of motor cost, or saving will pay for the motor 


in 16 vei 


Essential Features of High-Speed 
Motors* 


the So ety of Automobile Keng 
and engineer of the 
Co., brought out a 
interesting points in regard to high-speed 
automobile engines. As this company has built many 
motors that have proved successful in the great speed 
contests, the suggestions given are well worth noting. 


In his paper before 
neers, A. F. Milbrath, 
Motor 


Ser retary 
Wisconsin Manufacturing 


number of 


The first compromise is between the reduction of the 
weight of reciprocating parts by use of a long stroke and 
the increase of weight of the complete motor when the 


A stroke of 1.70 to 1.75 times 
the bore has proved very successful in motors having 


stroke is excessively long. 


300-cu.in. cylinder capacity. 

The speed depends principally on the valve area, valve 
timing, size and bore of inlet manifold, location of spark 
plugs, and on the resistance offered by the carburetor 
to the incoming charge. ‘Two intake and two exhaust 
valves of 1,% or 134 in. in diameter per cylinder will 
develop maximum speed at 3000 r.p.m. This on a 300- 





*From a paper before the Society of Automobile Engineers 
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cu.in. motor gives an actual gas velocity of about 200 ft. 
per sec. through the valves when using a lift of 4% in. 
The inlet manifold should be of a size to give a gas 
velocity of about 175 ft. per sec. and should be as smooth 
and free from sharp bends as possible. 


VOLUME OF COMPRESSION SPACE 

The volume of compression space for high-speed motors 
should be 18 to 20 per cent. of the total volume. This 
will give compression pressures of about 90 to 110 Ib. 
per sq.in. The combustion chamber should be free from 
pockets, and the more nearly spherical the shape the 
better it is for rapid flame propagation and gas flow as 
well as for the reduction of heat lost in the jacket water. 


Ignition can be either single or double spark. In the 
first instance the plug should be located as near the 
center of the combustion chamber as possible. Mr. 


Milbrath prefers two-point ignition with spark plugs on 
opposite sides, giving more rapid combustion, more power 
and reduced fuel consumption. 

The best material should be 
springs, and the springs must be carefully designed for 


used for hoth valves and 


high-speed work. It is often found advisable to use 
double springs, the inner spring being for safety and the 
tension kept much lower than on the outer, or main, 
spring, which does most of the work of closing. With 


thix construction the valve will not fall into the cylinder, 
should the break. In actual 
practice at engine speeds of 3000 r.p.m., spring tensions 
of 80 |b. with the 
on 1%4-in. valves weighing, with accompanying retaining 
parts, 0.9 Ib. 
necessary, which brings increasing difficulty in securing 


outer, or Math, spring 


valves seated have been satisfactory 


For higher speeds greater spring tension ts 


springs that will stand up. 


VaLvE TiminG ror Hicu Speeps 

While the very best 
engine depends on so many things that it is possible to 
secure best results only by actual test, the following gives 
The inlet valve 
opens at or slightly before upper center and closes about 
center. The exhaust 


before lower center and 


valve timing for a_ high-speed 


a good basis for beginning this work: 


50 deg. after lower valve opens 


about 50 deg. closes about 10 
deg. after upper center. 


with large valve areas at speed of 3000 r.p.m. 


These figures are for engines 
Various 
valve-operating mechanisms were discussed, these depend- 
One of the most important 
the aluminum 


large number of advantages in 


ing on the individual design. 
the 
to have a 

Wristpin ol piston-pin bearings can 
be in the aluminum casting or can be bushed, if desired. 
with a 


considerations is weight of piston, 


allov seeming 


high-speed work. 


Thicker piston rings should be used than cast- 


iron piston, as the thin rings are apt to wear into the 


aluminum and gradually widen the groove. Two rings 


are sufficient for high-speed work, and even one has 


been used successfully. 
Connecting-rods of both tubular and I-beam section 
nickel, or chrome-vanadium 


are satisfactory. Chrome 


steel, heat-treated to secure an elastic limit of at least 
115,000 Ib. per sq.in., should be used. Rods are ma- 
chined all over to obtain light and uniform weight. 


Connecting-rods, pistons and all reciprocating parts must 
be balanced perfectly to insure freedom from vibration. 

Crankshafts must be made of equally good material ; 
to insure stiffness the shaft should not be under 2 in 
in diameter for a 300-cu.in, motor, and 24% in. in diam- 
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eter is considered better in every way. A large shaft 
gives sufficient mass to absorb vibration set up by light 
pistons and rods, and in the opinion of Mr. Milbrath no 
additional balance weights are necessary if the ratio of 
connecting-rod lengths to the piston stroke is at least 
2 to 1. 

Aluminum-alloy pistons 34% in. in diameter and 
weighing 12 oz. have been constructed of ample strength. 
With wristpin and ring the weight was 21% oz. The 
connecting-rod for the same motor weighed 43 oz. 
Considering one-half the weight of the rod as a recipro- 
cating mass, this would give a total reciprocating weight 
for piston pin and rings of 43 oz., or 2.69 lb. With 
a 6%-in. stroke the inertia forces at 3000 r.p.m. varied 
from minus 2760 Ib. at a zero crank angle to plus 1710 
lb. at 180 deg. crank Taking the explosion 
pressure as 325 per sq.in., the total pressure on the 
piston is 3710 Ib. The total compression pressure at 
%0 lb. per sq.in. is 1027 Ib. The centrifugal force always 
acts outward from the center of the shaft and therefore 
exerts a constant pressure of 2110 lb. on the crankpin 
hearing. 

The crankpin of this motor was 214 in. 
and 2%, 
The greatest pressure per square inch is 4870, divided by 
the lb. With good lubrication it would be 
safe to allow a maximum 900 to 1000 Ib. 
per sq.in. if the oil used is heavy enough to stand up 
under these high pressures, high speeds and heat. The 
weight of these shafts can be lessened by boring the 

The diameter of this bore can 
diameter of the shaft without 


1 ‘ ia : 
g. angle. 


25 
) 


in diameter 
in. long, giving a projected area of 5.625 sq.in. 
area, or S65 
pressure of 


pins and main bearings. 
the 
weakening it appreciably. 


easily be one-half 


Difficulties in Manufacture of 
Airplane-Propeller Hubs 


The propeller is one of the serious factors in airplane 
development, as it contains problems that are new and 
difficult Aside from the question of efficiency 
the mechanical problems are many and are not of such 
nature that they may be easily, quickly and accurately 
solved, 

The pulsations of the motor, which transmit a series 
of hammer blows to the hub through the bolts, and the 
hending and_ torsional all exert a tremendous 
influence on the material of the propeller at the hub. 
It was early discovered that the flanges must be set up 
very tight and that small flanges were sometimes crushed 
the are now 
increased, in one instance the hub being enlarged to 
take eight 34-in. bolts with 18 threads, the original hub 


to solve. 


stresses 


into wood as much as % in. Bolt areas 


having but six 1%4-in. bolts. 

Some idea of the working of the wooden hub in the 
ange and the tremendous friction developed may be 
understeod when we learn that there are cases where the 
wood chars under the heat at this point. 

There is little doubt that metal propellers will be 
developed for airplanes: but as it requires large and 
expensive dies for manufacturing them economically, ne¢ 
one has yet attempted this branch of the work on a 
sufficient scale to warrant the initial expense which would 
be necessary in order to make sure of the success of the 
venture. 
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Letters from Practical Men 


——eeeeeeeeEEEeeEeEeeeeea 


To Set Work Central with 
the Miller Spindle 


The following method may be old to some, but it 
is seldom taken advantage of in the toolroom. It 
provides a means of bringing the work exactly central 
with the spindle of the miller, in milling the elongated 
slots in pieces such as collapsing taps. The same result 
can be accomplished with the indicator, but that way 
is slow and tiresome. 

As the work is always held in the index centers, a 
piece is put in position and located as usual with the 
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indicator. Then the zero on the graduated dial of the 
vertical screw shaft is set to correspond with the zero 
on the knee. The zero line on the graduation is run 
to the outer end, and a corresponding line and zero are 
put on the collar that holds them in place. Next, a 
light line is scratched on the column at the top of the 
knee, all as shown in the illustration. 

The next time a piece of work has to be 
central, all that is necessary is to run up to the mark 
on the column, that the three zero marks are in 
line—and the work is central. JoHn H. Moore. 

Detroit, Mich. 


brought 


see 
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Removing Tight Pulleys 


Considerable trouble is often experienced in removing 
tight pulleys from shafts, especially countershafts, as the 
pulleys are almost always held by setscrews. Of course, 
countershafts should be spotted for the setscrews that 
hold the tight pulleys, but often they will be found to be 
tightened off the spot. This results in a burr, and in 
forcing the pulleys off, the shaft is very apt to be badly 
scored. 

To avoid scoring get the job in the drill press and 
then remove the setscrews one at a time, and with a drill 
the same size as was used for the tap drill spot the shaft. 
This will remove the burr, and the pulley is ready to come 
off without trouble. J. A. Raueur. 

Janesville, Wis. 
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Machining Cast-Iron Bearings 
on a Lathe 


I recently machined a quantity of the cast-iron bear- 
ings shown in the illustration, with only the ordinary 
facilities of a jobbing shop at my command. 

The problem was to bore this casting exactly in line 
with the step on the bottom face, so an improvised 
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THE BEARING TO BE 
fixture was made by bolting an angle plate to the face- 
plate of a lathe and fastening a parallel on the angle 
plate in line with the lathe centers, after which it was a 
comparatively simple matter to clamp the bearing on 
the angle plate with the step set against the parallel, 
hore, ream and face the job. 

After the first casting was finished there was practical] 
lv no setting up required, and the resulting average 
time was 25 min. per bearing. Grorce Woop. 


Brooklyn, N. Y. 
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Tap-Drill Sizes 


Thousands of holes are tapped every working day with 
machinists’ hand taps of V or U. 8S. Standard form of 
thread. Every one of these holes had been previously 
drilled to a size known as the tap-drill size, representing 
the prevailing idea of the shop or individual as to how 
much stock should be left to form a perfect thread. 

Every screw made to fit such tapped holes has a certain 
definite dimension, known as the root diameter of thread, 
and this dimension is evidently the correct theoretical 
tap-drill size. Practically, however, few if any taps will 
cut a thread that is anywhere near perfect at the point; 
and unless the tap drill is somewhat larger than above 
indicated, frequent breakage of taps results, especially 
when tapping by power. By using a larger drill than the 
theoretical tap-drill size, it is evident that the thread 
will be flattened at the point and the actual depth of 
thread will be less than the theoretical depth. Far 
from being a bad thing, this is really a very good and nec- 
essary expedient, for it merely removes the weak and im- 
perfect point of the thread and adds much to the life of 
the tap. The things that the average shopman wants to 
know are how much the point of the thread can be cut 
away, and how large the tap drill should be. 
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Tables of so-called tap-drill sizes are common and can 
be found in many catalogs, but the figures given are for 
the most oart such as are just over the theoretical size 
and are nearly or quite useless for practical purposes. 
The accompanying table is calculated for U. S. Standard 
threads, but it is all right for V-threads and can be used 
just as it is. It contains three double columns. In the 
center is the tap, with its number of threads per inch 
and theoretical double depth of thread. At the left is 
the old list of tap-drill sizes with the percentage of full 


thread that should (theoretically) result. At the right is 
TAP-DRILL SIZES 
Double 
Old List Per Cent Tap Depth New List Per Cent. 
a % } 20 0.065 72 
C (0.242) 98 5 18 0.072 G (0. 261) 72 
N (0.302) 0 } 16 0.081 8mm. (0 315) 75 
8 (0. 348) 9% 1, 14 0093 OU (0. 368) 75 
W 97 | 13 0100 # 78 
1 12 0.108 10} mm. (0 413) 80 
02 12 0. 108 12 mm (0 472) 84 
fi 93 Tr 0.118 H 80 
ij 3 86 7 0 118 80 
; 96 : 10 0130 # 84 
i % i 10 0.130 «4 84 
i 6 8] 9 0144 } 87 
%} 97 {t 9 0144 HW 87 
ij %6 “ 0162 # 87 


a new list with percentage of full thread, ranging from 
72 per cent. for a 14-20 tap to 87 per cent. for a 1-in. 
tap. This list has stood the test of experience. It gives 
a good clean thread of ample strength, and the taps will 
stand up well in power tapping. The progression is 
fairly uniform from 72 to 87 per cent., and the milli- 
meter drills called for can be bought in the open market. 
It is dead certain that for threads under ¥% in. nothing 
is gained by trying to get more than 75 per cent. of full 
thread; above that size the taps are stronger and will 
stand up to cut a little nearer to a full thread. 
Portland, Maine. Frank E. WILper. 
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Lathe Tool with High-Speed Steel 
Brazed Tip 


The following method of brazing a high-speed steel tip 
on a low-carbon shank has proved satisfactory, as the 
tool can be retempered and worked to a certain extent 
without loosening the tip. 

The low-carbon shank is forged as shown in the illus- 
tration at A, and notches B are cut with a chisel. The 
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center section C 
A high-speed steel tip is forged to the shape D. the dove- 
tail section being tapered to assist in holding. The shank 
is then the forged into the dovetail 
and brazed in place, after which the tool can be tempered. 
No trouble has yet been experienced due to loosening. 

Huntington, W. Va. W. Burpert. 


is then removed by a shaper or miller. 


heated, ears are 
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A Hand Slotting Job 


The illustration shows how a section of the inner sur- 
face on the saddle of a miller was slotted true, to receive 
a bracket that was to be secured at this point. When 
ready for attaching it was found on examination that the 
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THE HAND SLOTTING RIG 


surface had never been machined. On first consideration 
it seemed as if the machine would have to be dismantled, 
but after a little study it was decided that with the aid 
of the broken vise shown in the drawing the desired re- 
sult could be obtained. Though somewhat laborious, the 
job was satisfactorily accomplished, and the method used 
saved considerable time due to the fact that it was not 
necessary to tear down the job. 
Claremont, N. H. Wixtitiam H. Harris, Jr. 
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Special Rest for Use on a Grinding- 
Wheel Stand 


The accompanying illustration shows a special rest for 
an emery wheel stand that the writer found to be useful 
and the means of saving much time in grinding the cor- 
rect bevel on the edges of a number ef trigger guards for 
shotguns. The “tail,” or that part of the guard that fits 
into the wood of the gun stock, has the edge beveled to 
facilitate fitting. This had been done by hand with a 
file, but by using the rest shown, the surface was ground 
much truer and more quickly. % 

The piece is laid in the rest 
and fed across the wheel by 
hand. Such an 
be modified to do similar 


arrangement 
can 
work on any small, flat stock. 
The regular rest on the grind- 
er is removed and the special 
one B put in its place. This 
is easily made by pinning to- 
gether any convenient flat 
stock to make the “trough,” 
and screwing it to a post cut 
off at the angle desired. The angle grinding can be 
varied slightly by moving the rest above or below the cen- 
ter of the wheel A or by changing the length of the hori- 
zontal part of the support, which is provided with set- 
screws for this purpose. Harry M. INGRAHAM. 

Batavia, N. Y. 





THE 


SPECIAL REST 


























February 1, 1917 





; Discussion of Previous Question 


Applying the “Plattsburg Plan’’ 
in the Shop 


I was glad to see your editorial on applying the “Platts- 
burg plan” to the shop. I spent a month at Plattsburg 
last summer and had the time of my life. I gained weight 
in camp and lost it all and more on the hike. I learned 
something of how much there was to know about the mili- 
tary business and how little of it could be gained in four 
weeks. There was the further interest of learning what 
is really meant by esprit de corps, both in the small groups 
of squad and company and in the big group of 7000 men. 
Some of the nights in camp on the hike with these 7000 
men will never be forgotten, and they counterbalance in 
my memory the unmitigated and concentrated misery of 
some brief hours spent on the hike itself, which at the 
time seemed to pass so slowly. 

Above all, I learned to respect and admire my captain 
and to feel something very close to affection for him; and 
from talking with other men it was plain that our cap- 
tain, good as he was, was by no means exceptional. If 
the time ever comes when our country decides to have a 
really democratic army drawn from all classes and walks 
in life, a large percentage of the body of officers will 
measure up to the new conditions and new opportunities, 
if those on duty at Plattsburg are a fair sample of the 
whole. 

Fine as all this was, it was not what I went to Platts- 
burg for. I had hoped to have an opportunity to get 
acquainted with the modern field gun under something 
approaching service conditions—to know just what it 
does and just how the ammunition behaves—in a word, to 
become informed as to the field conditions that determine 
the manufacturing conditions under which our guns and 
ammunition are made. It may be that this hope could 
not have been realized under the best conditions; but as 
it was, there was absolutely no chance to learn anything of 
this sort. The artillery was all down on the Mexican 
border, so none of us could specialize in that branch of 
the service, as we had hoped, except for a few of the sec- 
ond-year men. 

On my return home the importance to the engineer of 
getting in touch with munition manufacture was still 
more firmly impressed on my mind, and I wrote to the 
headquarters of the Department of the East, suggesting 
the possibility of something very like what Dr. Hollis 
has been urging. The letter was referred to Howard E. 
Coffin, chairman of the Production Committee of the 
Naval Consulting Board. A reply from his office reads 
in part as follows: 

The ideas and suggestions contained therein are very 
interesting and much to the point. At present there is no 
machinery by which your ideas can be practically acted on. 


I hope, however, that as soon as some pending legislation at 
Washington is passed there will be an opportunity provided 


for carrying out your suggestions. 

I shall be glad to see that your letter is kept in file and 
turned over to the proper parties as soon as the legislation 
I referred to is passed. 
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Your editorial is an excellent one. With the backing of 
Dr. Hollis and with a widespread interest among the mem- 
bership of the American Society of Mechanical Engineers, 
it would seem reasonable to hope for some legislation that 
would give the Government and individual engineers the 
benefit of this arrangement. 

This is another phase of the relation of the mechanical 
engineer to the preparedness program, to which the 
writer’s attention has been drawn by George Merrywea- 
ther, of Cleveland. - 

The circular sent out advertising the Engineer Re- 
serve Corps is very defective in making absolutely no 
provision for mechanical engineers, and it is to be feared 
that the plans of those in charge of the scheme are simi- 
larly defective. Someone must have the wrong point of 
view in this matter; and unless this point of view is 
changed, conditions in this country in case of serious 
trouble would be identical with, if not worse than, those 
which obtained in England at the commencement of the 
war. The mining, electrical, civil and railroad engineers 
are all provided for. Now, in all these branches of work, 
with the possible exception of the railroad engineer, the 
amount of real engineering involved is ridiculously small. 
Military science requires a highly specialized knowledge 
of a not very abstruse kind within certain narrow lines, 
and in the case of civil engineering in particular the 
mathematical knowledge required is almost zero. The 
electrical engineer fares somewhat better, but his work 
in the military line would seem to be more nearly that of a 
highly skilled electrician than of a broadly deveioped and 
trained electrical engineer. 

Everything the army uses is the product of the mech- 
anical engineer or of the machines made by him, and it 
is not too much to say that in our own country the suc- 
cess or failure of a severe campaign would depend on the 
strictly military organization on one side, and the mech- 
anical engineering and production on the other, with the 
other branches of engineering playing important but 
subordinate parts. 

Mechanical engineers and must see that 
this situation is formally realized and acted upon, if any 
attempt is to be made to carry out a rational preparedness 
Ratpu E. FLANDERS. 


mechanics 


program. 
Springfield, Vt. 
*% 


A Business Necessity—Freedom to 
Co-operate for Foreign Trade 


I most heartily approve of the opinions contained in 
your editorial, “A Business Necessity,” on page 84. I 
have devoted many years of business experience to export 
trade and am fully convinced that a strict enforcement 
of the Clayton Act, as it relates to export trade, will prove 
to be a bar against the class of competition which we 
will have in post-bellum times. 

The best organized manufacturing nation on earth is 
Germany, with which I have had extensive dealings 
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We know that they 
are already looking ahead and making plans which will 
prove successful if our expansion is hampered by Govern- 


covering a period of over 20 years. 


mental restrictions. 

There are many lines of industry which could not afford 
to be singly represented abroad, but in combination it 
would be possible. The foreign representative must not 
only be a man well versed in his line of business but a 
gentleman, and this class of representatives demands high 
In Germany the low 
representatives mn 


prices for services in America. 
scale of wage applies to competent 
the same way that it does to workmen, and it is thus pos- 
sible for them to compete with us by personal representa- 
man has not realized. 
CuarLes RENSHAW. 


tion to a degree that the average 


New York City. 


% 
A Drafting-Room Kink 
On page 957, Vol. 45, is shown a method by John 
E. Titus which’ I think can be improved upon. His il 


lustration shows a T-square standing edgewise as a beam 
and carried at the other end round a suitable pivot, the 
latter being tied to the shaft. This arrangement gives a 





METHOD OF USING THE IDEA 


shaky beam at its best and does not guarantee neat ink 
lines. The way in which | combine these two instruments 
to obtain a beam compass is shown in the illustration 
herewith. A small V-groove is cut in the end of the 
T-square and forms a rigid center to revolve the 'T-square 
round a pin in the board; and somewhere on the square, 
near the circle to be drawn, stick the sharp point of 
the compass firmly in the wood, rest the pencil or the 
ruling pen on the paper and against the edge of the 
square. Then take hold of the seriber and hold it firmly 
against the square and revolve, cutting the desired circle. 
Brooklyn, N. Y. JAN SPAANDER. 
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Actual Sizes of Drills 


J. A. Raught, on page 1094, Vol. 45, volunteers to give 
Mr. Shirley some information regarding twist drills. If 
this information is correct, there is a difference in meth 
ods pursued by different manufacturers. I believe that 
those using the methods described by Mr. Raught are in 
the minority, and therefore his statements are misleading 
and should not be accepted by Mr. Shirley. 

It is true, as stated, that “twist drills as a rule are made 
tapering,” but instead of being made “very nearly exact 
size near the shank” they are made very close to size 
at the point and taper smaller toward the shank from 
0.00025 to 0.0015 in. per inch of length (“American 
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Machinist Handbook”). If made oversize, there would 
be trouble with drills used through hardened bushings. 

Regarding drills getting smaller with use, I think 
this is misleading also. If properly sharpened and kept 
sharp, there will be very little wear on the circumferere 
of the drill. 
taper ground on the drill by the maker. 

Cleveland, Ohio. R. W. 

* 

Drawing Board for Large Drawings 

After reading Mr. Favor’s article, page 887, Vol. 45, 
on an arrangement of drawing board for handling large 
drawings, | should like to suggest a method of making 
large layouts that I have used for a number of years 
and find very satisfactory. 

The outfit consists of a large board and a standard 
make of drafting instrument, as shown. The board can 
be made any length to suit the individual case. I have 
used them 8, 12 and 16 ft. long. The arrangement can 


Most of the decrease in size is due to the 
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ARRANGEMENT OF THE BOARD 


he raised or lowered by using the foot in the stirrup 


fastened to the bottom edge. 

The paper, after two strips the required length have 
heen cut and pasted together, is held on the board with 
a few thumb-tacks placed about 12 in. from the top edge. 
It is then dampened with a piece of waste dipped in 
water, after which the edges are coated with mucilage, 
tacks are and small wooden strips are 
nailed on, to hold it until dry and ready to use. When 
fastened to the board in this manner, the paper gets 
very tight and makes a good smooth surface to draw on. 


Penn. H. E. Bearp. 


removed, 


the 


Waynesboro. 
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Who Ever Discards a Micrometer? 

In an article by W. D. Forbes, on page 1132, Vol. 45. 
mention is made of a man who threw away a micrometer 
because it was worn out. A few weeks ago I had need 
for some small clamps to hold a piece of work that I was 
laving out for the toolroom. I borrowed these from one 
of the tool makers and noticed that one of the clamps 
looked rather peculiar. On further investigation I dis- 
covered that it was a micrometer that had become worn 
out. The owner, hating to throw it away, had cut off 
the shank part, run a tap through, and put in a square- 
head setscrew. The result was a good, handy clamp. 

Pawtucket, R. I. RicHarD W. DIcKINson. 
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Specifications and Inspection 
By A. L. Haas 


There is little need to emphasize the importance of a 
specification. Many are the firms which have recently 
found to their cost that clauses considered of little mo- 
ment at the time of tender have a knack of becoming the 
essence of the contract. The text of such a piece of 
literature is vital when the parties to the contract can- 
not agree and the disputed clauses have to be legally in- 
terpreted, whether before an arbitrator or elsewhere. As 
is clearly evident, the term specification is built from 
another word—specific; and as anything nebulous cannot 
be specific, clarity and freedom from ambiguity are es- 
sentials. 

The purpose of a contract specification is manifold: It 
should first state the limits of the work to be performed; 
it should have reference to definite performance, with 
clauses concerning workmanship and quality. In most 
cases it includes penalties for nonperformance or delay, 
although these may be the subject of another document 
termed conditions of contract. Thus there is recital of 
the work to be done (this can be definite and exact), 
limitations restraining the manner of its performance, 
and penalty clauses for breach of agreement. In its pre- 
cise legal meaning only a lawyer can determine what a 
contract is, and the penalties that can be legally imposed 
for its breach. There are ponderous legal tomes deal- 
ing with the subject. Commercial cases that come before 
the courts are largely concerned with disputes of the 
sort indicated. 


CertTaAIN THiInGs TAKEN FOR GRANTED 


Since contracts of an engineering character are made 
between technically qualified people, a great deal is in- 
ferred that is customary in the trade; certain things that 
are usual must be taken for granted, for both vendor 
and customer are rightly assumed to have knowledge of 
usual practice. For example, it is very difficult to specify 
workmanship save in a general sense. What would con- 
demn some classes of mechanism would be fine limits and 
first-class workmanship elsewhere. In the case of ma- 
terial it is usual to specify physical tests, and in a 
finished machine or power unit definite performance. 
Still, many specifications simply state “to be of best 
materials and workmanship,” which throws the responsi- 
bility on what is customary and usual. Under such a 
clause great powers and considerable responsibility are 
cast upon the individual acting as interpreter, and most 
of the troubles incident to werking under a specification 
are due to difference of opinion between vendor and cus- 
tomer, or representative, concerning this 
clause. 

In placing an order where there is established confi- 
dence there is no necessity for an elaborate specification, 
but even in such a case there is need for explicit descrip- 
tion and instructions that admit of no misinterpretation 
by either side. Every firm has experience with the type of 
order that needs correspondence or a telephone message 
to clear up doubtful points, and there is little excuse for 


customers’ 


this where the requirements are simple. There is still 
less excuse where a foreign contract is concerned. Some 
orders of this kind are extremely puzzling to fill. Defi- 


nite statement of requirements is necessary, and it should 
be kept in mind that cables, even in code, are expensive. 
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An enormous volume of business is transacted by sim- 
ple order, both commercially and between private in- 
dividuals, in which neither specifications nor contracts are 


Where, however, a public body or the state is 
where, in other words, public moneys are in 


involved, 
concerned 
question—competitive tenders and definite specifications 
are the rule, 

All private purchase of the first type is one of per- 
sonal selection by means of stock list, catalogs or in actual 
A selection is made by the purchaser, who asks 
Wrong description 


person. 
for the article by maker’s description. 
is of course fraud, and every firm of repute is careful to 
avoid trouble by exercising care in compiling its lists. 
More catalogs, however, contain an exonerating clause 
with a printed promise to refund unless the purchaser is 
satisfied. There is, however, little legal redress available, 
certainly none without costly process, unless palpable and 
clear fraud has been perpetrated. 

So long-as commercial reasons are purely economic, the 
lowest price will always count. If properly drawn up 
with intentions and clauses clear, a specification should in 
theory at least enable competitive bids to be obtained from 
a number of sources, each tenderer quoting for the same 
thing or identical terms, as regards performance. Hence, 
the necessity after the contract is entered into for in- 
sistence upon its entire performance. Any other course is 
manifestly unfair to the unsuccessful firms. 

The importance of the specification being thus es- 
tablished, it is evident that it needs preparation by a com- 
petent hand. Even when drawn up by an expert, the 
advertisement always states that the lowest or any tender 
need not be accepted. 

A firm must produce credentials as to ability; these 
are partly financial and parily technical. If a firm has 
a past bad reputation from any cause, it is wiser to avoid 
its employment. A great deal of work dependent upon 
specification is transacted with selected firms who have 
given proof of their capacity. Such practice may of 
course be abused; but it has sprung up quite naturally 
from a desire to avoid trouble and delay incident to and 
resulting from unreliable contractors, who, like the in- 
competent inspector, take shelter behind the letter rather 
than the spirit of the contract. 


Disputes Due vo DIFFERENT INTERPRETATIONS 


The more definite the specification the less the like- 
lihood of dispute. The ruling out of the unreliable con- 
tractor lessens trouble, but the crux of the whole ques- 
tion of specifications lies mainly in the hands of the 1n- 
dividual who interprets from the customer’s side. Some- 
one qualified must act, and to avoid legal process it is 
usual to provide an arbitration clause in the event of dis- 
pute and place the carrying out of the contract in the 
hands of an engineer of known reputation. In spite of 
the provisions a great deal yet rests with the precise in- 
dividual, inspector, clerk of works or what not who is in 
actual contact with the job in hand. 

Experience, judicial spirit and real qualification are 
essential and necessary, but no matter how qualified or 
naturally fitted, tact and discrimination come only by ex- 
perience. Insistence upon the nebulous clauses read in 
the light of personal prejudice is a frequent cause of 


trouble. A spirit of hostility on the side of the inspector, 


or maybe on both sides, and the position of both is rend 
ered unnecessarily difficult. 
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The purpose and duty of the inspector are not simply 
to detect and prevent fraud and the contravention of the 
clauses of the contract; if this were all, he would merely 
be a sort of technical policeman. Although the fore- 
going are among his duties, if he fulfill his proper func- 
tions, the inspector relieves the manufacturer of sub- 
sequent responsibility for quality and workmanship and 
insures that the requirements of the contract are filled. 
An independent trained brought to bear 
solely for checking is of value to maker and customer. 

No matter what system is in force or however perfect 
the organization, the principal cannot, even if he would, 


intelligence 


personally check details. The inspector is to some ex- 
tent a check upon the work turned out, in a general 
sense: and a valid mistake brought to notice enables the 
management to stop a leaky place in its methods. A 
wrong shop order may be given, a clerical error may be- 
come expressed in indelible steel, a workman may mistake 
his instructions or a draftsman make a slip—and the mis- 
chief passes unnoticed. When, the job is in- 
dependently checked. working from the original docu- 


however. 


ments, such error—undesired by all parties—comes to 
light. 

The business of an engineering concern is so com- 
plex, so sectionalized, so diverse that reliance must be 


placed upon subordinates whose interest, however honest 
in intention, is to conceal mistakes and rectify errors 
without bringing them to notice. Where such misjudg- 
ment comes to light under outside inspection, it is certain 
that it cannot be concealed; and in place of resentment 
there should be a contrary attitude that the job will be 
corrected before dispatch. 

It is impossible to consider the question of specifica- 
tions apart from the more personal one of interpretation 
and inspection. Unless the instructions are clear, it may 
involve considerable trouble all around. In this wise the 
first essential of all specifications is explicit statement in 
the clearest terms, made binding upon both sides to the 
contract. 


DAMNATORY CLAUSES RELATIVELY UNIMPORTANT 


The damnatory clauses are among the least important, 
though to read most documents of the kind it might be 
supposed they were of primary importance. It is the 
ambiguous and nebulous clauses that have to be inter- 
preted in the light of the inspector’s experience. 

After all, where mechanism of any kind is concerned, 
the best test is one under working conditions. It is re- 
markable how an inferior job having poor workmanship 
will condemn itself under such test; that is to say, the 
best test is one of use and fitness for the duty normally 
imposed upon it. Durability is another consideration for 
which nothing but a guarantee of free replacement, usu- 
ally for a definite term and dependent upon inferior ma- 
terial or workmanship, is of much worth. 

In a case where contingent liability may result from 
failure in wise as to endanger the public safety, 
legislation specifies safeguards in the public interest. In 
the case of boilers, for instance, the statutory regulations 
in the majority of cases insure that a positively danger- 
ous steam raiser may not be built. The state here steps 
in and provides the specification. Unfortunately, such 
statutes were brought into being largely by the exist- 
ence of disreputable makers devoid of scruples, who from 
economic reasons of low cost only turned out articles of 


such 
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a dangerous character. No doubt the type of firm pen- 
alized regards such interference with its profits as re- 
straint of trade, but all good firms welcome the limita- 
tions as working for their interests. 

Law is for the wrongdoer, not for the inoffensive citi- 
zen, to whom the penalties imposed for crime are of little 
moment. In a similar manner rational specifications and 
legal enactment do not trouble the reputable firm in a 
threatening sense. 

Specific instruction relieves the good manufacturer of 
responsibility, enables him to compete on even terms. 
The accompanying inspection tends to raise the level of 
workmanship; and although a specification is a double- 
edged weapon, unless misinterpreted by an unqualified 
man it is a document to be welcomed. 


Removing a Faceplate 
By C. H. WILiey 


In turning a piece of heavy work on the faceplate of a 
i8-in. swing lathe the carriage, through accident, fed 
under a corner of the work, which was revolving at about 
85 r.p.m. The machine was brought to a full stop. Noth- 
ing broke, but the faceplate was driven on the spindle so 
tight that it was feared that the sleeve would have to 
be turned off by a special rig. 

The spindle was secured in the back gears, with iron 
straps clamped around the spindle cones, and heat was 
applied with a torch to the faceplate sleeve. Then an at- 
tempt was made to pull off the faceplate with a bar and 
chain falls, but it refused to budge. 

One suggestion was to try taking it off in the same 
manner that it was driven on. Fear was held that the 
gear teeth might break, the faceplate would be broken 
or the spindle sprung. But the foreman was persuaded to 
try it. A short bar of steel was bolted to the plate 
near the circumference, and the back gears were put in. 
The lathe was run backward until it was running about 
85 r.p.m., and then a short chunk of 2-in. round brass 
held in blacksmiths’ tongs was shoved between the piece 
bolted to the faceplate and the lathe bed. The face- 
plate brought up with the same force with which it was 
driven on, and off it came. Blocking was arranged for 
it to land on in case it ran off the spindle. Not a mite 
of damage was done, but it was a big chance. 


An Automatic Clock Oiler 
By J. A. R. 


For the past 14 years I have had to attend to the 
oiling and cleaning of some six or seven clocks, with the 
exception of one particular clock that I was told did not 
need oiling, as it always kept good time. Upon further 
investigation I was informed that for oiling this clock 
a method is followed that has been used for over 60 years. 

The oiling system consists of a small uncorked bottle 
filled half-full of sperm oil and left inside the clock. 
Such an oiling system does not sound very logical to 
me, yet I know it to be a fact that this clock has not 
heen cleaned or oiled in 18 years. I would like to hear 
what some of the other readers say about this. Can it be 
possible that the uncorked bottle of oil has anything to do 
with oiling the clock ? 
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The Need of Rational! Inspection 


The various questions of rifle contracts, which are at- 
tracting considerable attention at present, are so closely 
tied up with the problem of inspection as to warrant a 
little survey of the whole situation, especially in view of 
the fact that it is the plan of our own ordnance bureau to 
place what are known as “educational orders” in the near 
future. The great stumbling block in many such cases, 
and it applies to contract work of various kinds, is that 
we have mo standards of inspection; and worse yet, in 
many army contracts the specifications require far more 
than is actually necessary. 

There is, of course, a perfectly good reason for this; 
two in fact. The first is that unscrupulous contractors 
have supplied inexcusably bad material and workmanship 
for the enlargement of their bank account and, second, 
because there are few cases where the man who draws up 
the specifications knows much about the practical pro- 
duction of such parts in large quantities. 

The many fuse and shell contracts of the past two years 
have shown this, unless we attribute some of the require- 
ments to the desire to have a loophole for the rejection 
of nearly all munitions when the supply became sufficient 
for the needs. This assumption seems to have been borne 
out in some shops by the rejection of parts when com- 
pleted at a rate faster than the inspector could handle 
them. 

There is great need for improvement in the design of 
most war material from the viewpoint of economical man- 
ufacture. And while rigid inspection is made neces- 
sary by the few who would not hestitate to pass defective 
munitions for their own gain, a mechanism that func- 
tions properly should not be held within too close limits 
in its unimportant parts. What if clearance cuts do vary 
ten or even twenty thousandths? They fit nothing but 
the atmosphere, which is never in the least disturbed at 
the discrepancy. Why demand close limits on a bayonet 
blade that fits nothing but the scabbard and the body of 
its victim? He never complains at the exact size or 
shape of the puncture it produces. 

Any desired limits of accuracy can be secured if we 
are willing to pay the price. But they should be no closer 
than necessary, and there should be a complete under- 
standing as to the kind of inspection that is to be pro- 
vided. In fact the personnel of the inspecting force is a 
serious problem in any shop. But whatever the limits, 
they should be distinctly understood and the cost counted. 
Contracting to turn out work to the satisfaction of the 
purchaser’s inspector is about as unbusinesslike a propo- 

sition as one can well imagine. Having the purchaser’s 


inspector the czar of production, is playing the game with 
the cards marked. 

As stated before, the limits of any piece of work can 
be as close as necessary, but in the name of common sense, 
of economy and of the lives of those engaged, these limits 
should be as large as proper functioning will allow. And 
there is great room for improvement along this line in 


ordnance bureau in the world.. The contractor 
should be required to furnish proper material and work- 
manship in all cases, but we should first know what is 
proper and not demand more than is necessary. And no 
contractor should undertake to supply arms or ammu- 
nition without knowing exactly what is required and 
guarding himself against being asked to supply more than 
he bargained for. 

It is safe to say that the rifle makers who have been 
caught this time will see that future contracts are prop- 
erly guarded. They owe this not only to themselves, but 
to the industry, in order to prevent false misconceptions 
as to the failure of our plants to meet their obligations. 
® 


Scrapping $150,000 Worth of 
Special Tools 


The article on the scrapping of jigs and fixtures ag- 
gregating $150,000, on page 187, forcibly calls attention 
to one of the reasons why shop managers are not anxious 
to change the designs of product any more often than 
necessity demands. Mr. Stanley points out very clearly 
the enormous cost of discarding fixtures for a compara- 
tively small output, as well as the futility of trying to 
save the old tools. True, there may be cases where a few 
fixtures can be rebuilt, where some of the bushings and 
locking clamps can be utilized; but these are few and far 
between, and it is necessary to exercise considerable 
self-restraint to avoid making these apparent savings 
come on the wrong side of the ledger. 

It is experiences like these that make it necessary to 
delay bringing out a new model until the old one has paid 
for its tool and jig expenditure, if profits are desired. On 
the other hand, we must avoid waiting too long, and it 
may even be necessary to forego profits for a time to 
prevent falling behind in the commercial race. 

This, in common with all other manufacturing prob- 
lems, is answered by balancing one detail against the 
other, the cost of new tools against the loss of profits, 
and not only for the present year, but for the years to 
come. 

This is why the inventor is seldom a safe man to have in 
charge of a shop. His desire for new models, for the 
very best machine that can be made, regardless of the 
cost of tools and fixtures, makes him a constant source 
of danger where the stockholders have any regard for 
profits, as most of them have. Let the inventor experi- 
ment and invent, but keep his hands off the reins of man- 
agement, if profits are considered at all desirable. 
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Prevention of Fire Losses 


The circular recently issued by the National Board of 
Fire Underwriters again calls attention in a forcible 
manner to the enormous fire losses that we suffer year 
after year. The total for 1915 in the State of New York 
alone is well over $20,000,000, quite a tidy sum if put to 
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constructive uses, such as good roads or other public 
utilities, instead of having it wiped out of existence as 
a total economic loss. 

The origin of these losses is carefully analyzed into 
causes that are strictly preventable, partly preventable, 
and unknown, the first two being subdivided into specific 
causes. Those considered strictly preventable, which it is 
believed could have been largely avoided by inspection 
to show the danger, total up to $4,358,618, or 21.7 per 
cent. of the whole. The partly preventable foot up to 
over $6,370,000, or 31.9 per cent. These causes include 
electricity, fires from sparks and spontaneous combus- 
tion, and it is believed that at least half of them are 
easily preventable. As these three items total about 9 per 
cent. of the whole, or $1,800,000, they are surely worth 
careful consideration. 

Foundry fires, due to hot or molten metal, total only 
$5634, an almost negligible quantity in such a grand 
total. Matches and smokers are responsible for a total 
of 8.3 per cent., or more than $1,650,000—a lamentable 
toll to pay for the carelessness of individuals in a single 
state. 

Perhaps the most dangerous feature is the large total of 
unknown causes, $9,346,286, or 46.5 per cent. Un- 
known dangers, whether in nature or in fire hazards, al- 
wavs constitute the greatest menace. These dangers are 
probably largely preventable, did we but know them. 
This condition makes the city or state with a large 
percentage of fires from unknown causes an object of sus- 
picion from the fire-hazard point of view, as it shows that 
the authorities are lax in making investigations as to 
causes. This factor must also be taken into consideration 
when comparing the statistics of different states. The re- 
port compares New York, New Jersey and Pennsylvania ; 
and if we omit the fires from unknown causes, New Jersey 
seems to set us a fine example. When, however, we ob- 
serve that there were 62.2 per cent. of fires from causes 
unknown, as against 46.5 per cent. for New York and 47 
per cent. for Pennsylvania, the ease is very seriously 
altered. It is much the same as with waste of any kind 

unless we know the causes, it is difficult to cope with 
the problem. 

But entirely aside from the causes, think what these 
figures mean! An annual fire loss in New York State 
alone of over $20,000,000! What a valuable work could 
he done with this sum each year, in reducing the num- 
ber of factory accidents and in harnessing mountain tor- 
rents. With these waters utilized for electric power, even 
the pioneers on our frontier might have electricity in their 
homes, not to mention the use of this current by the 
railways and for other purposes in the now sparsely settled 
states. 

The real answer to the problem is the education of 
the individual, especially to make him see and realize 
his responsibility to the other fellow—which means the 
community. It is not enough to know that a fire loss 
caused by a carelessly thrown match is paid in full by an 
insurance company. The real loss falls on every one of us, 
because we, as a people, either directly or indirectly, pay 
not only the fire loss, but the insurance company’s profits 
as well. When we can all realize our individual re- 
sponsibility in matters of this kind, fire losses and all 
other economic disaster will be decidedly less. And if fire 
statistics can help us to see and realize this, they are in- 
deed valuable 
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Boys in the Trades 


In the January report of the Bureau of Employment 
of the New York State Industrial Commission appears 
one especially significant item that should command the 
serious consideration of all employers. The report states 
that “the demand for boys for office, errand and factory 
work cannot be filled. The bureau has had many re- 
quests from factories in various industries for boys and 
voung men to learn trades. It has been found possible 
to fill but a small proportion of these calls.” 

A condition such as is set forth in the foregoing para- 
graph cannot long exist without causing a decided short- 
age in the supply of mechanics; this shortage, in fact, 
is already a problem of consequence in many quarters. 
As there has been no appreciable falling off in the crop 
of boys, it is plainly evident that other avenues of em- 
ployment are proving more attractive; and if the manu- 
facturer wants to keep up his supply of labor, something 
must be done to attract and hold the boy. 

No matter what one may think about the foolishness of 
the hoy who fails to grasp the opportunity to learn a 
trade when it is presented to him, the fact remains that 
he does not; and if there is to be a sufficient supply of 
skilled or semi-skilled workmen, a way must be found of 
attracting the desirable kind ef boy. Many industries 
are competing for boys and the one that offers the 
greatest inducement gets the greatest response. 

While it is well known that the machine business af- 
fords a better future than many of the other trades, it 
cannot be gainsaid that the prospect of immediate finan- 
cial reward acts as a lure. Whatever it is that attracts 
heys to other lines of work must be considered, and met 





or offset in some way, if the machine industry is to get 
boys enough to fill the ranks in years to come. Old ideas 
and prejudices may have to be discarded, but even that 
may not be altogether a disadvantage. 
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Some Costs of War 


The enormous cost of war, to say nothing of the eco- 
nomic and human loss, is brought home by the recent con- 
troversy as to the cost of shells. Consider first that the 
cost of a single projectile for a 16-in. gun is equal to the 
wages of an average mechanic fora vear and that this does 
not count the gun or the powder. Not only is this year’s 
work destroyed in an instant, but it in turn may destroy 
many times this amount of the labor of others, besides 
robbing the world of the product of those it kills. 

There is another cost that is less spectacular, but more 
far reaching the reduced efficiency of those who sur- 
vive, whether wounded or not. This was very noticeable 
after our own Civil War, and there is no reason to sup- 
pose it will be less in evidencetnow. And this feature may 
prove more of a factor in the economic struggle after the 
war than we realize. 

Men who have been in the trenches, who have lived in 
the open, who have seen death and disaster strike rich 
and poor alike, are not likely to settle down ‘to factory 
work and factory hours with their old-time vigor. This 
result is bound to reduce production far below the esti- 
mated volume. Many will never be the workers they 
were before, and their country and the world at large will 
be losers thereby, even though it does reduce the com- 
petition after the war. 
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One-Inch Swaging Machine 
This machine, though smaller, is made along similar 
lines to those previously built by the Etna Machine Co., 
of Toledo, Ohio. It is intended for the usual run of small 

















ONE-INCH SWAGING MACHINE 


Capacity, 1 in. in diameter: length of die, 3 in.: flywheel, 


28x4™% in.; intended to run 400 r.p.m.; height of center from 
floor, 36 in.; countershaft tight and loose pulleys, 10x4% in.; 
drive pulley, 16x4% in.; floor space, 26%x33% in.; weight, 
about 2000 Ib 


swaging work, such as pointing tubing or solid material 
under 1 in. in diameter, and it is known as the Etna No. 
2 Swaging Machine. It will also swage any tapers that 
can be handled with a comparatively short die. 


™~ 


Two Models of Multiple-Spindle 
Drilling Machines 


The two drilling machines here shown, made by the 
National Automatic Tool Co., Richmond, Ind., are known 
as their Straight-Line Models 40 and 41. The general 
description applies to both. They have a wide range of 
speeds and feeds. The spindles are adjustable anywhere 


on the rail and also have a 2-in. up and down adjust- 
ment for drills of different length or for uneven wear 
of tools. 


They have a constant-speed drive, six changes 


wi SO 
of positive gear feeds, three changes of speeds of a sliding 
transmission type, centralized control, one-nut adjustable 
arm, and universal joints guaranteed for two years. The 
base is heavy and has a large working surface. It is heavily 
ribbed, both lengthwise and crosswise, and further rein- 
forced where the column is supported. A large chan- 
nel is provided for overflow of lubricant. The column is 
of heavy box section and has a wide face in which a heavy 
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MODEL 40 STRAIGHT-LINE DRILLING MACHINE 
Length of rail, 26 in., bored for 4, 6 or 8 spindles; center 


in; top of base to bottom of 


of spindles to face of column, 15 
minimum; height of table 


spindles, 46 in. maximum and 16 in 
from floor line, minimum, 36 in.; size of table, 30x34 in.; work 
surface of base, 28x31 in.: extreme travel of head, 30 in.; 
travel of head with adjustable table on column, 17 in.; size of 
upper joints, 2 in.; spindle center distance, minimum diameter 
of spindle, plus % in.; vertical adjustment on all sizes of 
spindles, 2 in.; drill speeds, 103, 154 and 211, and by changing 
back gear these may be doubled; drive-pulley speed, 650 r.p.m.; 


nine feeds available per revolution of spindle, ranging from 
0.0079 to 0.0343 in.; feed in inches per minute, 1.27 to 8; size 
of tight and loose pulleys, 16x54 in.; head driveshaft pulleys, 


16x5% in.; floor space, belt drive, 66x80 in.; motor drive, 66x98 
in.; capacity, through solid cast iron, twelve 1-in. holes; steel, 
eight 1-in. holes; cored holes, up to 2% in. in cast iron and 2 in. 
in steel, with the same number of spindles; net weight, 10,000 
lb.: domestic crating material, about 1000 Ib.; foreign, about 


1600 Ib.; boxed, about 375 cu.ft 
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steel rack of coarse pitch is secured. Handholes at both 
top and bottom provide easy access to the counterweights. 

Steel gears cut from solid bar or made from forgings 
They are of wide face and coarse 
They are also 


are used throughout. 
pitch and are generated on gear shapers. 
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MODEL 41 STRAIGHT-LINE DRILLING MACHINE 


Length of rail up to 60 in., bored for 24 spindles, with 1-in. 
upper joints; other specifications the same as for Model 40 


tested for accuracy within close limits on a special gear- 
All gears that revolve on studs or shafts 
are bronze bushed. The feed box, located at the base of 
the column, provides six positive gear feeds that are taken 
from the constant-speed drive by means of spirals. Feed 
gears revolve at a moderate speed in a bath of oil and 
are keyed to shafts that run in bronze bearings. Ball 
thrusts are provided to minimize friction. The power 
for the feeding head is transmitted by means of a vertical 
shaft directly connected with the feed box through a worm 
and bronze worm gear. Pulling down on the feed lever 


testing machine. 


engages, and pulling up disengages, the power feeds. The 
gear box is located on top of the column and gives three 
changes of speed. 
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All bearings are mounted on Hyatt high-duty roller 
bearings, except those that are bronze bushed. A _ re- 
versing mechanism controlled from the front is fur- 
nished for tapping, This is located above 
the main driving gears on the gear box. 

The improved spot-facing mechanism is located on 
the rail in place of the standard feed mechanism, when so 
desired. The construction of this mechanism permits 
hand operation for spot facing, counterboring or counter- 
sinking and also by throwing in the regular feed mechan- 


when desired. 


ism. An adjustable work table, which is easily elevated, 
may be used. A rotating table can also be provided. 


The arm is adjusted by the one-nut mechanism, which 
has been previously described in our columns. The uni- 
versal joints are made of only five parts, each milled 
from the solid and carefully heat-treated. The four pins 
on the center block are milled integral with it, eliminat- 
ing inserted pins or screws. The maximum working 
angle of these joints is 35 deg., and it is impossible for 
the operator to set them more than this. Extra equip- 
ment includes lubricating pump, extra-high columns, 
special bases for motor drive and the like. The motor 
recommended is one of 15 to 20 hp., running about 1200 
r.p.m. 
& 


Universal Grinding Machine for Tool 
Sharpening 


The machine shown herewith, which has recently been 
placed on the market by the Acme Grinder Co., Cincin- 
nati, Ohio, is of the universal type, being especially in- 
tended for tool sharpening and small special grinding 
of similar nature. 

The headstock swivels in all directions and is provided 
with graduations for indicating the angles. There is also 

















UNIVERSAL TOOL-GRINDING MACHINE 


a vise that swivels in all directions. The vertical screw 
for elevating or lowering the knee has a ball thrust bear- 
ing in order to reduce friction. The countershaft is 
equipped with Gurney ball bearings, and the headstock 
.is driven by means of a round belt running on grooved 
pulleys. Other attachments are provided, when required, 


. or use on special jobs. 
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Arc Welding on Malleable Iron 


By RoBerT MAwson 


The are electric welder is used on malleable iron 
castings for two purposes: First, for adding material 
that has been either swept away in the mold or is lacking 
because of a mistake in the design, and second, to save 
castings that have blow-holes or sand-holes. If metal 
could not be added to make a sound repair, castings 
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In Fig. 2 is shown a switch stand that has a large 
surface blow-hole, a sufficient defect to reject it for 
appearance’ sake. Jn Fig. 3 are seen two other eastings 
rejected for the same cause. The upper is a drawbar car- 
rier and the lower an automobile-engine support. 

Sometimes these castings come from the mold with 
sand-holes that reach entirely through one of the walls. 
The filling of such holes is performed quite as easily 
as the repair of the surface defects shown in these 
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FIG. 1. WELDING A BOSS ON A BRAKE SPIDER 


FIG. 2. A DEFECTIVE SWITCH STAND 























FIG. 3. DEFECTIVE ENGINE PARTS TO BE SAVED 
would often have to be scrapped; a poorly patched cast- 
ing would be condemned for appearance’ sake, and one 
with unsound joints would be weak and tend to fracture. 
For both purposes mentioned the Dayton Malleable 
Iron Co., Dayton, Ohio, is using an are-welding outfit 
manufactured by the Lincoln Electric Co. The current 
used is 60 volts and 100 to 150 amp., depending on the 
amount of metal added during the welding operation. 
In Fig. 1 are shown two castings of an automobile 
brake spider where welding has been done to advantage. 
The piece A has come from the mold with a boss missing 
on the flange at B. On the other piece, at the left in 
the illustration, may be seen a boss that has been added 


at C by welding. On parts such as this a boss can be 


added only by welding or brazing, for various machining 
operations are necessary on the flange of which the boss 
is a part. 


A mechanical repair would not be practical. 





FIG. 4. TWO CASTINGS REPAIRED BY ARC WELDING 


i!lustrations. Sometimes it is found that sand has 
vathered in the blow-hole and has not been removed by 
the sand-blasting operation. Under such conditions this 
sand must removed and the the metal 
cleaned and prepared prior to the welding operation. 
This is done by removing the wire used as the electrode 
during the welding operation and substituting for it a 
When this piece of carbon is applied 


be surface of 


carbon electrode. 
to the casting with the current on, the sand is burned 
out and the surface prepared for the following operation. 

The two parts seen in Fig. 4, which are similar to 
illustrated in had 
hy are welding. After welding, the surfaces are ground 
off. If care is taken to have the holes and surfaces clean 
and free from sand and if the weld is properly performed, 
no trouble will be experienced during and following tl! 
machining operation. 


those Fig. 3, have defects corrected 
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New Publications 











Handbook for Machine Designers, Shop Men and 
Draftsmen—-By F. A. Halsey. Second edition 
Five hundred and sixty-one 84 xll-in. pages; 
illustrated; indexed; cloth bound Published 
by the McGraw-Hill Book Co., New York City 
Price, $5 

This is the second edition of Mr. Halsey’s well 
known handbook The rapid accumulation of es 
sential information in the fleld of this book during 
the brief period of three years has made extensive 


additions and revisions necessary The first vol 
ume had a total of 494 pages. The new edition 
has 67 pages more. The title has been modified 


This has been 
nature of the 
gaps in the 
volume have 


by adding the words “Shop Men.” 
done more clearly to indicate the 
material included In the revision 
information presented in the first 
been filled and some subjects have been rewritten 
n the light of additional information The orig- 
inal scheme of the book-——that is, the profuse use 
of charts and graphical plotting—-has been con 
tinued 

In looking through a second edition tne reviewer 
searches for those topics which were not found in 


the first edition or those which have been exten 
sively revised The preface gives such a list, 
which in spite of its length is quoted herewith : 


“Thrust bearings, knife-edge bearings, roller bear- 
ings, critical speeds of shafts, riding and steel 
belts, geometrical progression of speeds, strength 
of spur and herringbone gears, gaging, gear teeth, 
cutting bevel gears with rotary cutters. modified 
addendum of bevel gears, axial thrust of bevel 
gears, skew bevel gears, practice with friction 
gears, worm gears, roller chains, friction clutches, 
spiral springs of the watch-spring type, wire sys- 
tem of measuring screw threads, properties and 
strength of wire, capacity of horizontal tanks, 
weirs, standard pipe tables, pipe flanges and fit- 
tings, measurements of tapers .and dovetails, form- 
ing and other tools, press fits, balancing revolving 
parts, floating lever, velocity and force relations 
in link work, permissible cost of special shop 
equipment, weight of solids of revolutions, diam- 
eter of shell blanks, power consumed by drilling 
machines, Taylor cutting speeds, hardness tests, 
heat treatment of steel, temperature equivalents of 
temper color, material for steam boilers and pro- 
portions of riveted joints, discharge capacity of 
safety valves, properties of superheated steam, 
steam pipe coverings, approximate beams of uni- 
form section, strength of columns, materials and 
construction for resisting shock.” 


In several of the new sections and in the last 
one of the book are incorporated a number of 
new tables. A study of this list shows that the 


revision has included considerable material of a 
purely shop nature, which is justification for the 
change In the title noted above 


Sales 


Selling : 
; anc 


Service Co., 
seventy-six 


This volume 


Your Services—Published by the 
i " New York One hundred 
5% x8-in, pages Price, $1 
takes up a subject which is vital 
to all technical men, in a manner that at once 
appears thoroughly comprehensive and _ logical 
There have appeared fragments of literature deal 
ing with certain phases of the technical man’s 
problem in marketing his services, but it is be- 
lieved that this book Is the first attempt to treat 
the subject as a whole, and in a way that reduces 
the problem to a simple selling basis 

It is on the latter point that the book makes its 
strongest appeal, for it starts out on the premise 
that a man’s services are just as much a product 
as any other commodity, and therefore subject 
to the same aggressive selling principles that have 
been found successful in modern merchandising 
The chapter headings are so significant that they 
are listed to give the reader at a glance an idea 
of how carefully the whole subiect has been 
analyzed: The Purpose of the Book, Keep Work 


ing, Know Thyself, Your Best Prospect—-Your 
Present Employer, Why Go with a Competitor? 
Make Good Use of Your Experience, Reach the 
Real Buying Factors, Help Wanted, Situation 
Wanted, The Employment Agency, The Circular 
Letter, The Personal Call, The News Item, What 
Is Your Appeal? Make Your Letter of Application 


Compe Attention, Make Your Letter “Eve Sweet,” 


Prove Tnat You Can Be of Service, The Sales 
man’s Letter, The Sales Correspondent’s Letter, 
A More General Letter, The Bookkeeper’s Letter 


A Letter That Accomplished the Unusual, The 
Engineer’s Letter, The Foreman’s Letter, Do Not, 
Why Neglect the Follow-Up Letter? Good Follow- 
Up Letters, Hustle While You Wait, Make a 
Prompt and Good Appearance for the Interview 
Meet Your Prospective Employer’s Point of View, 
The Eternal Question.-The Salary, During the 
Interview, Keep Your Case Alive 

While primarily designed to stimulate the read 
er’s thought in the direction of adapting selling 
principles to the problem of improving his con- 
dition or securing a job, the book contains many 
definite, concrete suggestions bearing on the va- 
rious steps to be taken in developing a sales 
campaign covering one’s services Actual exam- 
ples of successful letters of application, situation- 
wanted advertisements, circular letters, follow-up 
letters and other parts of a campaign for the 
purpose Mscussed are giver and many new angles 
to each step suggested 








discussions that have appeared 
in our columns on certain phases of this general 
problem, the book should prove of value to ail 
who are interested in making the most of their 
opportunities 


Judging by the 


> 


Handbook of Machine-Shop Electricity—By C. E. 
Clewell. Four hundred and sixty-one 4x6%- 
in, pages; 315 Ulustrations ; indexed; flexibly 
bound McGraw-Hill Book Co., New York 
City Price, $3. 

Unless one stops to consider the many uses of 
electricity in the machine shop, it is doubtful if 
he has any idea of their number This little 
handbook has been written with the realization 
that there is an enormous amount of electrical 
equipment in daily shop use, and that no con- 
venient electrical handbook has ever before been 
adapted to that fleld Thus the topics taken up 
in this book are those that apply in one way or 
another to the practical selection, application and 
use of electrical equipment in machine shops. The 
matter has been presented in handbook style, as 
being the most convenient form 

For convenience, the matter has 
into 10 sections with these headings 
tions, Terminology and Units; Circuits; 
Communication and District “ontrol; Current 
Supply, ‘Generators and Transformers; Electro- 
chemical, Soldering and Welding Applications; 
Heating and Magnetic Apparatus ; Lamps and Shop 
Lighting; Measuring Instruments and Measure- 
ments ; Motors and Applications 

The feature of the first section is a condensed 
dictionary of electrical-machinery parts The 
principal members of generators, motors and aux- 
iliary apparatus are covered by means of illustra- 
tions and a brief sentence of description. The 
second section takes up circuits, first from a gen- 
eral viewpoint and then more specifically for both 
direct and alternating currents. Types of stand- 
ard fittings and arrangements are illustrated, and 
numerous tables of standard supplies are in- 
cluded, as that for ‘‘standard sizes for knobs,” on 
page 48 

The third section is somewhat 
book preparation, for it gives 


been divided 
Abbrevia- 
Costs ; 


unusual in hand- 
some 30 tables of 


unit costs for electrical supplies and apparatus 
Included are generators, lamps, motors, motor 
supports, small electrical fittings, switchboards, 


transformers, wire, wiring and shop lighting. Such 
information should be of especial value in prelim- 
inary estimating 

Section 4 takes up those devices that are found 
in every shop in which electricity is used for com- 
munication or for distant control. The informa- 
tion is such as is needed to select such apparatus 


and install it Systems included are alarms for 
sprinkler service, annunciators, electrical clocks, 
counters, door openers, fire-alarm systems, shop 


whistles, speed-limiting devices, telephones, time- 
keeping apparatus, watchmen’s systems and others. 

Section 5 takes up generators, transformers and 
apparatus for current supply for both direct and 
alternating current Chapters 6 and 7 deal with 
special applications of electricity in shop practice, 
as electroplating, soldering, welding and heating 
and magnetic devices Many of these are minor 
ap>lications, and not infrequently they are worked 
out in the shop where they are used. 

The final three sections deal with shop lighting, 
measuring instruments for electric. current and 
shop motors and their application Professor 
Clewell’s connection with lighting practice is well 
known to readers of the “American Machinist.” 
In this short section he has attempted to condense 
the essential information for the selection of a 
lighting system in the shop and its installation 
and upkeeping The largest section of the book is 
the final one, dealing with motors and their appli 
cation Eight pages are given to the power re- 
quirements of machine tools, and about 50 pages 
to motor applications 

The book should be of service in the hands of 
anyone who has to do with the selection, applica- 


tion and maintenance of electrical equipment in 

the machine shop 

Awakening of Business—By Edward N_ Hurley. 
Two hundred and forty 5x7%-in. pages ; cloth 


bound. Published by Doubleday, Page & Co., 


New York, N. Y., for the Associated Adver- 
tising Clubs of the World Price, $2 
This stimulating and tremendously interesting 


message to American business men from 
Chairman Hurley, of the Federal Trade Commis- 
sion The preface states plainly that the views 
expressed are those held by the author and are in 
no sense those of the commission of which he is a 


book is a 


member The preface gives the purpose of the 
book as follows 
“The time has come for stating some plain 


stating them in a plain way The 
a message of congrat- 
message of ¢rit- 
message for the 


truths and for 
message of this book is not 
ulation, but of warning: not a 
icism, but of construction; not a 
other man, but for you. It is my hope that this 
book may assist business men in bettering busi- 
ness conditions and in working out sound methods 
of codperation; that it will Inform them of Gov- 
ernment activities in their behalf, and bring about 
a close harmony between them and the Govern- 
ment.” 

The first three chapters of the first part of the 
book deal with the need of the knowledge of costs 
on the part of American business men. The esti- 
mate is given that 90 per cent of the manufac- 
turers of the United States are pricing their goods 
arbitrarily, either upon a basis which will get rid 
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of the goods as soon as they have been manufac- 


tured, or upon the basis of what competitors’ 
products are bringing. With this estimate as a 
text, convincing arguments are put forth for the 
need of proper cost accounting, and a plea is made 
for planning and routing systems to lay out the 
work and keep ‘t going through the factory. All 
this is directly in .ine with the best of our know!l- 
edge of industrial management 

Chapter 4, comprised of only five pages, is de- 
voted to merchandizing. It contains helpful hints 
and suggestions in regard to advertising, display, 
the handling of seasonal goods, reputation, and 
the necessitiy of courtesy and tact. 

With Chapter 5 begins that part of the book 
which business men will read with the greatest 
interest. The matter of trade associations is taken 
up The trade associations of Europe, particu- 
larly Germany, are presented in a way to show 
their advantages and how they increase the force 
of competition of foreign manufacturers when 
they meet Americans in foreign markets. The 
truth is plainly taught that we must arrange for 
Similar associations if we will meet the compe- 
tition that will face us at the end of the present 
war. Beyond all this the way is pointed toward 
associations of manufacturers In this country to 
achieve many desirable objects which are lawful 
under our antitrust laws. 

The statement is made, “There are more than 
600 independent associations of manufacturers, 
producers and business men in Germany today, 
about 5000 subsidiary organizations, influencing 
the industrial system of the country.” 

The second part of the book has the title “‘Gov 
ernment and Business.” In six chapters it points 
out that the Government has done a great deal 
for the farmer, the railroads and the banker, but 
very little for the manufacturer. It makes a plea 
to do away with the suspicion that exists between 
Government officials and business men, and states 
that both public and private efforts should be 
united in the work of perfecting American busi- 
ness 

Finally, an appendix gives the text of the law 
creating the Federal Trade Commission and the 
provisions of the Clayton Act which concern the 
work of the commission. 

The book cannot be too highly commended for 
the reading of manufacturers and business men 
at this particular time. 





» Personals 











Andrew Banse, general superintendent of the 
Federal Pressed Steel Co., Milwaukee, Wis., is 
away on a four months’ leave of absence. 


A. V. Farr has resigned as advertising manager 
of the S K F Ball Bearing Co., Hartford, Conn., 
to become manager of the Hess Steel Corporation, 
Baltimore, Md. 

George W. Knopf has established offices in the 
Pennsylvania Building, Philadelphia, where he 
will specialize in the design and construction of 
industrial plants. 

C. G. Tarkington has resigned from the Snyder 
Electric Furndce Co., Chicago, and has taken 
charge of the branch office of the Haynes-Stell- 
ite Co., in Pittsburgh. 





Forthcoming Meetings 











American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City 

Boston Branch National Metal Trades Associa 
tion Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre 
tary, 40 Central St., Boston, Mass 

Providence Association of Mechanical Engi 
neers Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni 
versity, Providence, R. I 

New England Foundrymen’s Association. Reg 
ular meeting, second Wednesday of each month 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 

Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen 
Monthly meeting, last Thursday. O. L. Angevine 
Jr.. secretary, 857 Genesee St., Rochester, N. Y 

Superintendents’ and Foremen’s Club of Cleve 


land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ml. 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, TI. 


Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 

Technical League of America Regular meet- 
ing, second Friday of each month. Oscar S. Teale, 
secretary. 35 Broadway, New York City 
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Object and Method of Taking Time 
Studies for Rate Setting’ 


By Dwieu 





study and the 


The 


eliminating abnormal fine observations ix SHOWN 


SYNOPSIS The time 


sleps neCESSArY lo analyze a job, 


ob jee t of 


ie thod of 


formula and chart gure n for fatigue 
Finally, the 
“l study is checked in. the shop hefore be ing pul 


into eff ec 4 


and a are 


allowance. way is shown hy whiel 





The original object of time study was to 
how long a_ time a first-class man required for the per 
formance of.a given piece of work. Considered in the 


sense in which it is used today, time study has for Its 
objects (1) the determination of possible improvements 
necessary to the perform 
ance of (2) the determination 


of possible improvements in the actual performance ol 


i conditions, equipment, eqc., 


a given piece of work: 


the work by the worker; (3) 
the setting of the 
determination of a unit time 


tasks or 


in which a given piece ol 


[x 


work should be 


The taking of 


completed. 
time studies 
may be divided into several 
(a) 
or study of the work and of 
all the conditions that influ- 
ence the performance of it. 


divisions: The survey 


(b) The analysis of the work 
(c) The 


rec ording of 


into its elements. 
observing and 
time that elapses in the per- 
and all of 
The 
study the 
records obtained in (c). (e) 


formance of any 


these elements. («) 


and analvsis of 
The determination of a fair 
time the 
of each of the elements of 


for performance 


FIG. 1 


the work. (f) The prepara- 
tion 
from the time-study records 
that 
fatigue and unavoidable delavs in the course of the work 


of an instruction ecard 


OBSERVER 


includes the determination of an allowance for 

The time study proper comprises only the items (b) 
to (d) inclusive. 
to include the utilization of time studies i1 
ment of tasks and fixing of unit times for the different 


classes of work, and it is in this broader meaning of the 


The term, however, has been extended 
the establish 


term that we would consider that which follows. 

It is proposed helow,. to outline the steps followed in 
taking a time study and to point out some of the pre 
cautions that must be observed if the results of the studies 
are to be depended upon. 
work on which a time study is being taken will be known 


The worker performing the 


as the operator, while the person taking the time study 
the 
New 


1917, by 
engineer 


estate of F. W. Taylor 
York 


*Copyright, 
*Consulting 


City 





determine 





TAKING 


V. Merrickt 


is known as the observer. The operator should be a 
irst-class man, highly skilled in his work, and of perhaps 
a little better tl the 


Haar Fatigue and 
other 


ability. 


averave 
allowances, as explained Tater, bring the results of 
the studies within the range of ability of the average 
worker. 
that the observer should, in all 
before beginning a time study, acquaint himself with the 
that 


Ile should observe the conditions under which 


It is obvious 


Cases 


character of the work and with all the conditions 
affect it. 
the raw material is furnished to the operator and the 
that the 


nished product. 


acilities operator has for disposing of | hits 
He should familiarize himself with the 
quality of work demanded, including the degree of ‘finish 
ind the limits of accuracy required. He should ascertain 
that the necessary equipment is provided and available 
that th 


best advantage the machin 


and also there is sufficient power to drive to 


ery that is being time-stud- 
If, 


liminary survey, it appears 


ied, during this pre 


to the observer that certain 


conditions are abnormal. 


they should be corrected be 





fore any attempt is made to 
start time studies. In short. 
the observer should aim to 
establish standard = condi 
tions, which can be repeated 
at any time in the ordinary 
course ol] work, and the bes 
sequence of events In the con 
duct of the hig 
lay 


out). The time required for 


work (see 


1. which shows a vood 


the performance of any given 
prece of work cle pends Upon 


two groups of factors those 


within thr col trol ol the O}- 


™~ erator and those not within 


viene ane his control. The first group 


"DIES 


COMprises the handling of 


the work at his machine or work place, and the manipula 
tion of the necessary tools and fixtures. The second group 


includes the supply, quality and quantity of raw material, 


the tool equipment, etc. Time study relates to the items 
of the first group, but it is futile to expect much, if 
any, improvement by means of time study on the items 


f this group, unless means are provided to adequately 


ontrol the items of the second group. 

The time studies necessary to the operation of any 
particular factory may be taken in two ways: (1) If 
the product of the factory does not vary from day to day 
and is made by repeating the same operation or set of 
operations day after day, it probably will be wise to take 
a study of each operation as a job complete in itself 
These are known as operation time studies. (2) If the 


product varies from day to day, each item of it being 
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made by grouping a series of unrelated operations, the 
grouping never or seldom being twice the same, then an 
attempt should be made to determine the several opera- 
tions that are grouped and regrouped to form the various 
jobs. Time studies should then be taken of these opera- 
tions, and these studies can then be combined in such 
a manner as to fix a time for the performance of practic- 
ally every job that may enter the factory. These studies 
are usually made on the operation of machines, and in 
hand tool time 
include studies of hand or 


as machine or 


are known 
Such studies 


cases 


such 
studies. here 


ERVATION SHEE 
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FIG. 2. 


assembly operations which are repeated many times on 
different jobs. 

The observing and recording of the time and the study 
and analysis of the results as a rule are the same with 
both methods. 

The first step in the taking of a time study is the 
analysis of the job as a whole into its elementary divisions. 
The observer lists these divisions of the work in the order 
of their occurrence, splitting the job up into a greater 
or less number of more or less minute operations, de- 
pending upon the character of the work and the conditions 
surrounding it. It may desirable or necessary in 
certain cases to analyze each operation down to the most 


be 


elementary unit, while in other classes of work it would 
be perfectly satisfactory to group several such minute 
elements together to form a subdivision of the whole 
In studying the operations in 


operation. For instance: 
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SPECIMEN TIME-STUDY 
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a lathe, a cutting tool would be inserted in and removed 
from the tool post. several times during the course of 
the work. If a study is being made to determine the 
length of time required for certain cutting operations, 
that is, if we are studying the work itself and not the 
machine in which the work is being done, it probably 
would be sufficient to enter the time required for inserting 
the tool in the tool post as a single item; viz.: 
Put tool in post 0. 30 min. 
On the other hand, if we are studying the lathe with a 
view to determining the best method of handling it and 
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OBSERVATION SHEET 

the tools pertaining to it, it would be desirable to analyze 
this operation of putting the tool in the tool post still 
further as follows: 





Get tool from tool stand 0.03 min, 
i re i ot a wave wes eeeahes <b oy salted 0. 06 min. 
Put packing uw tool post 0.07 min. 
Put toel in post 0.03 min. 
Set tool in position 0.03 min. 
lighten tool-post setscrew 0.08 min. 

Total... .0. 30 min 


In general, the following rule may be established for 
grouping the elements: When the time intervals of the 
individual elements are extremely small, it is best to group 
them and treat the combination as a single element. 
There are several reasons for this, chief among them 
being the difficulty of accurately observing and recording 
the items that follow each other with an interval of only 
a few hundredths of a minute between. An error in 
reading the stop watch may easily equal the elapsed time 
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for the performance of the particular element under 
observation. 
elapsed time for every small element, this may 


If it is absolutely necessary to obtain the 
be done 
by grouping several elements and then observing the 
time in the cycle, according to the method developed by 
Carl G. Barth and described by Frederick W. Taylor on 
page 1438 of “Shop Management,” published by the 
American Mechanical Having 
determined upon the subdivision of the operation, the 


Society of Engineers. 


several elements are listed on the record sheet in the order 


in which they take place, as shown in the illustration, 
Fig. 2. 


The observing and recording are done with the aid of 
a stop watch whose dial is divided into one-hundredths 
of a minute, the hands of which are so arranged as to 
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that are necessary to the identification of the operation. 


sheet is shown 


In the space at the top are recorded the data 


standard form of observation in) 


The particular operation in this case is the edging o1 
profiling of the bolt breech of a military rifle, and the 
observer has analyzed it into eight detail operations 0! 
elements, which he has listed in the column at the left of 
the On the Fig. 3, he has noted the 
details of speeds, feeds, material used, ete., made sketches 


sheet. reverse, 
of the pieces and the tools, and recorded all other in 
that in working up his 
observations after he has left the machine at the 
It noticed that the reverse of 
the blank has on it printed notations of the subjects on 


formation may prove useful 


which 
he 


study was made. will 


which information should be secured when the time study 
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FIG REVERSE OF TIME-STUDY OBSERVATION SHEET 
permit of their being stopped and restarted from the is taken. It has been found advisable to have these 
same point without being set back to zero, if desired. printed memoranda, for the reason that if the time-study 
The observation sheet is usually carried on a board that man trusts to his memory as to the data necessary for 


has a pocket on the upper edge into which the stop watch 
fits. The to 
carried upon the observer's left arm, and 
as to the 

the straight 


is of such size as conveniently be 


board 
the position of 
and 


work, watch 


line with. the 


the watch is such bring 
observation sheet in same 
observer's eye. 

The procedure followed in taking and analyzing a time 


study can probably be best explained by examining an 


actual study and tracing it through its various stages. 


The particular study selected for this purpose is one 


taken to determine the time required to perform an 


within class (1) 


operation complete in itself, thus falling 
mentioned 
and analyzing the 
in class (2), and 
for both. 


The method of observing. recording 


data. however, Is the same in studies 


hefore. 


the following explanation will suffice 





him to secure, he will frequently overlook one or more 


important items. This will necessitate a second trip to 
the job, or the omission of the information altogether, 
it 
completed and the set-up for it disassembled. 


as often cannot be 


secured after the job has been 
When the 
items that must be observed are printed, and the observer 


is required to make an entry of one kind or another 
most careless time-stud\ 
the job without full in 
that are recorded should 
It should be 


possible, from the information recorded on the observation 


opposite each item, it will be a 


man that will come away from 


formation. The notes and data 


always be as full and definite as possible. 


sheet. to reproduce at any time the conditions under which 
the stud) 
Referring now 


was made. 
to Fie. 2. it be noticed that each 
space opposite the several detail operations contains two 


will 
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The larger ones in the lower part of the 
space are the that 
the study The observer starts his watch as the 
operator begins the first detail operation. At the com- 
pletion of this, he, without stopping the watch, notes the 
elapsed time and records it in the first numbered column, 
the reading in the being 0.03 min. At the 
completion of the second detail operation, he again notes 
and records the elapsed time since the starting of the 
the entry here being 0.12 min. This is continued 
until the operator has performed all the detail operations 
listed, the final entry being 0.57 min. 

Having completed the first piece, the operator, with- 
out delay, begins work on the second one. The observa- 


sets of figures. 


“continuous times” are recorded as 


is made. 


present case 


watch, 
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this is that there is at the end the time study a 
complete list of all interruptions that may be expected 
to the work, and provision can be made for their pre- 
vention in future work. Unfortunately for our present 
purpose, no such interruptions occurred in the study 
illustrated. 

The number of complete operations that should be 
observed will vary with the nature of the work. If a 
comparatively long time is required for each of the detail 
operations, and it is evident that the operator has 
attained a rhythm that causes him to work at an ap- 
proximately uniform rate of speed, then a comparatively 
small number of observations will suffice. The best re- 
sults will be obtained if the operator is permitted to work 
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FIG. 4. SUMMARY OF THE TIME STUDY RECORDED IN FIG. 2 
tions for this piece are recorded in the second numbered a_ sufficient length of time to attain this rhythm 
column as before. The observer may at the conclusion before the observations are started. On the other 


of his observations on the first piece set his watch to 
zero and record the details of the second piece without 
reference to those of the first, but it is more desirable to 
allow the watch to run continuously and to make all 
observations show the elapsed time from the beginning 
of the study. This was what was done in the present 
case, and it will be noted that the recorded are 
continuous from one series of operations to the next. If 
during the progress of the time study, an interruption not 
connected directly with the work oceurs, the watch may be 
stopped and restarted from the same point when work 
is resumed. In other words, notes only 
those events that have a direct bearing on the work. 

It is better, however, to allow the watch to run, and 
to make a notation in one of the spaces at the top of the 
sheet, giving the time at which the interruption began 
and the time at which it was ended. The advantage of 


times 


the observer 





hand, if the detail operations are all of short duration, 
introducing the possibility of errors in the reading of 
the watch, or if the operator shows that he is not pro- 
ceeding uniformly as regards speed of working, a large 
number of observations must be made, until there are 
sufficient to eliminate the errors under the law of averages. 
The exact number that are to be made in any case calls 
for the judgment of the time-study man. In any event, 
where the average time for detail operations is under one 
minute, twenty complete observations should be made 


this possible. 


Having completed his observations at the job, the 
observer next determines the “individual times” of the 
detail operations, by the process known as “taking 


differences.” This consists in subtracting the starting 
time from the finishing time of the first detail operation, 


the finishing time of the first from the finishing time 
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of the second, ete. These individual times are the time 
required for the completion of each of the several ele- 
ments, and are entered on the observation sheet opposite 
the particular element involved and above the record of 

. the “continuous” or elapsed time made while the time- 
study observations were under way (see Fig. 2). 

Taking now, for example, the seventh detail opetation, 
“Wash Fixture,” we have a set of values ranging from 
0.03 to 0.07 min. as the time for performing this opera- 
tion on the 40 pieces on which the time study was taken. 
The item 0.03 min. in columns 12 and 1 in the second, 
or lower, group is stricken out as being due to an errot 
or an abnormal condition and the remaining times are 
averaged, the average value 0.0505 being entered in the 
column allotted for that purpose. 

The striking out of abnormal values, either excessively 
higher or lower than the average of ali the individual 
times of the same element, is a detail that calls for fine 
judgment on the part of the time-study man. Such 
variations may be due to an error in reading the watch, 


100 
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“selected minimum” time is not 


for that operation. The 
the time in which it is expected that the operation will 
be performed in practice, but is rather an ideal which 
might possibly be reached by an exceptional operator 
working under unusually favorable conditions. 

In many cases the deviations of the several elements 

The deviation 
furnishes 


of a cycle show quite wide variations. 
factor variations and 

venient way of reducing the several averages to a common 
It also takes into consideration the influence 


reconciles these a con- 
standard. 
that the several items in a cycle may have on any particu- 
lar item. The value assigned to an item considered by 
itself may be quite different from the value it would as 
sume when it is considered as a part of a series of items. 

A shorter method of finding the deviation factor is 
the sum of the 
It is, however, desirable to note the fluctuations 
the deviation 


to divide the sum of the averages by 
minima. 
of the several individual deviations from 
factor, since those elements that show the widest devia- 
tion are those upon which the greatest improvements may 


reasonably be expected. 


























































































































| CURVE TIME | A large number of studies seem to indicate that the 
HANDLING MACHINE times for the various elements as determined from ob- 
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FIG. 5. CURVES OF DELAY ALLOWANCES 


or to an abnormal condition of the work that is not likely 
to recur in the ordinary course of events. While no 
general rule can be laid down for the elimination of 
these abnormal items, minimum or maximum isolated 
items 25 per cent. less or 30 per cent. greater, respectively, 
than an adjacent item should usually be rejected. 
Having determined the average, the abnormal] readings 
being eliminated, the individual times used in determining 
the average are scanned and the minimum individval 
time ascertained. This is divided into the average, the 
quotient being designated as the “deviation.” The above 
procedure is followed for each of the detail operations, 
and the individual deviations are listed as shown in the 
illustration. These are then totaled and divided by the 
number of deviations. This quotient, usually, though 
incorrectly, called the average deviation, is a factor tliat 
divided into the average of the individual times for a 
detail operation will give the “selected minimum” time 





a rate throughout the day without any rest or relaxation. 
In fact, it is not expected that an operator will attain 
the minimum time, except under unusual circumstances. 
Therefore, in setting tasks or writing instruction cards 
from the data-gathered by time study, an allowance is 
made to bring the time for a job within the ability of 
the average first-class workman. This 
percentage of the sum of the elementary times that enter 
into the operation. It depends both upon the nature of 
the work and on the amount of work in a single complete 


allowance is a 


operation or cycle of operations. 

Based on the data from a vast number of time studies 
many work in Fig. 
These curves are a guide to the 


on a great varieties of the curves 


5 have been derived. 
percentage that should be added to the sum of the times 
of the elements making up an operation. The curves 
the that should be made for several 


show allowances 


classes of work, the differentiation between these classes 








226 AMERICAN 
hemg the relative percentage of mas hine *time and 


handling time in the operation. 
The mathematical expression for these curves, derived 
by Carl G. Barth, is as follows: 
LO.5 O.3250 
20 + 
Vv (O.376 0.00002 1607) + - 


P = 
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INSTRUCTION CARD TO WORKMAN 


FIG. 6 


in which P percentage allowance ; 7 time of selected 


minimum, in minutes, and (’ percentage of handling 
time per cycle. 

Fig. 4 is a summary of the time study in Fig. 2. 
In the summary detail 
appear. These are operations that are performed on a 
lot of pieces, and the total time for each operation on 


several additional operations 


number in the lot to give the 
The additional 
11, 12, 
in the summary are totaled, and the cvcle of items that 
is also totaled 


the lot is divided bv the 
items are 
The items 


allowance for a single 


pre e. 
those in the numbered lines 2 and 13. 
appear only in the original time study 
separately. This total in the middle of 
the bracket embracing these items, as indicated in the 


time is entered 


summary. 
Inasmuch as the job includes only handling time, curve 
100, Fig. 5, is used to determine the percentage of allow- 
The percentage, 40, is found at the point on this 
curve the the cvcle 0.475. 
Multiplying the total selected minimum time 0.547 by the 


ance. 
corresponding to time of 
percentage we obtain the allowance as 0.219 min. 
is added to the total of the selected minimum times, and 
214, per cent. of this total is 
then to cover oiling the machine and washing 
at noon and night. The grand total 0.785 of the several 
items enumerated is the standard time in which the work- 


a flat shop allowance of 
added 


man should do the job. 
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Before the time study is put into effect in the shop, it 
s checked by observing a few cycles and noting whether 
or not the workman approaches the selected minima 
Any variation indicates an 


incorrect study, which must be revised. If everything 


of the detail operations, 
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FIG. 8 WORKMAN’S RATE 


is satisfactory, the various items of hourly production, 
relating to the operation are then added 
to the summary sheet, and the time study is complete. 
The details are then transferred to the instruction card 
This is issued to the workman when 
In the shop in which the 
above time study was taken a guarantee of the rate is 
also issued with the instruction card to the man. This 
Mr. Taylor always regarded 
the issuance of an instruction card as a guarantee of the 
rate. The separate cuarantee, suggested by former Naval 
Constructor J. FE. Otterson, found to 


more strongly to the 


wage, rate etc., 


(see Figs. 6 and 7). 


he is assigned to the job. 


cuarantee is shown in Fig. 8. 


has been appeal 


workers. 
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Milling the 


By FRANK 


February 8, 1917 





SYNOPSTS—The machine detail illustrated here- 
with in the various processes of*milling is known 


as the “margin stop rail” and is formed in a Z- 
the 
two pieces being split in a straddle-milling opera- 


Following this a series of rack teeth are cut 


section milled from the solid stock’ in pairs, 


tion. 
the entire length of the work at one operation by a 
The 


tools and the order of operations insure the work 


gang of cutters in a Lincoln type of miller. 


coming out rapidly and accurately. 





The accompanying illustrations show the process used 
by the Noiseless Typewriter Co., Middletown, Conn., in 
successive milling operations upon the margin stop rail 
for its typewriters. This part is in the form of a Z-bar— 











FIG. 1. FIRST OPERATION IN MILLING BLANKS FOR 
MARGIN STOP RAILS FOR NOISELESS TYPEWRITER 


is a Z-section with rack teeth cut all along 
It runs the full length of the machine 
the widths of dif- 
Its progress through the successive 


that is, it 
one of the edges. 
and is made in various sizes to suit 
ferent typewriters. 
stages of milling is clearly brought out by the illustra- 
tions, which show the form of cutters and fixtures as 
well as the work in different states of evolution. 

This margin stop rail is made in pairs from a_ piece 
of steel 14 in. wide by 5 in. thick. Fig. 1 represents a 
blank piece of steel as cut off from the bar preparatory 
to milling and also shows the channel-shaped piece after 
the first milling operation. This indicates the method 
by which the part is shaped to produce two finished pieces 
in a single operation. 

Fig. 2 shows diagrammatically the two operations of 
shaping this blank bar for the two rails, and in conjunc- 
tion with other illustrations presents the successive steps 
very clearly. 

Thus at A, Fig. 2, will be seen the bar of stock cut 
off to length and a section $gx5g in. held in the 
jaws, one of which is arranged to act as a supporting 
parallal underneath the work itself. Both jaws are cleared 


vise 
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Margin Stop 


at the edges, opposite the corners of the stock, so as to 
take a firm bearing upon the lower edge of the material, 
but do not come in contact with the corners, thus avoid 
ing any burr or roughened spot that might prevent the 
work from being held properly. Both of these jaws are 
made with serrated or checked gripping surfaces, and they 
secure a very strong bite upon the bottom of the blank. 
The work is thus gripped securely, then passed under the 
four cutters in the gang, Fig. 1, which mills it to the 
section shown at B, Fig. 2. 


Referring to Fig. 1, it will be seen that the cutters 
are of very coarse pitch. The two that mill out the 
roe I er 32 “1 64 
| o- e 
A B 


| &Z 


STRADDLE-MILLING OPERATION ON 
RAILS FOR NOISELESS TYPEWRITER 


FIG. 2. SUCCESSIVE 
MARGIN STOP 


made with teeth which 
that tooth 
cutter matches a narrow tooth on the opposite cutter, 


In this way the cutters 


the 
to width, 


channel at center are are 


staggered as sO one wide on one 
and so on around the periphery, 
may be packed out to maintain a definite width of gap 
in the work, and at the same time leave no fin, as the 
staggered arrangement of the teeth provides for the fin 
ishing of the bottom of the work smoothly. 

The outside cutters, which are really straddle mills, 
are kept the right distance from the inner pair of the 
cutters by hardened and ground washers of exact thick 
ness. Thus the work passed under the gang, Fig. 1, 
emerges, as indicated in sketch B, Fig. 2, with the two 
upright ribs milled to the right thickness. 

The milling of the other surfaces here means the re- 
1 

64 


of 34 in. 
gripped by the chuck and which is not touched by the cut 


in. of stock, leaving an overall measure 
The bottom edge of the bar, which is 


moval of 
ment 
ters, has a width of about ;4; in. The appearance of the 
as it this gang-milling and straddle 
milling operation is well brought out in Fig. 1 and in 
the sketches B and (C, Fig. 2. 

The operation at C, Fig. 2, 
a pair of straddle mills and a central splitting cutter 


piece comes trom 


is shown in Fig. 3, where 


are engaged in shaping the work to the form shown at 
)), Fig. 2, and splitting the piece so that the two margin 
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top rail blanks are sevarated one from the other in this 











ut. 

Fig. 3 shows one of the parallels for supporting the 
ork with a similar parallel in the machine and the work 
inder the cutters. This vise jaw, like the others on 


corresponding operations, and the parallels are adapted 


er * 
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FIG. 3 


MILLING THE UPPER 
TWO MARGIN STOP RAILS 


RIBS AND SPLITTING 
APART 
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jaws are set up as at C, Fig. 2, they grip the work se- 
eurely without danger of its springing inward, as it 
simply clamps tightly against the parallel, which then 
forms a suitable support for milling away the top, form- 
ing the edges of the rib and splitting the two pieces apart 
as clearly indicated at D in Fig. 2, and also in Fig. 3. 














FIG. 4. FINISH MILLING OPERATION ON THE MARGIN 


STOP RAIL RIB 
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FIG. 5. STRADDLE-MILLING OF 


STOP RAIL 


ENDS OF MARGIN 


ior handling different lengths of work to suit different 


widths of typewriter carriages; in this case the standard 
width of work is shown under operation. 


At D, Fig. 2, is 


work bottom side up, while it is resting upon the paralle! 


shown the method of gripping the 
whose upper surface is cleared at the center, so that it 
supports under the inner corners, while the vise jaws 
themselves take a firm grip about midway down the side 
The channel 


the parallel, so that when the vise 


surfaces of the work milled in the mate 


rial is an exact fit for 





of the rib to a clean surface of the right form. 





FIG. 6. GANG MILLING OF RACK TEETH IN MARGIN 
STOP RAIL 
Fig. 4 shows one of the margin stop rails gripped in 


another vise for the final operation of straddle-milling 
the rib on the upper edge. This operation is accomplished 
with one narrow-face mill and one angle cutter that will 
ut well down in the corner of the rib and still not in- 
terfere with the flat surface of 


the stock. At the same 


time a mill in between these cutters brings the top edge 


For this 


operation the work is gripped as indicated in the sketch 






Fig. 2. 
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The two stop rails seen on the top of the vise in Fig 
t have the teeth already formed, to illustrate the ap- 
pearance of the completed teeth, which are milled in a 
Lincoln type of miller, where a gang of 10 cutters is 
shown set up side by side to cover the entire length of 
the job at one pass. 
space of 10 teeth each, and other cutters may be added 


These cutters are made to cover a 


for longer bars, where necessary for wider typewriters. 

The straddle-milling of the top rib of the margin stop 
rail has been shown at this point to bring these similar 
types of cutting operations together, in order to show 
each in its relative importance. As a fact, 
there is an operation of milling off the ends, which comes 


matter of 


into the process before the final milling of the top rib 
at #, Fig. 2. This other operation is illustrated in Fig. 
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The method of gripping the work in the vise, Fig. 6, 
will be apparent upon inspection. It will be seen that 
the blank for this stop rail is so formed that it seats 


firmly upon the top of the vise jaws and cannot possibly 
tilt upward under the action of the cutter, even though 
the latter is built 
and finally applies a considerable degree of pressure to 


aur asmall part.. Of 


there is no possibility of the work being picked up or 


to extend the full width of the work, 


course the feed is very light, and 


disturbed 


under the multiple-tooth cutters, 

A feature of interest in connection with the battery of 
machines on which this rack-milling operation is accom- 
plished is indicated in Fig. 6 and- more clearly in Fig. 
7, Which is a general view in the miller department look- 


ing down from the battery of rack millers in the fore 








FIG. 7. MILLER DEPARTMENT AT THE 


ARRANGEMENT OF OTL 


5, where two pairs of widely spaced straddle mills are 
shown for finishing the ends of the stop rail to the form 
indreated. 
of the material for 144 in. at each end, leaving a space 
for drilling the holes by which the rail may be attached 
to its position on the carriage of the typewriter. 

It will be noticed that the arbor carrying these two 
pairs of mills is fitted with an adjustable collar near the 
center, so that the overall distance between the two sets 


This work consists in cutting away the body 


of cutters may be maintained at all times by a simple 
adjustment of the collar. 
work is gripped for this crossmilling operation are pro- 
vided with gaging surfaces at either end, so that the cut- 
ters may be set exactly to bring the work to length, so 
far as the overall dimension is concerned. 

The milling of the rack teeth is accomplished, as illus- 
trated in Fig. 6, in a Lincoln type of miller. The gang 
of cutters, which cover the entire set of teeth in one pass, 
is made up of 10 separate cutters, each one covering 10 
teeth. For longer margin stop rails for wider carriages 
other cutters are added to the gang, 


The vise jaws in which the 


so that the entire 


job is provided for in one cut. 





NOISELESS 
GUARDS 





TYPEWRITER PLANT, SHOWING A CONVENIENT 


ON LINCOLN MILLERS 


vround. As there shown. the tables of the machines are 
completely inclosed by an oil guard, which while it: post 
tively prevents the spraying of oil.all over the shop floor, 
at the same time gives ready access to the cutters and to 


the work. This guard is curved at the back of the ma 


} 


chine as well as at the front—a point brought out in the 
general view, Fig. 7, although not seen so clearly in. the 
small detail in Fig. 6. The latter shows the surface of 
the guard at the rear, but does not give an idea of: the 


height to which it is extended in order to prevent oil 


from being thrown all over the floor at the back of the 
machine, 

The guards are easily removable, as they are hung on 
wire rods carried over screws tapped into the miller heads. 
To remove the guards, it is only necessary to swing up 
the supporting rods, when the whole affair may be taken 
off at once. It is just as quickly replaced and thus in 
no way hampers the actions of the man responsible for 
setting up the job or for the regular operation of the 
machines. 

Although the machines in Fig. 7 


wus to make it impossible to pick out individual jobs in 


are shown sO small 





AMERICAN 


© 
pn 
. 


each case, there 
operations going on in this department, and many of these 
will be described in articles which are to follow. This 
department, like all the other sections of this typewriter 
factory, is well organized in all respects. Its equipment 
comprises many special machines and fixtures, which will 
be appreciated by those who follow up the various arti- 
cles on the practice of this shop. It has not been neces- 
sary here to go into details of other jobs lately appearing 
in the milling department, as this article has been con- 
fined more particularly to the handling of the work on 
stop rails. There are, however, a large number of inter- 
esting special attachments for these machines, and many 
kind or another well worthy of illus- 
will be dealt with in detail later on. 


are always a large number of important 


features of one 
tration. They 


Machining Adjusting Collars 


By T. P. Terry 


The illustrations show fixtures I designed a short time 
ago for machining the adjusting collars and cutters used 
on munition work. 

The collars, Fig. 1, have 
deep in steps of 0.05 in. 


0.2 to 0.5 
They 


slots from 


the 


seven 


across face. were 













FIG.3 Mondrel 
for Collars 





FIG.4 Milling J 






g for Adjusting Collar 


COLLAR, COTTER PIN AND SOME OF 
THE TOOLS 


THE 


turned from mild-steel bar in the turret lathe and pre- 
For milling the slots accurately 
I designed the fixture shown at Fig. 4, which holds eight 
collars. Fig. the eight arbors. It is 
threaded the required pitch corresponding with the depth 
of the slots, the collar portion having seven locating holes 
for dividing purposes and also for locking the work by 
means of screws /£, Fig. 4. The collars were locked in 
place on the arbor by means of screw D and crosspins CC. 

With two cutters on the miller arbor set central with 
the collars, the milling of these slots was a simple matter, 
and after being once set no further adjustment of the 
cutters was necessary, the fixture itself looking after the 
dividing and depth of slot. This arrangement also in- 
sured the slots being the correct depth from the back 
face of the collars, which was most important, any varia- 
tion of the width by the turret lathe being unimportant. 


sent no unusual feature. 


shows one of 
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No attempt was made to break records, but the average 
output was upward of 200 collars per day. 

With these collars were a corresponding number of 
cotters, as shown at Fig. 2, these being made from 14x1- 
in. bright drawn bars. The bars were first sawed into 
lengths of 6144 in. suitable for two cotters, after which 
they were placed in a standard 1-in. key fixture as shown 
at Fig. 5. 

The stock was removed with three milling cutters as 
shown; two fixtures were used, operating upon sixteen 


cotters at one time. 
After this operation the cotters were placed in a simi- 


Fig. 6. 


lar fixture, This was also standard and was cut 








FIG. 5. KEY FIXTURE 





FIG. 6. MILLING BACK OF KEYS 


i _ 
i 








APART 


FIG. 7. CUTTING THE TWO KEYS 


as shown at A, to allow the cotter heads to drop 


away 
down. Two vf these fixtures were used operating on 
eight cotters at once. The fixtures were then placed 


across the table and three slitting saws used for parting 
the cotters and trimming to length, as shown at A, B and 
(, Fig. 7, completing the cotters in three operations 
besides the sawing off. 
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World Trade Conditions After the War 





SY NOPSIS—Excerpts from a report presented 
al the fourth National Trade Convention, held 
in Pittsburgh. 
metal-working 


The loss to iron- and steel-making 
Belaqium is 
$220,000,- 


and 
placed at $145,000,000; in France, at 
000. It is also estimated that $150,000,000 worth 
of machinery must be replaced in Russian Poland. 


machinery in 


The report ends with general conclusions as to 


how the work of rehabilitation will he conducted. 





Destruction of was brought about by two 


distinet agents—(1) the fighting, (2) deterioration in 
fighting 


property 


actual 
Fighting 


of disuse. Destruction by 


fields. 


consequence 
is generally confined to limited has 
destroved property by bombardment and ensuing fires, 
by intentional incendiarism and by intentional destruc 
tion. 


fighting has taken place there has been a certain respect 


[t is a peculiar fact that In most cases where 


for large industrial enterprises, and it will be shown later 
that even in the zone of most violent fighting frequently 
large industrial enterprises have remained practically 
unhurt. 

Destruction by than 
the former. It has. taken place all over Europe. The 
fosses incurred by disuse are still increasing, and they 


less well defined 


° | 
disuse can be 


will grow as long as the war lasts. 


LOCATION OF DeEsTRUCTION 


Military destruction in Europe in consequence of 
actual fighting is found in all the theaters of war. In 
the western theater it commenced with the entrance ol! 
the into Belgium. 
Belgium in several places along the German-Belgian and 
Luxemburg-Belgian frontier. From there the 
troops spread in the form of a fan in the direction of 


German troops Germany entered 


German 


Liege, Namur and Charleroi, closing in again nea! 
Brussels and finally concentrating their forces on 
Antwerp. Fighting on a big scale took place only in 


the southern part of Belgium. When the German troops 
arrived near Brussels, the resistance of Belgium had 


already concentrated more to the north and militar) 
destruction in the center of Belgium was less. 
Following the occupation of Belgium, German troops 
entered France in two lines. Here intermittent fighting 
took place, reaching Amiens in a northern drive, and 
in a southern drive a point 60 mi. from Paris. From 
these two points the Germans were thrown back in a 
series of heavy battles to the positions they practicall) 
held the Allied 
In all cases very heavy destruction of property occurred, 
including such cities as Arras, Amiens, Reims, ete. The 
France fought over contains more than 3000 


until the beginning of recent drive. 


area of 
cities, villages and hamlets. It is a 
ning from the coast to Verdun and farther on to points 
frontier. 

In the eastern theater of Kast 
much at the war’s beginning, mostly through 
tion of agricultural property. Poland, twice fought over, 
has suffered in agricultural districts, and industries of 


harrow strip runh- 
across the German 
suffered 
destruc- 


war Prussia 


the cities have suffered in consequence of the removal of 


machinery. Galicia has endured heavy destruction in 





the 
character. 


destruction in 


The 
| 


agricultural! 


public and private 


States Is 


property, 
Balkan 
About 


destruction is 


primarily of 
Roumania little is known. In northern Italy the 


understood to be confined to a limited 


territory. 
DirFICULTLES IN ESTIMATING Loss 


All estimates here made are approximate and as such 
the 
which 


ean only give a superficial impression of approni 


imate demand for rebuilding purposes will arise 


from the countries in question. 


Loss of life and property has been so complete that 


On the 
system of the 


reconstruction on old lines will be impossible. 


other hand, the more elastic economic 


world has made it possible for all countries to carry on 


amount of 


a certain industrial and eCCOnNOMLG work which 


has relieved the situation. In all the European countries 
] 


ut war the return of peace will not mean a return. to 


the conditions of the time before the war, but upbuilding 
The 


is estimated to be as follows: 


on a new 


MISTS, 


total destruction of private and 
rrurbyl te property 


Western theater 
Eastern theater of war 


ot war 


$3,735,000, 000 
2, 250,000,000 


rotal 
What 


take to replace immediately 


$5, 985,000,000 


proportion of this property Kurope will under- 


with permanent structures 


and equipment depends upon too many undetermined 


factors to forecast. The financial condition of the war- 
ring powers when peace comes, the ability and willingness 
of the rest of the world to extend credit, the labor supply, 
the inter-relation of tariffs and the control of shipping 

all are vet unknown factors. Some industrial authorities 
that 


will 


anticipat wherever a temporary structure such 


as abridge serve, it will be utilized, permanent 


replacement heing deferred to a more prosperous day. 
Machinery replacements, on the other hand, will probably 
he effected the immediate attainment of maximum 
efficiency. Similarly, the share of the United States in 


will All 


the nations allected are protectionist mn policy and may 


for 


reconstruction be determined by these factors. 


lhe expectec’ to foster domestic production in the interest 


of national credit. 
Awerica’s Parr 
The United States can assist in two wavs in the 
reconstruction of the territories affected: (1) By giving 
financial accommodation: (2) by selling American com- 


modities. In both cases it will be necessary to distinguish 
hetween the accommodation rendered immediately after 
the hostilities, 
poses, and the permanent accommodation given in future 


cessation of needed for rebuilding pur 


times in the ordinary course of business. 


The new commercial relation that may spring from 
the war in Europe must be considered from the stand- 
point of (1) temporary trade, (2) permanent trade. 

In Belgium and the French territory the destruction 


of private dwellings is large, especially in the rural 


districts where fighting has taken place. Inspection of 
2 number of 
that 
fire much is left that can be used in rebuilding. Founda 
In Belgium 


photographs of destroved villages shows, 


however, even in villages which have been under 


tions, in many cases. have remained intact. 
and France houses in the villages are built on different 
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principles than prevail in the United States. The 
buildings consist in most cases of a frame of wooden 
beams, the intermittent spaces being filled in with a 
mixture of broken stones and clay bound with straw. 
The roofs are covered with firebrick shingles. Weather- 
proof paint is used. The more modern buildings are as 
u rule constructed on the same principle, using bricks 
for the filling of the spaces between the beams. Slate 
shingles are used frequently instead of firebrick shingles. 
In France older farm buildings were of heavy stone 
walls with so-called French windows opening sidewise. 

As a rule, the materials for houses were obtained from 
near-by sources. Quarries throughout northeastern 
France and Belgium supply a good stone for building 
foundations, and the slate quarries produce the shingles 
used. Brick making is a widely distributed local 
industry. 

The destruction of farm implements and machinery 
in northeastern France is said to be large. The same 
is the case in Belgium. 


Roaps, BripGes AND RAILWAYS 


The roads of northern France and Belgium are 
macadam roads, having tarred surfaces in a few cases. 
Roads were destroyed frequently by the retiring troops 
and have been seriously damaged by heavy gun fire 
and excessive use. In many cases the lower foundations 
may be found practically useless and require entire 
renewal. 

Upkeep of the roads is the duty of municipalities in 
Belgium and France, done usually on a community basis 
under authority of road inspectors. Road renewal and 
repair will form a heavy item in the annual budgets of 
the smaller villages. Road-building materials are mostly 
found in the local quarries. Modern asphalt highways 
are found only in the cities, most villages being satisfied 
with flag and cobblestones. 

Many bridges were destroyed. After the entrance of 
the German troops in Belgian territory the Belgians 
blew up a number of the most important road bridges, 
and several important railway bridges were destroyed for 
military reasons. In France the retreating French troops 
also blew up bridges, while those which were left were 
destroyed by the Germans during their retreat after 
the battle on the Marne. The destruction of bridges 
can be regarded as complete in every fighting zone. 
Their rebuilding will be a heavy item in reconstruction. 
The bridges destroyed were in most cases iron bridges 
built on the same principles as those in use in America. 

When the Germans entered Belgium and northeastern 
France, they found much railway material and many 
locomotives. Railroad tracks were partly destroyed. All 
has been repaired for the use of the army and the civil 
population. The great service to which the Belgian 
and French railroads were put for military purposes 
has made it necessary to keep that material efficient, 
but the copper and brass fittings of the locomotives have 
been removed to relieve the shortage of those materials 
in Germany. The actual loss of railroad material both 
in roads and in rolling stock most likely will be very 
large. 

Damage to industrial plants is heavy in cities that 
have been under bombardment. Generally, however, it 
seems to be much smaller than could be expected, con- 
sidering the danger to which the high structures and 


MACHINIST 





Vol. 46, No. 6 


buildings were often exposed. The greatest enemy of 
industrial property has not been military operation, but 
rather the enforced idleness of machinery and buildings. 
[In several cases mines have been flooded. Mining 
machinery and buildings suffered where fighting took 
place. The damage from the latter, however, is not 
very large. The furnaces of the big iron smelters were 
damaged by gun fire in several cases. 

The districts where fighting has been going on in 
Belgium and in northeastern France constitute one of 
the most important industrial parts of Europe. They 
contain large coal and iron mines. The steel works of 
Longwy, Micheville, Pont 4 Mousson, Senelle-Maubeuge, 
are among the most important of France. Homecourt, 
Saint Chamond, Assailly, Montlucon, all industrial 
centers, were in the fighting line. 

Of the smelting furnaces of Belgium 29 are lying in 
the Hennegau, 23 near Liege, 7 in the province of Luxem- 
burg. Belgium extinguished the fires of her furnaces at 
the end of July, 1914. 

The following industrial cities of northeastern France 
are suffering from the war: Arras (chemical industries), 
Bapaume (textile), Douai (glass and textile), Lille 
{cotton and linen industry, silk spinning and weaving, 
nail making, chain making, small iron-ware manufac- 
ture), Loos (textile), Maubeuge (furnaces and _ iron 
industry, quarries), Neuve Chapelle (spinning), Rathel 
(woolen weaving), Reims (woolen industry, champagne 
industry, machine and machine tools, tools, general 
textile), Senlis (rifle making and paper), Soissons 
(ceramic industry, iron smelting and foundries, can- 
ning). The industrial cities of Belgium which have 
suffered from the war are Aershot (laces), Alost (textile), 
Andenne (ceramics and coal mining), Antwerp (large in- 
dustrial and commercial center), Charleroi (coal mining, 
iron foundries, smelting), Diest (textile), Dinant (cotton 
goods, copper ware, iron hollow ware), Hasselt (textile), 
Huy (paper, machines, iron foundries, iron and coal 
mines), Liege (surrounded by coal mines and iron- 
smelting industries; copper foundries, machinery in- 
dustry, guns, ammunition, textiles; has a large arsenal 
making heavy armaments, rifles, etc.), Louvain (laces, 
paper, dyeing, dyes and colors), Namur (iron foundries, 
cutlery, textiles, machine building, wire works), Verviers 
(machines, textiles, copper ware, iron foundries, chemi- 
cals), Visé (tanning, quarries, knit goods), Ypres (dye- 
ing, tanning and leather industry). 


Raw MATERIALS 


The destruction of stocks of raw materials is very 
extensive. Not only have large stocks been destroyed 
to prevent their falling into the hands of the invading 
armies, but also the bombardment of cities has been 
responsible for great losses. 

Germany removed part of the machine equipment of 
certain Belgian and French manufactories to Germany 
during 1915 to obtain certain raw materials, like copper, 
or to furnish German plants with additional machinery. 
It is impossible to make even a general estimate of the 
value and number of machines taken away in this way 
from the two countries. It is assumed that the order 
applied especially to machines containing copper, nickel 
and other rare metals. This would mean, among others, 
electrical machinery and motors. 
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According to the New York Times of Mar. 6, 1915, 
the Federation of Belgian Sheet and Iron Manufacturers 
protested against the seizure of $3,000,000 worth of 
machinery in Belgium and its removal to Germany. 
Also raw materials were seized. The same paper reports 
under Sept. 15, 1915, a protest of the Belgian Govern- 
ment against Germany’s removing part of railway tracks 
in Belgium for use in Poland. 
EsTIMATE OF FINANCIAL VALUE oR Loss 

Several attempts have been made to estimate the 
financial loss caused by the war in Belgium and north- 
eastern France. These estimates were mostly made in 
the early part of the war. 


During February, 1915, the Central Committee for 
the Agricultural Restoration of Belgium and northeast- 


ern France in London estimated the total loss of agri- 
culture in Belgium at $280,000,000, of which $150,000,- 
000 was lost in crops and stock. The loss of France was 
estimated to be approximately the same. The French 
Government during March, 1915, estimated the approxi- 
mative destruction of farmhouse property with more than 
100,000 houses without, however, giving a value. 
An article in The Americas of July, 1916, 
“Henri Mason, of Brussels, estimates the total 
Belgium in buildings, equipment, stores and loss of trade 
with $1,060,288,000.” Billiard, in “La Belgique In- 
dustrielle et Commercial de Demain” of Dec. 15, 1914, 
states the loss of Belgium at $5,000,000,000. A German 
economist gives $1,026,567,000 as the probable loss of 
Belgium. Later, according to The Americas, the Belgian 
estimate rose to $1,200,000,000 loss for Belgium. The 
French authorities have given $2,500,000,000 as the prob- 
able loss of France, while German authorities have figured 
the value of destroyed buildings to be $130,000,000. 
The Americas estimates $2,825,000,000 as the probable 
industrial loss of Belgium and France in consequence of 
the war. Using these figures as a basis and allowing 
also for losses of agricultural, governmental and city 
property, a grand total of $3,735,000,000 is obtained. 


stated : 


loss of 


Belgium France Total 

See $200,000,000 $150,000,000 $350,000,000 
Industrial machinery er 800,000,000 550,000,000 1,350,000,000 
Agricultural buildings and dwell- 

BR: och een 100,000,000 100,000,000 200,000,000 
Agricultural implements, ma- 

chinery, ete...... ‘ ‘ 30,000,000 30,000,000 60,000,000 
Crops, livestock, etc. 125,000,000 175,000,000 300,900,000 
Industrial raw materials ‘and 

ready stocks. . 525,000,000 375,000,000 900,000,000 
Railroads....... 125,000,000 100,000,000 225,000,000 
Government property, bridges 

and roads......... 75,000,000 125,000,00 200,000,000 
Private and public, city property 

not included. . . 75,000,000 75,000,000 150,000,000 


$2,055,000,000 $1,680,000,000 $3,735,000,000 
The loss of machinery approximately may be dis- 
tributed among the different industrial groups as follows: 


France Belgium 

Mining....... $120,000,000 $180,000,000 
[ron and metal industry.................. 145,000,000 220,000,000 
0” ee er 42,000,000 10,000,000 
I Or 20,000,000 20,000,000 
Textile industry..... 141,000,000 190,000,000 
ies ok bh bond ahs 6 RRS 50,000,000 130,000,000 
Woodworking and furniture... . 23,000,000 35,000,000 
Paper making...... ,000,000 15,000,000 

$550,000.000 $800,000,000 


To start again the industries in the occupied territory 
it will be necessary to rebuild destroyed plants, to equip 


them with machinery and to supply raw materials. There 
has been a considerable lack of industrial labor in the 
French occupied territory since the occupation. The 


reservists in northeastern France have joined the colors, 
and the actual fighting has driven away a considerable 
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part of the population which either has retreated with the 
French army or has been removed by the Germans from 
the territory under military control. It is therefore not 
unlikely that the French industry in northeastern France 
after the war will have considerable difficulty to obtain 
sufficient labor. This will lengthen the time between the 
war’s end and the restoration of industrial activity. 
Industries cannot at return at full 
operation. Reopening of manufacturing plants will be 
gradual. Neither France nor Belgium wil] require at 
once all the raw materials, machinery and industrial 
buildings to be replaced. Conditions will be somewhat 
different in agricultural districts where production has 
heen continued. Fields must be worked immediately the 
owners return. Agricultural machinery, seeds and build- 
ing material will be in immediate demand. After the 
Balkan War it took approximately one year to rebuild 
destroyed villages. It will require longer in France and 


peace once to 


Belgium because of labor losses not replaceable from 
neighboring states. Fifty per cent. of the agricultural 
buildings should be finished during the first year. 


Agricultural machinery will have to be replaced at once. 
The type of the machinery first needed will depend upon 
the season of the year when the armies are mustered out. 
Plows of all descriptions should dominate in the first 
The immediate demand building material 
for cottages and farm buildings should reach a value of 
approximately $100,000,000, while $40,000,000 should 
buy the agricultural machinery for the two countries. 


orders. for 


REBUILDING THE INDUSTRIAL PLANTS 


The rebuilding of industrial plants will oceupy more 
time. A good many new industrial buildings in northern 
France and Belgium may consist of temporary structures. 
The total expense for these structures will most likely 


not be larger than one-third the total value of the 
former buildings; and $65,000,000 for Belgium and 


$50,000,000 for France should be sufficient to help the 


two countries over the first period after the war, as far 


as building material and cost of construction are con 
cerned. The same percentage possibly will apply to 


industrial machinery with the exception, however, that 
most likely the items for electrical machinery and con- 
struction will be heavier. Not only has electrical material 
suffered more in copper by 
Germany, but delicate electrical machinery deteriorates 
more rapidly than the less complicated machines of other 
industries. Cable lines may have to be relaid entirely. 
The greater use which will be made in both countries 
of electrical motive power for agricultural and industrial 
purposes will necessitate equipment even more extensive 
than formerly. The entire electrical equipment destroyed 
may have to be replaced at once after the war. The 
immediate the two countries during the first 
year after the war may be as follows: 


consequence of seizure of 


needs of 


Belgium France 

Agricultural buildings $50,000,000 $50,000,000 
Agricultural machinery 20,000,000 20,000,000 
Industrial buildings 65,000,000 50,000,000 
Mining machinery 60,000,000 40,000,000 
Iron-industry machinery 70,000,000 50,000,000 
Food-making machines 3,000,000 10,000,000 
Chemical machinery 6,000,000 6,000,000 
Textile machinery 65,000,000 50,000,000 
Electrical machinery and equipment 130,000,000 50,000,000 
Woodworking machines 20,000,000 18,000 000 
Paper-making machinery 5,000,000 3,000,000 

$494,000,000 $347,000,000 


railroads, to ordinary roads, 


property of which at 


The 


bridges and to other 


same applied to 
vovernment 
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least two-thirds will have to be placed in working order 
as soon as possible after the war would cost $175,000,000 
in Belgium and $300,000,000 in France. 

the 


time. 


According to German reports 50 per cent. of 


industries of Belgium are at work a part of the 


It is impossible to say how much these industries produce 
and whether their production can be used for the Belgium 
possible to utilize 


industry after the war. It may be 


at least 50 per cent. of the Belgium industry for the 
supply of the new machines and other articles needed. 
, Nevertheless, Belgium may be compelled to Import about 
worth of industrial ma 


$100,000,000 to $120,000, 000 


chinery, approximately six times as much as her highest 


import during one vear before the war. 


France is better able to take care of her ruined in- 
dustries and villages in the north than Belgium. A large 
percentage of French industry lies in present occupied 


territory. That in other parts has been greatly Ine reased 


since the beginning of the France has bought much 


war. 


machinery in this countrv during the last two vears and 


gradually replaced equipment in certain factories. Many 
of thes¢e machines finally will go to northern Franee. It 


is therefore likely that France will be able to replace 


three-quarters of the destroved machinery either by its 
own production or by using machines imported during 
about S60,000,- 


the war. This would mean an outlay of 


000 abroad. 
Tue Eastern THEATER OF WAR AND GERMANY 


Germany has not been invaded to such an extent as 


France and Belgium. Destruction following military 
operations took place only in a small part of Alsace 
Lorraine and in eastern Prussia. The destruction in 
Alsace Lorraine was small and will be repaired easily. 
Eastern Prussia suffered more heavily during the first 
months of the war when heavy fighting took place and 


much property was destroved by the first invading and 
army. The 


sufficient 


then retreating enemy industrial loss of 


Prussia is importance to affect 
the The 
agricultural population has been more seriously injured. 
others 


eastern not ol 


seriously productive capacity of Germany. 
Many villages have been destroved completely, 
inflicted 


} 
including 


damaged. Heavy damage was upon bridges, 


roads and governmental property. railroads 


Germany has repaired a great part of the damage. 


No material 
war is expected to 


the German imports after the 


this 


influenc e on 


result) from work Grermany, 


however, has suffered during the wat economically In a 


\lhied 


from. the 


the She and 


olf 


As Germany was dependent for many ol 


different wav from that of nations. 


her allies have been cut world’s market. 


her raw mate 
rials from foreign supplies, the result of the interruption 
complete exhaustion of 
that had to be 


foodstuffs. 


of her foreign trade is a nearl\ 
her stocks of all 


The same applies also to 


those raw materials 
imported, 
With 


opinion differs. 


machinery and industrial materials 


Much 


either by being overworked during a period of excessive 


rega rd to 


machinery has been destroyed 


economic pressure or by dismantling so as to extract 


essential raw materials. Copper has been taken from 


the locomotives and electrical machinery, which German\ 
industrial 


must replace in order to resume progress. 


Germany is an industrially Iighly developed country. 


She can makefnearly all machinery used in her industries. 


Therefore, she may be expected what 1s 


to buy only 
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necessary; but she will give machinery preference before 
any other industrial product, as by the possession of 
machinery she will be enabled to produce a greater pro- 
portion of the industrial goods formerly imported. The 
vearly bill paid by Germany for imported machinery was 
approximately $30,000,000, It is most likely that after 
the war it will have to be doubled. 


Russtan POLAND 


The loss of Polish industrial property will be large. 
Poland has several important industrial centers, of which 
only Warsaw and Lodz may be mentioned. The other 
Russian provinces under enemy occupation have cities 
of industrial and economic importance. The industriai 
loss in is estimated at more than 
50 per cent. of all available machinery. On the other 
hand, it is said that the loss*of industrial buildings is 
not so large, the Russians and Germans having been 
satisfied with a removal or destruction of the machinery. 

Estimating the total value of the machinery in use in 
Russian Poland and the occupied provinces before the 
war at $300,000,000, this would mean that approximately 
$150,000,000 worth would have to be replaced. A careful 
estimate of the loss of Poland and the occupied Russian 
provinces by the war on the lines of the estimates for 
Belgium gives the following result: 


some of these cities 


Private dwellings, agricultural buildings and machinery $300,000, 000 
Industrial buildings and machinery “ek 225,000,000 
Industrial raw materials and stocks 200,000,000 
Railroads, government and public property 150,000,000 
$875,000,000 

These figures are borne out by Russian estimates, 


which value the total and immediate requirements of 


Russia for rebuilding purposes at $600,000,000, 


Russia has been a very heavy buyer of industrial 
machinery of all kinds in the United States. Her total 
import of machinery seems, however, to be less than 


Most of the new machinery has gone into other 
parts of Russia; nothing can be spared for Poland. 
Russia herself manufactures little machinery; at 
all the more complicated machines are imported. There- 
fore, the bulk of the Polish machinery business will have 
to go abroad. The increase in the imports of machinery 
into Russia and Poland should therefore be heavy. 


usual. 


least 


CONCLUSIONS OF THE REPORT 


Codperation, replacing individual, endeavor may be 
the general industrial result of the war in Europe. To 
the the following 
policies have been proposed or discussed : 
the 
with governmental aid in 


shorten period of reconstruction 


buildings and factories 


and materials. 


1. Rebuilding destroved 
money 
2. Supply of necessary machinery and raw materials 


for industrv by governments. 


3. Allocation of labor through governmental employ- 
ment 
|. Monetary 


5. Distribution of seeds, animals and machinery to 


agencies. 


assistance to manufacturers and artisans. 


‘armers. 

6. Restriction of imports to necessity and control of 
shipping in conformity with such policy. 

In some cases governmental aid may be replaced by 
municipal assistance. 

To carry out this program, governments will have to 
make reconstruction loans. Parts of these loans will be 
placed abroad, where they can be used m payment for 
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supplies to be bought from the lending country. This 
will prevent further declines of the exchanges without 
necessitating in the future the transshipment of large 
gold payments. 

To secure best results for the money expended, buying 
of building and raw materials will be done on a national 
codperative basis. This will entail a continuancy of the 
practice of having foreign buying agencies as now in-+ 
troduced by the nations at war in the neutral markets. 
All imports of Germany will be done under governmental 
control. 

To rectify their foreign exchanges and to secure an 
income for their industries independent from the home 
market, European nations have announced their intention 
further to support the foreign trade of these industries 
by a program especially suited to that purpose. This 
program includes: 

1. The granting of special rebates in buying materials 
and for transportation. 


2. Codperative exporting by groups of manufacturers. 
3. Special financial assistance to exporters. 
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Simeon North’s Two Old Shops 
and Another 


By Joserpn W. Ror* 


An article in the American Machinist, page 109, Vol. 
11, showed the influence of the machine shops operated 
by Eli Whitney, in New Haven, and by Simeon North, 
at Berlin and Middletown. A picture of the old Whit- 
ney shop was given, but neither of the North shops was 
shown. A pilgrimage recently gave the writer an oppor- 
tunity to see and photograph all that remains of these. 

The older of the North shops is no longer standing. 
The property, located on Sprtice Brook, just north of 
Lamentation Mountain, a few miles southeast of Berlin, 
Conn., was purchased by Simeon North in 1795. It ad- 
joined his farm and comprised at that time an old saw- 
mill, millyard and dam. Here he first made scythes; 
leter, pistols. Sometime 1808, North built 
factory addition of two stories and a basement, the latter 
The site of the building is shown 


before a 


being used as a forge. 
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FIG. 1. 


In England a bank for the extension of foreign trade 
has been formed. Also, the Government has indicated its 
willingness to support the creation of new industrial 
enterprises by special financial grants. In France prepa- 
rations are made to make more general the use of motor 
power in medium and small industries by a_ better 
utilization of the hydro-electric power of the country. 
In Germany the introduction of an _ electrical-power 
monopoly has been discussed with the same object in view. 
Steps so far taken indicate the following tendencies in 
this direction : 

1. Exclusion of as much as possible of the profit of 
the foreign exporter. 

2. Elimination of the necessity of buying raw materials 
and partly manufactured articles abroad, especially from 
now enemy countries. 

3. Replacement, where possible, 
mechanical energy and a larger employment of machinery. 

By carrying out this program the European nations 
hope to counteract at least partly the destructive influence 
of the war on their labor resources and to lower their 
cost of manufacturing so far that they will remain com- 
petitive even under the unfavorable economic conditions 
created by the war. 
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SITE OF NORTH'S FIRST FACTORY, BERLIN, CONN. 


in Fig. 1. The original dam still furnishes the passage 
for a roadway. 

The factory was on the downstream side of the road 
in the foreground of the picture, and to the right of the 
present culvert. The only evidences of the shop, which 
once had so wide an influence, are a few fragments of 
the foundation, overgrown with underbrush. In 1857 a 
flood swept away the shop and most of the dam. A 
smaller dam has since been built on the upstream side 
The 
stream has been drawn upon above for the water-supply 
of the City of Meriden and has now shrunk to the pro- 
portion of a small brook. The motorist of today spins 
across the culvert with little that it was a 
power site for one of the most famous of American gun 


and shows through the opening under the roadway. 


realization 


shops. 

In 1813, with the growth of his business, Mr. North 
purchased 50 acres on the West River a mile and a half 
southwest of Middletown. Here he built a shop that is 
now owned by the Rockfall Woolen Co. This shop was 
one of the largest and best equipped in the country, rep- 
resented an investment of more than $100,000 and em- 
professor of machine design, Sheffield Scientific 
University. 


*Assistant 
School, 


Yale 
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ployed about 70 men. When the wise men of Middletown 
expostulated at its size, North told them that he was going 
“to furnish Uncle Sam with 


The main three-story build- 


to build a shop large enoug! 
guns for all time to come.” 











“PHGENIX” BUILDING, NORTH'S MIDDLETOWN 
“ACTORY 


FIG, 2. 





FIG. 3. RUIN OF OLD HARDWARE SHOP 


ing has been largely rebuilt, but the foundations and parts 
were 


of the front and end walls, of Flemishbond brick. 


retained and are still in use. The only one of the origina 
buildings standing unchanged is the two-story one shown 
in Fig. 2. It is across the street from the main building 


and is now used as a storehouse. This used to be known 


among the workmen as the “Phoenix” building, because 
Colonel North used to pay off his men there with money 
that he drew from the Phoenix Bank in Hartford, where 
he kept his payroll account. For Colonel 


North operated hoth factories, the Berlin shop heing run 


many 


years 
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by his son, Reuben North, until 1843, fourteen years be- 
fore the shop was swept away in the flood referred to, and 
the Middletown shop by Coloned North himself until 
the time of his death, which occurred in the year 1852. 





FIG. 4. WOODEN SCREWS AND GEARS 

















FIG. 5. FRAMES FOR TRIP HAMMERS 























FIG. 6 DRAWING OF TRIP HAMMER 


Another old shop, of less interest historically, but more 
picturesque as a ruin than either of the above, is located 
on the Saugatuck River, about eight miles north of West- 
port and Southport, Conn. Tt was used for the manu- 


facture of hardware, mainly axes and other edged tools 
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In Figs. 3 and 4 are shown parts of the ruins. The ma- 
chinery seems to have been mostly of wood, and Fig. 4 
shows some of the old screws and gears with mortised 
teeth. The frame in the background of Fig. 5 looks sus- 
piciously like a cider press; but its use is uncertain, and 
no one in the neighborhood seems to know anything defi- 
nite about it. 

A few rods farther down the stream was another build- 
Within its foundations are 
bearings carrying wooden 


ing located: at a second dam. 
two A-shaped with 
drums, having three cast-iron cams. 
are some timbers that appear to have been helves of trip 


frames 
In the foreground 


% 


Machining Operations 
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A portion of what may have been the base of 
the anvil is still evident, but the anvil itself has long 
A few months ago the writer ran across a 
drawing, shown in Fig. 6, in some old records of the 


hammers. 
since gone. 


Sheffield Scientific School, made sometime before the 
Civil War, which shows clearly a hammer similar to the 
remains of the ones shown in the ruins of the shop 
in Fig. 5. 

The old the 
tangled with vines, remind one of the last of Shakes 
men, “Mere oblivion,” literally 


“sans eyes, sans teeth, sans everything.” 


frame and buried in woods and 


gears, 


peare’s seven ages of 
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on a Iwelve-Cylinder 


Automobile Engine 


By Ropert 





SY NOPSIS—The arti le describes the jigs, fl y= 
tures and tools and the 
followed in machining the principal parts of a 


machine used methods 


modern twelve-cylinder automobile engine. The 
operations on the crank case, cylinder, connecting- 
rod and cylinder head are shown in detail. Cutter 


speeds and feeds and machining times are given. 
The bloc hk and dynamometer tests of the enqine 


are also described. 





The Weidely Motors Co., Ini... 
factures a twelve-cylinder automobile engine, a phantom 


illustration of which is shown in Fig. 1. 


Indianapolis, manu- 
The cvlinders 
are placed in a V-position and have removable heads. 


The cylinder bore is 2% in. with a stroke 5 in., giving 


MAWSON 


the case is used only as an oil reservoir and guard for the 
operating mechanism. 

Only one camshaft is used on the engine and it is 
placed above the crankshaft. The intake and exhaust 
valves are operated by means of push rods and overhead 
shaft. An interesting fea- 
which is of the three-bearing 


rocker arms from this one 
ture of the crankshaft, 
tvpe, is the oil holes that are drilled to the connecting- 
rod bearings. Oil is forced through by means of a pump, 
so that all the bearings and the crank and connecting- 
rod are positively lubricated. 

The first operation in machining the upper section o! 
the crank case is to mill the parting line. The casting 
is placed on the fixture that is shown in Fig. 2 resting 
on angular surfaces, which are designed to suit the 30- 
faces of the piece. —Holding-down bolts and strap 


are then tightened on the inside of the case, thi 





ry 








bolts being tapped into the fixture. A 24-in. 
diameter cutter fitted with 18 inserted blades is 
used for the milling operation. The cutter oper- 
ates at 250 r.p.m. with a feed of 0.064 in. per 
The machine is a Brown & Sharpe 
The angular surfaces on which the cyl- 


revolution. 
miller. 
inders are attached are then machined as shown 
in Fig. 3. The casting rests on the already ma- 
chined parting-line surface, is located against 
stops and is strapped as shown. The fixture is 
provided with an index pin A that fits in two 
places in the revolving member of the fixture. 
Two bolts B swing in slots and are tightened 
to assist in holding the moving member against 
any The cutter 
diameter, has six blades and runs at 250 r.p.m. 
with a feed of 0.064 in. per revolution. This 
operation is performed on a Becker vertical 


vibration. used is 12 in. in 








FIG. 1. 


The weight of the en- 
From the 
made 
Both 
the cylinders and the pistons are made of semisteel. 


5SOL5 


i displacement o cu.in. 
gine without ignition or carburetor is 750 Ib. 
illustration it that the 


in blocks of three, separate from the crank case. 


will he seen evlinders are 


The erank case is made of aluminum and is cast in two 
sections, all the bearing caps for the working parts be- 


The lower section of 


ing fastened to the uppel section. 


PHANTOM VIEW OF TWELVE-CYLINDER ENGINE 


miller. The crankshaft main-bearing bolt holes 
are then drilled on a radial drilling machine, the 
fixture shown in Fjg. 4 being employed. The casting rests 
on the angular surfaces in a cradle attached to the machine 
table. 
tightened inside the walls of the case by means of the 
knurled-head screws A, to locate the jig in position. The 
endwise position is determined by an adjustable screw 
stop Bh. 


eration is 10 min. on each case. 


The jig is provided with taper straps that are 


The time required to perform this drilling op- 
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The cylinder holding-down bolt holes are drilled as 


shown in Fig. 5. The jig rests on the 50-deg. angular 
surfaces and is located by means of adjustable screws on 
the side and end. Sixteen holes are then drilled, the 


operation being performed on a Fox 24-spindle drill- 





MACHINING PARTING-LINE SURFACE ON THE 
CRANK CASE 


FIG. 2. 
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It will 
be noticed that the jig is moved to two positions for 
the drilling of one side, as the holes are too near to- 
gether to enable all twelve spindles to be operated at 
the same time without interfering badly with each other. 


24 holes are machined in each case in 20 min. 








MACHINING ANGULAR SURFACES ON THE 
CRANK CASE 


FIG. 3. 











DRILLING HOLES FOR CRANKSHAFT BEARINGS 
IN THE CRANK CASE 


FIG. 4. 





FIG. 5. DRILLING CYLINDER HOLDING-DOWN 


BOLT HOLES 











FIG. 6. DRILLING VALVE-TAPPET GUIDE HOLES 


ing machine. The average time required for a crank 
The 
jig is provided with two large eye-bolts A so that it can 
be conveniently handled. 

The machining of the valve-tappet guide holes, as 
shown in Fig. 6, is performed on an Andrews drilling 
machine. The jig is located by pins that fit into holes 
machined in the previous operation. 
signed with eve-bolts for convenience in handling. 


case, which means drilling two surfaces, is 6 min. 


This jig is also de- 


The 





mediate gear, pumpshaft and camshaft. 
are guided in long bushings in the fixture. 


vided with two heads and two sets of bars. 
required to bore 


_4 


FIG. 7. BORING THE CRANK CASE 

The three bearing caps that have been machined pre- 
viously are now fastened to the crank case by means of 
bolts, and the casting is placed in the fixture shown 
in Fig. 7. Here it is bored for the crankshaft, inter- 
The boring bars 
The Amer- 
ican lathe on which this operation is performed is pro- 
The time 
a case complete is 1 hr. 15 min. 
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The finishing of the upper surface of the cylinder head at each end. A similar cutter operating with the same 
is performed on a Beaman & Smith machine, shown in feed and speed is used for this second milling. Th 
Fig. 8. The casting is held by a pipe placed through the production of this machine is 3% finished heads per 
cored hole. Eye-bolts are then slipped over each end of hour under the average conditions that here prevail. 
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FIG. 8 MILLING UPPER SIDE OF CYLINDER HEAD FIG. 9. MILLING LOWER SIDE OF CYLINDER HEAD 





























FIG. 10. DRILLING HOLES ON CYLINDER SIDE OF HEAD FIG. 11. MACHINING UPPER SIDE OF CYLINDER HEAD 











FIG. 12. MILLING VALVE ROCKER-ARM SHAFTS FIG. 13 MILLING LARGE END OF CONNECTING-ROD 
the projecting pipe, and as they are drawn back the cast- The holes on the cylinder side of the head are then 
ing is securely held. The milling cutter used is 16 in. drilled as shown in Fig. 10. The casting is placed on 
in diameter, is provided with 18 blades and runs at 17 — two steel strips and the jig placed over it. The jig is 





r.p.m. with a feed of 6.12 in. per revolution. The head — located by adjustable stops at the side and end.  Seven- 


is then placed on the other fixture of the same machine. teen holes are then drilled. the time required heing 12 


lled surface by means of straps min. A special Foote-Burt machine is used for machin- 





heing held against the mi 
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ing the valve-shaft and valve-tappet guide holes, as shown 
in Fig. 11. The casting is placed on locating pins that 
fit into holes machined in the preceding operation. The 
casting is pushed back against a locating stop and the 
holes drilled for the valve shafts, and the holes for the 
The tools 


The time 


valve-tappet guides bored and counterbored. 
are guided through bushings in the jig plate. 
required for the operation is 25 min. 

In Fig. 12 is shown the operation of milling the key- 


ways in the valve rocker-arm shafts. The shafts, eight 
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in the rod. The cutters used are 10 in. in diameter, the 
center one being provided with inserted blades. These 
cutters run at 25 r.p.m. with a feed of 0.03 in. per 
revolution. 

The smal! end of the connecting-rod is milled in the 
next operation. The rods, two in number, are placed on 
plugs A and held by means of a wedge (see Fig. 14). 
The small ends of the rods rest on the post B. The rods 
are held against the post by means of the clamp C, which 
is operated by the knurled pin screw D. The gang cut- 
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ae 


FIG. 14. MILLING SMALL END OF CONNECTING-ROD 
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FIG. 15. MACHINING CRANKSHAFT AND WRISTPIN HOLES 





FIG. 16. BROACHING THE CONNECTING-RODS 

in number, are placed in the fixture and slid back against 
a stop plate. The fixture is provided with slots at the 
forward end between each shaft. When 
one at each end of the fixture, are tightened, sufficient 
Right 


diameter by yy 


the screws A, 


pressure is provided to hold the shafts securely. 
slots are milled with cutters 3 in. in 
in. thick, running at 80 r.p.m. with a feed of 0.03 in. 
per revolution. 

The first operation when machining the connecting-rod 
is shown in Fig. 13. The forgings, the fixture being de- 
signed to hold two, are located at the large end against 
projections on the upper and lower sides. ‘The 
located and held at the other end by the screws A, which 
are made with a cone end to fit the die imprint, or spot, 


rod is 


FIG. 17. DRILLING BOLT HOLES IN CONNECTING-RODS 


ters are 6 in. in diameter and are correctly spaced to 
machine both sides of the small bosses. The cutters run 
at 40 r.p.m. with a feed of 0.03 in. per revolution. 

The crankshaft and wristpin holes are machined on 
the connecting-rod as shown in Fig. 15. The rod is lo- 
cated at the wristpin end by a cup bushing, and at the 
large end the piece is forced back against an adjust- 
able stop by the pin-headed screw A. The hole at the 
wristpin end is drilled and the large hole bored, the tools 
being guided through long bushings. The time required 
for this operation is 5 min. Both holes are then broached 
in the two-spindle Lapointe broaching machine shown in 
Fig. 16. The wristpin hole of one rod and the crank- 


shaft hole of another rod are broached in one opera- 

















AMERICAN 





February 8, 1917 





tion. The rods are located on pins A so that the cor- 
rect distance between the broached holes will be obtained. 
The broaches are supported at the outer end in long 
bearings B to overcome any tendency to spring. The 
production for this operation is 40 rods per hour, each 
rod having to be reversed so that both holes are broached. 

The bolt: holes in the rods are drilled in jigs, as 
shown in Fig. 17. The rods are located on plugs A 
and held in position by open washers and nuts. The 
correct location for the holes is obtained by the adjust- 
able screws B, the rods being forced against them by 
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FIG. 18. SAWING CONNECTING-RODS 
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The only operations performed on the cylinders at the 
factory at the present time are finish-boring and ream- 
ing. All other work is being done outside. The finish- 
boring and reaming operations are performed on Foote- 
Burt machines, as shown in Fig. 19. The cylinder is 
located on pins that fit into previously machined holes. 
The clamp A is tightened on the cylinder by means of 
a handle at the upper end of the arm B. The boring-tool 
reamer is at C. The fixture is provided with three stops 
D and is slid along until the lever £ comes in contact 
with one of these stops, when the cylinder will be in 










FIG. 19. REAMING THE CYLINDER 

















FIG. 20. LAPPING-IN THE ENGINES 


the pin-headed screws (, jg-in. holes are drilled 
and reamed in each rod, the production being 8 per hr. 
A Sipp drilling machine is used for this operation. 
To form the cap at the large end the rods are then 
18. 


Two 


or 


sawed apart in the special machine shown in Fig. 
Eight rods are located on the semi-circular plugs A and 
held firmly by means of straps at the upper ends. The 
saw B is mounted on a vertical shaft that runs in long 
upper and lower bearings. The fixture is kept revolving 
by means of a worm that meshes with the wormwheel 
C. By this means the sawing operation is a continuous 
one, the only work being that of placing the rods on and 
taking them off the fixture. As the cap is sawed from 
a rod a wire is placed through one of the bolt holes and 
the two parts are kept together for assembling the engine. 
The production for this operation is 15 per hr, 










BLOCK 


TEST 


FIG. 21. ENGINE ON 
correct alignment for the machining operation. The time 
required for either finish-boring or reaming a cylinder is 
12 min. 

After an engine has been assembled, the cylinders are 
lapped for 12 hr., the flywheel being driven by means of 
a belt from a horizontal shaft. A view in the depart- 
ment where this lapping is done is shown in Fig. 20. 
It will be seen that the valve mechanism of the engine 
is removed. Oil is placed in each cylinder and the 
lapping continued until a smooth surface is obtained 
on the pistons and cylinders. After each engine has come 
up to the inspectors demands on this running-in, the 
valve mechanism is mounted in position, the only part 
now left off being the cvylinder-head cover. 

The engine is then placed on the stand shown in Fig. 


21 and given a block test. Here necessary corrections 
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and adjustments are made until the engine is mechanic- 


ally satisfactory. Each engine is then tested for about 


5 hr. at various speeds to see if anv defect can be dis- 
covered either. in material or workmanship. (As a mat- 
ter of interest, some of these engines have been run 


as high as 3950 r.p.m. in this test, to prove their pos 


sibilities. ) 


After an engine has passed the block test, it is given 
a final dynamometer test, as shown in Fig. 22. Here 
the engine is in a condition similar to what it would 








FIG. 22. 


DYNAMOMETER TEST OF ENGINE 


be in when mounted in the chassis. It is tested for 


gasoline 


brake-horsepower at various speeds and also for 
consumption. If the engine comes up to the specified 


requirements, it is ready to be assembled in a car. 


= 
Cutting Internal Dovetails 
The two attachments shown are being successfully 


used on the Potter & Johnston automatic lathe for 


pro- 
ducing a recess and dovetail (for babbitting purposes ) 
in bushings and bearings having a hole from 3 to 5 in. in 
diameter. 

Previous to using these attachments, the bushing o1 
bearing is rough- and finish-bored and the end is faced 
with the cross-slide tools. The next indexing of the tur- 
ret brings the attachment for cutting the recess into po- 
sition. This attachment is operated by the advance move- 
ment of the turret as follows: As soon as the ring FP, Fig. 
1, reaches the bearing or bushing in which the recess is 
that 


holding the cutting tool is stopped, 


to be cut, the advance of part of the attachment 
The continued ad- 
vance of the turret and shank S gives a sidewise movement 
to the tool. 

When the turret has reached its extreme position, the 
cutting tool should have cut to the desired depth. In 
other words, the depth of the recess is governed either by 
the adjustment of the shank S in the turret or by adjust- 
ing the cutting tool itself. The locating of the recess from 
the face of the bearing or bushing is governed by the space 
blocks B. The return movement of the turret, helped by 
the two compression springs, will naturally start a side- 
wise movement of the tool holder in the opposite direction. 


withdrawing the cutting tool and returning the attach- 
ment to its neutral position for withdrawal. 
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To diminish the friction between the revolving work 
and the tool holder the ring & is equipped with a groove 
suitable for »,-in. balls, the ring being shaped so it will 


eliminate the danger of chips falling into the groove ; the 
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FIG. 1. ATTACHMENT FOR CUTTING THE RECESS 
construction of this feature is easily detected from the 


illustration. 

\fter cutting the recess, the turret is indexed to bring 
the attachment for cutting the dovetail into position. 
This attachment is also operated by the advance move- 
ment of the turret, although it is somewhat different in 
construction, as can be seen in Fig. 2. As in the case of 
the attachment, the the 
cutting tool, the slide in which it is held, and the main 
head of the attachment stop as soon as the ring F# reaches 
As the turret and bushing C' continue 


advance movement of 


recess 


the revolving work. 
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RIG ATTACHMENT FOR CUTTING THE DOVETAIL 


to advance, the cutting tool is pushed sidewise in the de- 
sired angular direction through the action of rod P and 
arm A. 

The full depth of the cut should be reached when the 
turret has come to its forward position, and may be 
regulated either by adjusting the bushing C or the two 
nuts NV. The location of the dovetail from the face of 
the bushing or bearing is governed by the split collar 1, 
this adjustment being secured by unscrewing collar screw 
/’ and turning the split collar to the right or left as 
desired. 

When the turret starts to return, the heavy spring 
l’ will keep the ring FR together with the main part of 
the attachment in contact with the work until the pin / 
has come to the end of the slot in bushing C,, and by that 
time the cutting tool has been withdrawn from the work 
The pin £ 
also serves to keep the main head from rotating in the 
This is also equipped with a ball-thrust 

C. H. Eaen, 
Chief Engineer, Philadelphia Engineering Co. 
Philadelphia, Penn. 


and the attachment is in neutral position. 


bushing (. 


pearing. 





























AMERICAN 





February 8, 1917 


Problems in Airplane Construction* 


Very comprehensive was the paper on airplane con- 
struction, combining the experience of Capt. V. E. Clark, 
chief aéronautic engineer, United States Army; Capt. T. 
F. Dodd, Signal Corps, U. S. A.; and O. E. Strahlmann, 
engineer of the chief signal officer for department. It 
covers a wide and some important 
problems in airplanes for military uses. Many of these 
same problems exist in airplanes for commercial or sport- 


scope brings out 


ing purposes. 

The paper discusses six types of machines. “Strategical- 
reconnoissance” machines should have a fuel capacity for 
a flight of at least 500 mi. without stop at an average 
speed of not less than 80 mi. per hr. This means a 
fuel load of between 700 and 800 Ib. and a military load 
of about 600 lb., so that with a 200-hp. motor the com- 
plete airplane fully loaded will weigh over 3500 Ib. 

The “tactical-reconnoissance” machine should have a 
fuel capacity for a continuous flight of at least 250 mi. 
at a speed of not less than 85 mi. per hr. The military 
load will be about the same as before; but the fuel will 
weigh only 225 lb., and a power plant of 125 hp. will 
be sufficient, so that the complete machine will weigh 
about 2400 Ib. 


Stow MACHINE FOR FIRE CONTROL 


The third type of machine is for field-artillery fire 
control. While this work can be performed by the type 
of machine just referred to, a slower machine will prob- 
ably be more satisfactory, as one of its primary require- 
ments is an extremely good field of vision. The motor 
can be of 125 hp. or less. 

“Long-range bombing” machines present a more diffi- 
cult problem, owing to the heavy load with which the 
machine must climb at the start. The fuel capacity 
should permit a nonstop flight of at least 400 mi. and 
starting with a load of bombs weighing 400 lb. The 
machine should be capable of defending itself from hostile 
aircraft, so as to operate independently of escort. It 
will require at least 250 hp., and 300 or even 350 wonld 
not be too great. With 300 hp. 900 Ib. of fuel will be 
needed. The total military load will be about the same, 
making the total weight between 5000 and 6000 Ib. 

The “pursuit” machine is to attack and drive away 
all hostile airplanes of any of the three types already 
mentioned, to prevent them from accomplishing their 
purpose. These machines, which differ from the types 
mentioned in that they are solely occupied with events 
in the air, are at present divided into one- and two-man 
machines. 

Fast Pursuit MAcHINE 

The one-man machine carries fuel for two hours at 
a full speed of about 130 mi. per hr. The pilot controls 
the machine and operates the machine gun or guns, 
usually aiming the gun by pointing his machine. The 
main features are rapid climbing, high speed and the 
greatest possible maneuvering or dodging ability. Low 
weight per horsepower is essential in the motor, even at 
the sacrifice of reliability to some extent. Between 90 
and 130 hp. is desired. At present, the great majority 
of motors in this type of machine are of the rotary air- 
cooled design. ‘The two-man machine carries fuel for 





of Automobile 


*Abstract of paper presented at Society 
Engineers’ meeting. 
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It requires 


three hours at full speed of 110 mi. per hr. 
a motor of from 110 to 160 hp.; but as it is necessarily 
larger and less easily handled in quick maneuvering, it is 
losing popularity in favor of the one-man type. 


‘ 


The airplane for “over-sea reconnoissance” is a long- 


range airplane, which must carry fuel for six hours at 
75 mi. per hr., or more. It must carry two men, a 


wireless transmitting set, and navigating instruments. 
The 300-hp. motor of the bomber is satisfactory for this, 
the greatest requirement being reliability and fuel effi- 
ciency. A similar short-range machine carries fuel for 
three or four hours at the same speed and has the same 
equipment. It is difficult to see, however, why a 200-hp. 
motor should be recommended when the only difference is 
the shorter period of flight. 
DETAILS OF CONSTRUCTION 

The paper then goes on to discuss the use and arrange- 
ment of two propellers, methods of reducing vibration, 
starting motors for engines, gasoline-supply systems, 
metal construction for airplanes, flexible piping, and 
muffler requirements. A good muffler that-will be of light 
weight and not cause appreciable back pressure is highly 
desirable, as in military service a hostile airplane is 
usually first discovered by the noise of its exhaust. 

Shock absorbers for landing gears, brakes’ to ‘reduce 
the run of the airplane after touching the ground; Janding 
gear that will fold into the body of the plane. -during 
flight and so reduce air resistance, gasoline-supply. gage, 
fire-safety device and altitude adjustment for catburetors 
are other points under discussion. 

A system of firing machine guns through the propeller, 
or more properly between the propeller blades, by operat- 
ing the gun directly from the camshaft of the motor, 
is also mentioned. With this mechanism the firing pin 
of the gun should strike the primer at the instant the 
rear edge of the blade passes the line of fire of the gun, 
two-bladed propellers being used for this work. 

Material for absorbing vibration for the support of 
radiators, a method of permitting the pilot to adjust 
the amount of cooling done by the radiator in order to 
compensate for changes in temperature of air or changes 
in speed through the air and variable canvas wings to 
allow for lower landing speeds are also discussed. Pro- 
pellers with variable pitch angles are suggested to secure 
increased mileage with the same fuel supply; ignition 
systems, fuel supply and cooling systems are all treated 
in considerable detail. 


IMPROVEMENTS IN DeEsIGn 

Among the questions of design considered are the use 
of shims under the caps of crankpin and crankshaft 
bearings. This is held to be extremely poor practice, for, 
although not pointed out in the paper, the flying corps 
do not have trained mechanics to overhaul motors. The 
various suggestions seem to be very practical, but many 
motor engineers will disagree with the contention that a 
good job can only be secured by having the caps fitted 
solid to the crank case without the use of shims for taking 
up wear, where mechanics are available. 

It is contended that many American crank cases are 
not sufficiently rigid in construction or built with proper 
care. This is attributed to some of the jigs for boring 
crankshaft and camshaft bearing seats not being as 
accurate as they should be. In some cases it has been 
found that pistons are not of uniform weight and are 
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not carefully Another cause ol 


lack of interchangeability of parts and careless workman 


ade. 


ship, claimed to have been the great fault of this country. 
The oiling system should be by pressure to all important 
hearings, preferably from a gear pump. Screens should 
protect the suction pump. For engines that have push-rod 


and rocker-arm. valve mechanism, means 


provided to reduce the friction on the 
rocker-arm bearing, especially if the valves are more than 


114 in. in diameter. 


IGNITION SYSTEMS 


All military pursuit 
type, should have two complete and independent ignition 
systems. Motors 140 hp. should have a 
booster system for starting on battery spark, if a starter 
It is believed that our magnetos would 


airplanes, except possibly — the 


larger than 


is not provided, 
have a much longer life if a more suitable shock-absorbing 
driving and the 


device was provided between thi vear 


magneto shaft. A magneto mounting should be so ma 
chined that the magneto shaft will be exactly In line with 
shaft, used to 


preserve this alignment. 


dowel should he 


No shims should be used here, 


and pins 


its driving 














REAR OF DIRECT-CONNECTED RADIAL DRILLING 
MACHINE 


FIG. 1. 


Considerable trouble has been experienced because of 


nonuniform and warped carbon brushes. 

such a way that oil, 
water and impurities They 
supported from the engine and not from the framework 


Carburetors should be located in 


cannot enter. should be 
of the airplane and should be independent of the intake 
manifold, if feasible. 

Gaskets for connection in the intake 
Manifolds 
copper or of welded steel are preferable to castings. 
hest, but should of 


manifold should 


built of brazed 


Stee] 


be as thin as practicable 
manifolds are considered course be 
heat-treated after welding. It 
study and care should be put into the design of manifolds, 
relating to the shape and finish of the interior of intake 


is also urged that more 


passages. It is believed in this connection that much 
greater efficiency can be obtained by attention to fluid 
flow. 


Radiators should preferably be placed at the leading 
edge of the upper wing, the header being shaped so as 
to form part of this leading edge. If it is 
to place the radiator between the engine and the propeller, 
the circular. The radiator should 


necessary 


radiator should be 


be provided with a sufficient number of points of support 
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trouble is the 


should be 
exhaust-valve 
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to prevent the deformation of the shell owing to shock 
on landing. 

taken tubes at 
water-circulating system. A ring 
flange end of the 


Care should be with the alignment of 


the connections in the 


reinforcement might be welded to a 
thin tubing and the base machined so as to make a good 
fit into the cylinder jacket. It is considered bad practice 
to expand thin tubing. 


Direct-Connecting a Belt-Driven 
Radial Drilling Machine 
By J. W. 


SWAREN 
A belt-drive radial drilling machine has recently been 
rebuilt in the shops of the Pelton,Water Wheel Co. in a 
manner increasing its usefulness as well as its capacity. 
\ gear box, housing a gear combination permitting five 
-peed changes, is mounted opposite the radial arm (see 


Fig. 1). A 


7 1,-hp. variable-speed motor, with its 


inion meshing on the geared countershaft, is mounted on 
the back of the gear box and frame. A band brake, sim!- 


lar to a crane brake, is set between the pinion and the 





i 











FRONT VIEW OF GEAR BOX OF RADIAL DRILLING 
MACHINE 


FIG. 2 


motor frame. This brake is solenoid operated. It is con- 
nected to the controller, which is mounted on the front of 
the gear box, in a place convenient to the operator. 

The gear combinations are operated by a lever working 
n slots cut in the front wall of the gear box (see Fig. 2). 
\ second lever controls the gear dowel pin, which must 
be released before the gears can be changed. The electric 
which combine with the 
Current for the 


motor is carried in a cable armored with flexible conduit. 


controller has 12 speed points, 


five speed combinations of the gear box. 


~ 


Imports of the United States 
from Liege 


The articles invoiced at the American consulate at 
Liege, Belgium, for the United States decreased in value 
from $685,029 for 1915 to $221,350 for 1916. The prin- 
cipal items entering into this trade were cream separators 
and parts, the shipments of which were valued at $114.- 
647 for 1916, against $199,046 for 1915, and 
goods amounting to $98,149, against $465,405 worth for 


1915. 


woolen 
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United States Munitions 


The Springfield Model 1903 Service Rifle 
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_ ~L ' , y used so as to insure their being held firmly and in proper 
afety-1.o¢ pindie anc unger | pro} 


position. The irregular outline of the thumb-piece makes 


it a bit troublesome but it is held easily in the various 





SYNOPSIS These are small details hut re quure 


The 


fixtures which have been designed with all the difficulties 



























































































































































several interesting operations. spindle is 
largely an automatic screw machine job, the nh view 
: is . a . z OPERATIONS ON SAFETY-LOCK SPINDLE 
plunger entirely SO. The th umb-mece is a drop Operation 
i e . i er; 0 
forging and is finished all over, mostly by milling 1 Automatic 
. ; . ; 7 . - Profiling 
operations ; some of the fixtures and gages are of Burring 
special interest, OPERATION 1. AUTOMATIC 
Transformation—Fig. 1101; sequence of operations, Fig 
1102 Machine Used—Gridley automatic, l-in. stock. Number 
One of the difficulties of these small parts is to hold of Operators per Machine——One, | Work-Holding Devices 
. . ‘ : . Draw-back chuck Tool-Holding Devices—Regular tool hold 
them while being machined. Spe ial-jawed {fixtures are er Cutting Tools—See Fig. 1102. Number of Cuts—Four 
: Cut Data—300 r.p.m.; 5,-in. feed. Coolant—Cutting oil, ‘%-in 
ve — o17 , , nr stream. Average Life of Tool Between Grindings—1,500 
Copyright, 1917, Hill Publishing Co pieces. Gages—Figz, 1108: A. lengths and one diameter: B. 
” diameters and shoulders Production—112 per hr. 
=$ we OPERATION 2. PROFILING 
Se K B -- >< 0?/73->< gf _~ >| ‘ Transformation—Fig. 1104. Machine Used—Pratt & Whit 
mG ase Hardén . ney No. 1 propeller, Fig. 1105; work at A, form at B; machinin; 
: rs x - I diagram, Fig. 1106 Number of Operators per Machine—One 
R c $$ . " Work-Holding Devices—Vise jaws Tool-Holding Devices 
~< « Y Taper shank Cutting Tools—End mill Numbe of Cuts 
> . $ _— One Cut Data—1,200 r.p.m.; hand feed. Coolant—Compound 
1 SYS x 4-in. stream Average Life of Tool Between Grindings—350 
} ween S 40% pleces. Gages—Fig. 1107, profile Production—125 per hr. 
| , wade. OPERATION 3. BURRING 
ai = “ va) Number of Operators—One Description of Operation 
Removing burrs thrown up by profile cutter Apparatus and 
STEEL Equipment Used—File and speed lathe Production—1,000 
FIG. 1100 per ht 
4, 
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OPERATIONS ON SAFETY-LOCK PLUNGER 
Uperation 
1 Automatic 
Burring 


OPERATION 1. AUTOMATIC 


Transformation—See tool layout, Fig. 1108-A. Machine 
Used—Hartford automatic, %-in. hole in spindle. Number of 
Operators per Machine—One. Work-Holding Devices—Draw- 


back chuck. 
Cuts—tThree. 
Cutting oil, 
Grindings— 
—60 per hr. 


Cutting Tools—Box tools and cutoff. Number of 
Cut Data—900 r.p.m.; %-in. feed. Coolant— 
%-in. stream. Average Life of Tools Between 
800 pieces. Gages—Ring and length Production 
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OPERATION 2 ranypeenny 


Safety Lock and Component Parts 


The safety lock controls the firing mechanism and 
locks the bolt either in a safe position or so it can be fired 
at will. It consists of a thumb-piece, spring, spindle and 
plunger for holding it in either position. It the 
cam A, Fig. 1110, locking groove B, the cocking-piece 


has 
clearance groove C and the plunger hole D. The spring 
and plunger are at right angles to the spindle and hold 
it in either “safe” or “ready” position, as may be desired. 
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The thumb-piece is riveted to the end of the spindle, 
Fig. 1100. Safety lock, plunger and spring are shown in 
Figs. 1108 and 1109. 

This riveting is done in a special fixture shown in Fig. 
1157, the end of the spindle being headed over into the 
recess cut in the outer end of the thumb-piece and shown 
in Fig. 1110. This recess is cut in a special fixture, Fig. 
1129, with a double angular cutter, Fig. 1130, instead of 
being punched or swaged as in the case of the cocking 
piece. 

Several rotating or oscillating fixtures are used for 
rounding corners and there is likewise a side counter- 
boring operation for clearing the bolt cocking piece on the 
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bolt. done in the fixture shown in 
1141. 

Leaf jigs are used for drilling and have several ad- 
vantages for work of this kind on small Leaf 
gayes are also used to gage test the cams and other im- 


This is easily 


pieces, 


portant corners of the thumb-piece. 


The stamping of both sides at once is also of interest. 
\ special holder carries one punch while the ram carries 


position on the 
“Ready” 


fhe other. By laying the thumb-piece 
lower punch and tripping the press, both names 
“Safe” are stamped at the one operation. 

nesting or interlocking of cutters is 
in nearly all milling operations on rifle 


and 
The 


quite extensively 


pract iced 





work. The milling-cutter illustrations, such as Fig. 1123 
show exactly how this done and give all dimensions 
[= ] 
pos 
Ge: Ws 
FIG. 1120,0P 2A FIG 112! 
lata Saitiindeaiamnatiias 
——— 
{ ; 
FIG.1125 | 





FIG. 126 


STEEL (Harden) 


FIG. 1127 
OPERATION 10 





necessary for making cutters. Where cutters are regular, 
with no special features, it is only necessary to mention 


them by diameter and width in the text. 


OPERATIONS ON SAFETY-LOCK THUMB-PIECE 


Operation 


y; Forging from bar 
B Annealing 
B-1 Pickling 
C Trimming 
1 Milling rear end 


Milling front edge 


front and rear corners 


D 
2 Drilling and reaming spindle hole 
2-A Countersinking hole for operations 3 and 4 
AA Removing burrs from spindle 
3 Milling top 
4 Milling bottom 
CC Removing burrs ieft by operation 4 
10 Counterboring front of hub 
7 Hand-milling for riveting spindls 
11 Drilling and reaming spring-spindle hole 
12 


Hand-milling 


EE Removing burrs left by operation 12 
14 Hand-milling circle over spring-spindle hole 
9 Jig-milling clearance for cocking piece (operations 9 


and FF grouped) 


FF Removing burrs left by operation 9 
15 Profiling slot 
3 Hand-milling rear cam 


16 = ©6Milling 


front cam (on drilling machine) 
6 Stamping “Ready” and “Safe” (operations 6, 5’ and GG 
grouped) 

8 Hand-milling rear end to finish 
GG Removing burrs from spring-spindle hole 

17 Countersinking spring-spindle hole 

18 Polishing sides, lower end and over circle 

19 Filing, general cornering, matching milling cuts front 


of joint 
2) Casehardening 
21 Assembling 
22 Polishing 
23 Etching 


with spindle, spring and spring spindle 
rear end 


rear end 








Fig. 
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FORGING 
1111. 


FROM 
Number of 


BAR 
Operators—One 


OPERATION A 


Transformation—Fig. 


Description of Operation—Shaping from bat Apparatus and 
Equipment Used—Billings & Spencer 400-lb. drop hammer. 
Production—250 per hr. 

OPERATION B. ANNEALING 


Description of Operation 


Number of Operators—One. 
powdered charcoal; heated 


Placed in iron pots packed with 
to 850 deg. C. (1,562 deg. F.); left overnight ,to cool Appa- 
ratus and Equipment Used—Brown & Sharpe, annealing fur- 
naces; oil burner and powdered charcoal. 


OPERATION B-1. PICKLING 


Number of Operators—One. Description of Operation 
Placed in wire baskets and then left in the pickling solution 
(1 part sulphuric acid and 9 parts water) for 10 or 12 min 
Apparatus and Equipment Used—Wire baskets, wooden pick- 


tanks and hand hoist. 


OPERATION C 


ling 


TRIMMING 


Machine Used—Perkins press, 2\%-in. stroke Number of 
Operators per Machine—One Punches and Punch Holders 
Square shank Dies and Die Holders—Held in shoe by set- 
screw Stripping Mechanism—Punched down through die 


Production—600 per hr. 
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OPERATION 3&4 


OPERATION 1. MILLING REAR END 

Transformation—Fig. 1112 Machine Used—Pratt & Whit 
ney No. 2 Lincoln miller, Fig. 1113 Number of Operators per 
Machine—One Work-Holding Devices—tIn formed vise jaws, 
Tool-Holding Devices—Standard arbor Cutting Tools—Spiral 
milling cutter Number of Cuts—One Cut Data—60 r.p.m 
%-in. feed. Coolant—Cutting oil, put on with brush. Average 
Life of Tool Between Grindings—5,000 pieces. Gages—None 
Production—125 per hr. 

OPERATION 5. MILLING FRONT EDGE 

Transformation—Fig. 1114 Machine Used—Pratt & Whit 
ney No. 2 Lincoln miller, Fig. 1115. Number of Operators per 
Machine—One. Work-Holding Devices—Special vise jaws, 
Tool-Holding Devices—Standard arbor Cutting Tools—Two 
spiral milling cutters, Fig. 1116 Number of Cuts—One 
Cut Data—60 r.p.m.; %-in. feed Coolant—Cutting oi!, put 
on with brush Average Life of Tool Between Grindings 
5,000 pieces. Gages—For thickness of round end, Pro 
duction—125 per hr 
OPERATION 2. DRILLING AND REAMING SPINDLE HOLE 


Machine Used—Run on anys 
machine Number of Operators 
Devices—Drill jig, Figs 


Fig. 1117 
drilling 


Transformation 
two-spindle upright 


per Machine—One Work-Holding 

1118 and 1119. Tool-Holding Devices—lIn drill chuck Cutting 

Tools—Drill and reamer. Number of Cuts—Two. Cut Data 

150 r.p.m.; hand feed. Coolant—Cutting oil, -in. stream 

Average Life of Tool Between Grindings—200 pieces. Gages 
Plug, 0.02 in. in diameter. Production—125 per hr 
OPERATION 2-A. COUNTERSINKING HOLE FOR OPER- 


ATIONS 3 AND 4 
Transformation—Fig. 1120. Machine 
Number of Operators per Machine—One 
vices—In hand Tool-Holding Devices 
Countersink. Cut Data—600 r.p.m.; hand feed. Coolant 
Cutting oil, put on with brush Average Life of Tool Be 
tween Grindings—1,500 pieces Gages—None Production 
(@rouped with operation 2 


Used Bench lathe 
Work-Holding De 
Drill chuck Cutting 


OPERATION AA. REMOVING BURRS FROM SPINDLE 
HOLE 
Number of Operators—One Description of Operation 


Apparatus and Equipment 
Grouped with operation 2 


Removing burrs from spindle hole 
Used—Hand reame1 Production 
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OPERATION 3. MILLING TOP OPERATION CC. REMOVING BURRS LEFT BY 
Transformation—Fig. 1121 Machine Used—Pratt & Whit- OPERATION 4 i 
ney No. 2 Lincoln miller, Fig. 1122. Number of Machines per Number of Operators—One. Description of Operation— j 
Operator—Two. Work-Holding Devices—On stud clamped Removing burrs thrown up by operation 4. Apparatus and 
with ee jaws. o~ gn ry ee ager. C ute Equipment Used—File. Production—Grouped with operation 4. { 
ting Tools—Gang of milling cutters, Fig. 2 Number o ™ . SOOT T AION ED aonmen tab . = 
Cuts—One, Cut Data—80 r.p.m.; %-in. feed. Coolant—Com- OPERATION 10. COUNTERBORING FRONT OF HUB - 
pound, \4-in. stream. Average Life of Tool Between Grind- Transformation—Fig. 1125 Machine Used—Ames three- 2 
ings—5,000 pieces. Gages—See Fig. 1124; thickness and loca- spindle 16-in. upright. Number of Operators per Machine— 
tion of side with center hole. Production—125 per hr. One. Work-Holding Devices—Drill jig, Fig. 1126. Tool- 
Holding Devices—Drill chuck. Cutting Tools—Counterbore, 
OPERATION 4. MILLING BOTTOM Fig. 1126. Number of Cuts—One. Cut Data—250 r.p.m.; hand 
. , . - . , ; : 4 feed. Coolant—Cutting oil, ,,-in. stream. Average Life of if 
: Transformation See Fig. 1121 Machine Used—Pratt & Tool Between Grinding —3,500 pieces. Gages—Fig. 1127; thick- 
be wn! No. ae Ma aoe ee per, (per. ness and diameter of counterbore. Production—300 per hr. 
ator—Two. ork-Holding evices—On stud clamped with “ <a ‘ a. aime — os . ; 
vise jaws. Tool-Holding Devices—Standard arbor. Cutting OPERATION 7. HAND-MILLING FOR RIVETING SPINDLE 
Tools—Milling cutters, see Fig. 1123. Number of Cuts—One. Transformation—Fig. 1128. Machine Used—Garvin No. 3 1 
Cut Data—30 r.p.m.; %-in. feed. Coolant—Compound, \-in hand miller, Fig. 1129. Number of Operators per Machine i 
stream. Average Life of Tool Between Grindings—5,000 pieces. One Work-Holding Devices—On stud in indexing fixture; 
Gages—Fig. 1124. Production—125 per hr. jaw A is operated by cam B; index at C; see Fig. 1129. Tool- 
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Holding Devices—Taper shank. Cutting Tools—Milling cutter 





Fig. 1130. Number of Cuts—Three. Cut Data—50 r.p.m.; 
hand feed. Coolant—Cutting oil, put on with brush. Average 


Life of Tool Between Grindings—5,000 pieces. Gages—None 


Production—325 per hr. 


OPERATION 11. DRILLING AND REAMING SPRING- 
SPINDLE HOLE 
LS gy ae geen ae 1131. Machine Used—Ames two- 
spindle 14-in. upright drilling machine. Number of Operators 
per Machine—One. Work-Holding Devices—Drill jig, Figs. 


1132 and 1132-A. Tool-Holding Devices—Drill chuck. Cutting 


Tvols—Bottoming reamer. Number of Cuts—Two. 
Data—600 r.p.m.; hand feed. Coolant—Cutting oil, ;-in 
stream. Average Life of Tool Between Grindings—250 pieces 
Gages—Diameter and depth. Production—75 per hr. 


OPERATION 12. HAND-MILLING FRONT AND REAR 





Cut 


CORNERS 

Transformation—Fig. 1133. Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Rotating fixture, Fig. 1134; work held at 
A by finger clamp B and screw C; rotated by handle D. Tool- 
Holding Devices—Taper shank. Cutting Tools—Fig. 1135 
Number of Cuts—One. Cut Data—450 r.p.m.; hand feed. 
Coolant—Cutting oil, put on with brush. Average Life of 
Tool Between Grindings—1,500 pieces. Gages—Form. Pro- 


duction—350 per hr. 
OPERATION EE. REMOVING BURRS LEFT-BY 
OPERATION 12 
Number of Operators—One. Description 
Removing burrs thrown up by operation 12. 
 —_—_— Used—File. Production—Grouped 
12. 





























of Operation— 
Apparatus and 
with operation 
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PROFILING 


SLOT 


OPERATION 15. 


Transformation—Fig. 1142. Machine Used—Pratt & Whit- 
ney No. 1 profiler, Fig. 1143. Work-Holding Devices—Stud 
ards: finger clamps. Tool-Holding Devices—Taper shank. 
Cutting Tools—Milling cutter, Fig. 1144. Number of Cuts- 
Two. Cut Data—1,200 r.p.m.; hand feed. Coolant—Compound, 
two \4-in. streams. Average Life of Tool Between Grindings 





—200 pieces. Gages—Width and depth of groove. Production 
—75 per hr. 
OPERATION 13. HAND-MILLING REAR CAM 


1145. 
erators 


Machine Used—W.hitney hand 
per Machine—One. Work- 
Fig 1146. Tool- 


Transformation—Fig. 
miller. Number of Op 
Holding Devices—On stud by screw clamp, 
Holding Devices—Taper shank. Cutting Tools—Small mill- 
ing cutter. Number of Cuts—One. Cut Data—900 r.p.m.: 
hand feed. Coolant—Cutting oil, put on with brush. Average 
Life of Tool Between Grindings—3,500 pieces. Gages—See Fig. 








1150. Production—350 per hr. 
OPERATION 16. MILLING FRONT CAM (ON DRILLING 
MACHINE) 

Transformation—Fig. 1147. Machine Used—Ames 16-in 
single-spindle upright drilling machine, Fig. 1148. Number 
of Operators per Machine—One. Work-Holding Devices- 
Rotating jig. Tool-Holding Devices—Taper shank. Cutting 


Tools—Milling cutter, Fig. 1149. Number of Cuts—Three. Cut 
Data—1,800 r.p.m.; hand feed. Coolant—Cutting oil, put on 
with brush. Average Life of Tool Between Grindings—350 
pieces. Gages—Fig. 1150; A, gaging rear cam; B, gaging 
front cam. Production—75 per hr. 
OPERATION 6. STAMPING “READY” AND “SAFE” 
Machine Used—Snow-Brooks press, l-in. stroke, Fig. 1151 


Number of Operators per Machine—One. Punches and Punch 
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OPERATION 16 


HAND-MILLING CIRCLE OVER SPRING- 
SPINDLE HOLE 


OPERATION 14. 


Transformation—Fig. 1136. Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—On stud in rotating fixture, Fig. 1137. Tool- 


Holding Devices—Taper shank. Cutting Tools—Milling cutter, 





Fig. 1138. Number of Cuts—One. Cut Data—450 r.p.m.; hand 
feed. Coolant—Cutting oil, put on with brush. Average Life 
of Tool Between Grindings—1,500 pieces. Gages—Fig. 1139. 
Production—350 per hr. 
OPERATION 9. JIG-MILLING CLEARANCE FOR 
COCKING PIECE 

Transformation—Fig. 1140. Machine Used—Ames three- 
spindle 16-in. drill. Number of Operators per Machine 
One. Work-Holding Devices—Drill jig, Fig. 1141; pilot of 


counterbore fits a hardened bushing in the jig. Tool-Holding 
Devices—Drill chuck. Cutting Tools—Counterbore with pilot. 
Number of Cuts—One. Cut Data—650 r.p.m.; hand feed. Cool- 
ant—Cutting oil, 4;-in. stream. Average Life of Tool Between 
Grindings—3,500 pieces. Gages—None. Production—250 per hr. 


OPERATION FF. REMOVING BURRS LEFT BY 
OPERATION ‘: 


Number of Operators—One. Description of Operation— 
Removing burrs thrown up by operation 9. Apparatus and 
Equipment Used—File. Production—Grouped with operation 9. 


pad 





Holders—Square shank; stamps “Ready” and “Safe,” Fig. 1152 
Dies and Die Holders—Centered on pin. Average Life of 
Punches—Indefinite; been used three years already. Produc 
tion—400 per hr 


OPERATION 8 HAND-MILLING REAR END TO FINISH 
Transformation—Fig. 1153 Machine Used—Whitney hand 
miller. Number of Operators per Machine—One Work- 


Holding Devices—Vise jaws, Fig. 1154. Tool-Holding Devices 
Taper shank. Cutting Tools—Milling cutter, 1.25 in. in diam- 
eter, 0.5 in. wide. Number of Cuts—One. Cut Data—450 r.p.m. 
hand feed. Coolant—Cutting oil, put on with brush. Average 
Life of Tool Between Grindings—3,500 pieces. Gages— 
Length, Fig. 1155; work goes over a stud. Production—250 
per hr. 

OPERATION REMOVING BURRS FROM SPRING- 
SPINDLE HOLE 


Number of Operators—One. Description 
Removing burrs thrown up around spring 


GG. 


of Operation— 
hole. Apparatus 


and Equipment Used—Scraper. Production—Grouped with 
operation 8. 
OPERATION 17. COUNTERSINKING SPRING-SPINDLE 


HOLE 

Number of Operators—One. Description 
Removing sharp corners Apparatus and 
Speed lathe and countersink. Production 


of Operation 
Equipment Used 
425 per hr 
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OPERATION 18. POLISHING SIDES, LOWER END AND 


OVER CIRCLE 

Number of Operators—One Description of Operation— 
Polishing all outside surfaces Apparatus and Equipment 
Used—Polishing jack and wheel Production 50 per hr. 
OPERATION 19. FILING, GENERAL CORNERING, MATCH- 

ING MILLING CUTS FRONT OF JOINT 

Number of Operators—One Description of Operation— 
General filing and cornering Apparatus and Equipment 
Used—File. Production 12 per hr 

OPERATION 20. CASEHARDEN 

Number of Operators—One Description of Operation— 
Packed in % bone and \% leather; heated in oil furnace to 
750 deg. C. (1,382 deg “) for 2% hr.; quenched in water. 
Apparatus and Equipment Used—Rockwell furnaces. 
OPERATION 21. ASSEMBLING WITH SPINDLE, SPRING 


SPINDLE 

Number of Operators—One. 
spindle and spring 
press, Fig 1157 


AND SPRING 
Fig 1156 
Assembling 
Used Spec ial 


Transformation 
Description of Operation 
Apparatus and Equipment 
Production—50 per hr 

OPFRATION 22 END 
Operation— 
Pol- 


POLISHING REAR 
Number oc! Operators—One Description of 

Polishing rear end Apparatus and Equipment Used 

ishing jack and wheel Production—1,200 per hr 





FIG. 1156 
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FIG. 1157 
OPERATION 2! 
= - ann 
OPERATION 23. ETCHING REAR END 
Number of Operators——Onse Description of Operation— 
Same as cocking piece Production 700 per hr 


Does It Pay To Put One Over 
on the Boss? 
By A. H. WILuey 


hoss 4 


Does it to fool the 
lut there are some who try to, and occasionally do. 


Not every body doc Ss 
We 


all make mistakes, sometimes become careless and nearly 


pay 


spoil or do spoil some work, then try to cover it up with- 
out letting the boss get wise. Maybe it is a driving 
fit on a shaft or a key, and it has been made too small. 
Then it is roughed up with prick-punch marks all around 
and driven that way. 

| know of a near accident caused by a key working out 
an overhead traveling crane that was 


of a bie gear in 
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carrying a small casting about 10 ft. from the floor. 
Down came the casting. I thought of what might have 
happened if the crane had been traveling through the 
shop over the heads of some of the men. The key, when 
examined, showed that it had been roughed up by a care- 
less mechanic and driven in that way, evidently for the 
purpose of making it hold. 

Many a loose wristpin has caused engine troubles be- 
cause of improper shrink fit that the foreman did not 
know about. Poor work covered up so that you get by, 
lurts your employer's reputation when it is discovered 
If you slip up ona piece of work, 
tell your foreman about it. Do not be afraid of getting 
fired. Take a chance that he is fair and will help you. 


after leaving the shop. 


“gs 


raat 


Simple Method for Drilling Electric- 
Motor Frames 


The jigs here shown for drilling electric-motor frames 
are as simple and have as wide a range as almost any 
that could be devised, and at the same time they are 
comparatively inexpensive. They are used by the Reno- 
Kaetker Electric Co., Cincinnati, Ohio. This firm makes 
a wide range of electric motors of various types for all 
purposes | 

At A is shown a complete jig, consisting of two bush- 
Ing plates and crosspleces, clamped to a motor frame. 











SE 
DRILLING ELECTRIC-MOTOR FRAMES 


By using this type of jig, all the holes in a frame may be 
drilled before removing from the jig. At B and C are 
opposite sides of two jig plates. Their construction is 
plainly illustrated. Each jig plate is made male and 
female, so that not only may it be used for the frame 
holes, hut also for the corresponding side-bracket holes, 
which are bound to be true with those in the frame, since 
the same jig serves for both. Each jig plate is adapted for 
several sizes of work, the two shown being used for three 
sizes, as can be. seen from the stepped rings on them. 
Slip bushings of hardened steel are placed in the various 
holes in the jig plates to euide the drills. A completely 


drilled moter frame is shown at D. 
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Letters from Practical Men 
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Home-Made Adjustable Hollow 
Milling Tool 


Several months ago, when most contracting drop-forge 
shops were filling rush orders, the owner of a small drop- 
forge and machine shop took a large order to manu- 
facture the pieces shown in Fig. 1. As the total number 
of pieces required was somewhere around 100,000 and 
the only machine available in the shop at the time for 
finishing the boss A was a drilling machine, the proposi- 
tion to design and make the necessary tools for the job 
was put up to the tool maker. 

The forging of the pieces was done with a pair of 
upsetting dies in an Acme forging machine. After the 
scale was removed by tumbling, and the fin left in the 
forging operation was trimmed off, the pieces appeared 
as at B, Fig. 1. The boss A serves as a rivet, and there- 
fore the ;;-in. diameter and also the ;-in. length were 
not required to very close limits. 

The job could of course be machined with a commer- 
cial hollow mill, but it was thought that the price of high- 
speed steel and the large number of hollow mills re- 
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FIGS. 1 TO 3. ADJUSTABLE HOBLOW MILL AND WORK 


quired would make this method prohibitive. So there 
was nothing left but to devise a cheaper way out, and the 
following method was adopted : 

For holding the pieces while machining, a miller vise 
was utilized. The hardened jaws were removed and a 
special set of jaws made, with the spherical impression 
of the piece, Fig. 1, sunk a little less than half of its 
diameter into each half of the jaws, the boss A and a 
portion of the curved shoulder up to the dotted line C 
extending above the top of the In Fig. 2 is 
shown the miller vise equipped with special jaws, and 
the work in position for machining. At A is shown one 
of the jaws, which are made of machine steel, casehard- 
ened, to prevent undue wear. 


vise jaws, 
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In Fig. 3 is shown the adjustable hollow mill with 
which the pieces were machined. The body A is made of 
machine steel with a No. 2 Morse taper shank B to fit 
the tapered hole in the drilling-machine spindle. Two 
square holes were machined 50 deg. to the axis of the 
hollow mill to receive the 14-in. square high-speed-steel 
tool bits C, which were secured by ;;-in. setscrews D. 
The ;';-in. hole F serves to locate centrally the tool-set- 
ting plug F, which is made of tool steel, hardened and 
ground. The plug F is also shown in the proper posi- 
tion at G. 

The vise with the special jaws was clamped on the 
drilling-machine table and the impression trued up with 
the spindle, which was easily accomplished by clamping a 
trial piece in the vise and using an indicator (held in the 
drill chuck) on the boss A, Fig. 1. This trial piece was 
made by truing up one of the stock pieces in a Jathe chuck 
and finish-turning the rivet end, both as to diameter and 
length. This piece was then casehardened and kept for 
future reference. The drill chuck was removed, and the 
adjustable hollow mill was inserted in its place. The tool 
bits C, Mig. 3, were adjusted to cut the correct diameter 
by the plug F, as it is plainly shown at G, and the set 
screws D tightened down. Removing the plug F and 
bringing the drilling-machine spindle down till the cut 
ting edges of tools C touched the shoulder on the finished 
trial piece and then locking the stop on the spindle com 
pleted the setting up of the drilling machine for the 
job. 

This method worked well; and although the forge 
shop had a good week’s start on the boy who was run- 
ning the drilling machine, the boy soon caught up, and 
had to work on other jobs until enough stock accumu 
lated to make it worth while to start in on the drilling 
machine again. 

Once the drilling machine was set up, the operation was 
simplicity itself—gripping a forging in the vise and 
bringing down the spindle of the drilling machine till 
the stop interfered, then lifting the spindle so the hollow 
mill was clear at the vise to permit the removal of the 
finished piece. On an average the tool bits were changed 
about four times a day, and in order to keep the job 
going without interruption a few extra sets of tool bits 
were kept sharp, ready to be placed in. the hollow mill 
whenever a set began to show signs of wear. The chang 
ing of the tool bits required only a few moments and the 
operation was practically continuous. 

To make this kind of adjustable hollow mill work su 
cessfully, care should be taken to grind the various cut 
ting and clearance angles the same and also to have the 
cutting edges a little in advance of the center. This wil! 
Hueco F. Pusep. 


obviate cutting troubles. 

Dayton, Ohio. 

[It seems to us that the spindle of the drilling ma 
chine must be absolutely without shake and that thre 
blades set 120 deg. apart would be better than two. 
Editor. | 
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Machining a Large Sectional Cast- 
Steel Flywheel 


Machining this large sectional cast-steel water-wheel 
flywheel resulted in an interesting series of operations, 
two of which are shown in the accompanying illustrations. 

The first set of operations, not shown, consisted in 
drilling, on a pit-type radial drill, the holes for the bind- 
ing bolts in the split arms-and the machining on a floor 
mill of the contact faces on the split arms and the hub. 
The next operation was milling the flywheel faces, shown 
in Fig. 1. Two quarter-sections were bolted together and 
the assembled half was set vertically on a floor-mill table. 
Large angle braces provided sufficient stiffening. 

The following operation was boring and facing the 
hub. 


cally on a floor-mill table, being held rigid by numerous 


The entire flywheel was assembled and set verti- 














FIG. 1. MILLING THE RIM 


braces. The photograph of this operation is not good 
enough to reproduce. 

The next operation was machining the bucket chamfer 
on the rim. There was no tool available that was large 
enough to swing the flywheel. As a substitute, a 60-in. 
vertical boring mill was dismantled, leaving the turn- 
table clear. The flywheel hub was clamped to a spindl 
mounted on the turntable. A convenient post served for 
mounting a cantilever tool arm. As the boring mill has 
individual motor drive, no difficulty was experienced in 


driving the wheel. Special arms were bolted to the bor. 
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ing-mill faceplate to insure the necessary rigidity of the 
flywheel rim. 

The final operation, shown in Fig. 2, was drilling the 
bucket-pin holes. The flywheel and spindle were lifted 
bodily from the vertical mill and set on the floor plate of a 


radial drill. By rotating the flywheel on the spindle the 














HOLES 


FIG. 2. DRILLING THE BUCKET-PIN 


bucket-pin spottings were successively brought under the 
drill and finished by drilling and reaming. Jackscrews 
were used to maintain proper alignment of the flywheel 
faces. J. W. SwWAREN. 
Hayward, Calif. 
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Press Connecting-Rod Nuts 


It is often impossible for a toolsetter. especially a new 
way the check nut on the connec- 
Some punch- 


man, to know which 
tion must be turned in order to loosen it. 
press manufacturers make the connection check nut with 

left-hand thread, while others use a right-hand thread. 
This when it 
necessar\ that 


confusion is also evident becomes 
to turn the 
lowers the gate of the press. 

Where the connection nuts are round and have pinholes 
drilled in them so that they can be turned by a pin 


can by 


samc 


connection screw raises or 


instead of by a wrench, confusion lie avoided 
stamping a few arrows on the outside of the nuts be- 
fore hardening them, together with the word “loosen” 
for the check nut, and either the word “raise” or “lower” 
on the connection. 

A plate on the front of each press, with proper direc- 
‘tions for adjusting the connection nuts, would save much 
time and bother. CHARLES DOESCHER. 
Waterbury, Conn. 


& 


Surface Grinding on the Shaper 


Some time ago we had several large dies to be eround 
on both sides. The regular surface grinder was tied 
up, so we had to resort to some other means to get the 
work out on specified time. 

We put the electric center grinder in the tool post 
of the shaper and put a jack behind the shank of the 
erinder to prevent lifting on the back stroke. Then 
we carefully sereened all bearing surfaces with canvas, 
to prevent “oritting,” and set the feed to work on the 
front end of the stroke (instead of the back, which 
customary), thereby allowing the wheel to grind back 


is 


in the same path as that made on the forward stroke. 
This has proved to be a very efficient surface grinder, 
producing work of superior quality. 

Wis. & & 


Janesville. RAUGHT. 
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Lining Up Widely Separated Line 
and Counter Shafts 


On page 967, Vol. 45, G. B. Fairman describes how he 
lined a countershaft at a distance from the main line. | 
think a simpler way is as follows: 

First find line A with a plumb bob from the mainshaft, 
and then at the most convenient point mark off point 








D, on A; lay off at equal distances on 

| L each side of D (the distance not being 
"i Sar 7 essential except to be equal ), the points 
oS S| EE’; using these as centers, with any 
ie kind of tram describe ares @, taking a 
radius somewhat longer than FD, say 

from FE to F and &’ to F’; through the 
intersection of the arcs @ and point DJ, 

8 with a chalk line strike the line B, which 

| will give a right angle with the line A. 
| Then at a convenient point, as D’, lay off 
/771, and tram the ares J, 

JS striking the line C 

TN through D’ and the inter- 

} A section of 7. Then if the 








countershaft must go 


nearer the end wall than 








(’, tram from two points 
FLOOR LAYOUT FOR THE ] 


PARALLEL SHAFTS striking the ares A’, 


and tangent to these ares 
strike the line L, which will be the line of the countershaft. 
My reason for placing the line B through the middle 
of the floor is to have space to work in. 
Stoughton, Mass. DanteL W. Rogers. 


Shrinking Small Gears 


On page 31 H. J. Rueping contributes an article re- 
garding the shrinking of small gears, and states that 
Now it 
might be interesting to some of your readers to learn 


this method is applicable to small work only. 


that I have known articles as large as locomotive driv- 
ing-wheel tires to be reduced in size in this same wav. 
Middletown, Ohio. CHARLES W. SHARTLE. 


@ 
Writing for the “American Machinist”’ 


This is intended by 
practical men of the industry who have not as yet. con- 
tributed to the columns of the American Machinist. In 
print, 


way of encouragement to those 


addition to the pleasure of seeing one’s work in 
there is great educational value attached to writing. It 
broadens the mind and sharpens one’s powers of observa- 
tion. 

I derive much pleasure from this fascinating work, and 
the financial returns have been satisfactory. With money 
earned in this wav T have paid for a course in draftsman 
hip and other good things. and it is really like getting 
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something for nothing, owing to the pleasure the work 
gives. 

Again one’s work is frequently noticed by one’s em 
ployers, with its consequent advantages. Of course, all 
my articles are not accepted, but nevertheless 1 do not 
get discouraged. 

To me the reading of the American Machinist is like 
a weekly excursion to other shops. 

I heartily agree with F. P. Terry that one must read 
much to be successful and also that this is a most fascinat 
ing hobby. Grorce F. KUMNE. 
Kast Rutherford, N. J. 


& 


To Prevent Wheel Loading When 
Grinding Aluminum 


The discussion of this subject on pages 646 and 917, 
Vol. 45, is very interesting to me, as it brings to my mind 
methods similar to those described. These methods were 
introduced in our grinding department a few years ago. 
It will perhaps be of interest to describe briefly how it o« 
curred to me to use oil as a grinding kink when grinding 
aluminum. It is well known that certain mechanics and 
machinists in engineering establishments, especially those 
employed in the automobile industry, are frequently  re- 
quired to work in aluminum. Being employed in this 
industry, T have been called upon many times to perform 
Various jobs on this light metal, particularly in the oper 
ations of turning, milling, planing, tapping, drilling, ete. 
Invariably I have found it advantageous, in these opera 
tions, to use lubricants. In fact, in my opinion, not one 
of the operations mentioned should be attempted without 
AND BONDING PROCESSES OI 
ALUMINUM 


GRAIN, GRADE, ABRASIVES 
GRINDING WHEELS FOR CAST 


Bonding 


Abrasives Processes 
Used in the Used in the 
Grinding- Manufacture Manufacture Grain Grade 
Wheel of Grinding of Grinding of Grinding of Grinding 
Makers Wheels Wheels W heels Wheels 
Abrasive Mate- Carbide of Sili- Elastic 30 to 60 Medium soft 
rial Co con 
American Eme- Carbolite Elastic 36 to 69 Soft 
ryJW heel Works 
Carborundum Carborundum Elastic l6to 50 Medium soft to 


Co medium hard 
Norton Co Crystolon Elastic 24 to 46 Soft to medium 
Safety Emery Corex Vitrified 30 to 60 Medium soft to 

Wheel Co medium 


Sterling Grind- Corundum Vitrified 0 to 36 Medium to me 
ing Wheel Co dium hard 
Vitrified Wheel Carbolon Elastic 20 to 46 Medium 


Co 
using a lubricant such as kerosene, lard oil, soap water, 
or a mixture of kerosene and gasoline, or lard 


Even in the operation of filing alumi- 


“aquiline,” 
oil and gasoline. 
num I have oftentimes found it beneficial to keep the 
file lubricated with oil. However, it was the fact I had 
obtained such good results in finishing aluminum cast 
ings in the various operations mentioned that caused me 
the metal. 

I agree most heartily with F. B. statement 
that “any old wheel picked up at random will not sue- 


to use oil when grinding 
Jacobs’ 


cessfully grind aluminum,” because aluminum is a metal 
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with characteristics vastly different from other metals. 
Its extreme lightness, its low tensile strength and its 
low resistance to abrasion are very marked. Hence the 
importance of employing special grinding methods on 
aluminum, to obtain increased production of accurate 
work. 

Regarding the selection of wheels of suitable grain and 
grade for various forms of grinding, such as internal, sur- 
face and plain cylindrical work on cast aluminum, the 
information given in the table may be of interest. 

In conclusion, I believe that there is no standard sys- 
tem of grading grinding wheels. Kk. ANDREWS. 
Manchester, England. 

& 


Cutting a Perfect Gear with a 
Broken Cutter 


I would like to add to FE. A. Clark’s article on cut- 
ting perfect gears with a broken cutter, on page 68, that I 
have never had any success in cutting gears with a 
broken-toothed cutter on a Fellows gear shaper. 

It seems to be that Mr. Clark is cutting gears with 
only one cut. I cut 96-tooth 24-26 pitch cast-steel 
gears with two cuts—a roughing and a finishing cut— 
in order to get a gear within 0.004 and 0.006 in. of con- 
centricity. The other day I tried to cut gears with a 
broken-toothed cutter, but found that another tooth of 
the cutter burned, as the finishing cut was too heavy. 

I would like to learn what is the best lubricant for cut- 
ting cast-steel gears and small tool-steel gears on the 
Fellows gear shaper. 

How can gears be repaired with one burned tooth 
without taking a chance of burning another? 

St. Louis, Mo. Emit DAtBer. 

& 


Is America Going To Lose a 


Good Market? 


Not quite a year ago the American Machinist con- 
tained a few articles concerning opportunities for Amer- 
ican machine tools in Holland. At the same time re- 
marks were made as to the local manufacture of machine 
tools and attention was mainly drawn to the tremendous 
increase of machine tool imports. The sudden leap of 
the imports was due to the war, but statistics make out 
that the imports had steadily and rapidly been increas- 
ing since 1900. This was due to the success of the manu- 
facture of Diesel, gas and combustion engines, lamps, the 
building of ships and marine engines, and the increasing 
production of sugar-mill machinery. The results 
tained are remarkable, because Holland does not boast 
But 


they are not more surprising than a statement that 


ob- 
any natural (steel or mining) resources to speak of. 


small maritime-agricultural nation intends to build “am- 
erican” engine lathes in line with the best types on the 
market and improved to suit local requirements. 

I do not think that Dutch manufacture of machine 


tools in itself ever will be a noticeable rival to the Amer- 
ican, but when a small nation, accustomed to quiet and 
thorough reflection, starts to think it is able to improve 
upon a product which they regard as by far the best on 
the market, it is time for the producer to take notice; 
#nd he might ponder if his tool really is the acme of 
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perfection. The English manufacturers of, for instance, 
cutlery for sheep shearing, weaving, dyeing and allied ma- 
chinery for a long time thought their output invincible 
Suggestions of customers for small improvements were 
laid aside, giving the German competitors a free hand 
in claiming a great part of their foreign and even col- 
onial markets. 

The above does not imply that Hollanders look down 
upon American machines, all of a sudden, because they 
are going to build machines on American principles. Ma- 
chine-tool building was inaugurated in Holland by the 
Army Department of Engineering, dividing up an order 
for 400 plain millers and some special machinery among 
Dutch manufacturers. The speedy results in all cases 
were highly satisfactory in every respect. A Rotterdam 
firm is engaged in the manufacture of a small lathe and 
of two engine lathes with an 18-in. swing over the bed 
and respectively 3 ft. 8 in. and 5 ft. 8 in. between cen- 
ters. The design reminds one from beginning to end 
of the American quick-change gear, screw-cutting en- 
gine lathe, but for the legs, which have been made box- 
shaped as on larger lathes. They are being made up in 
lots of fifty—all parts interchangeable, by means of a 
complete system of gages, jigs and fixtures. The great- 
est thought is given even to small details like weather- 
ing the beds after rough planing to take out internal 
stresses. Before taking apart for painting, the lathes 
are subjected to severe tests and inspected for accuracy 
with micrometer dial indicators. Each lathe is provided 
with a spare, square revolving tool holder to do different 
operations at the same time on a lot of similar pieces. 

Though Holland is a metric country through and 
through, it might be of interest to many readers of the 
American Machinist to know that the tables of screw cut- 
ting, etc., on these lathes are in the English system. 

Brooklyn, N. Y. JAN SPAANDER. 

® 


Another Simple Sine Bar 


On page 1032, Vol. 45, Fred Henke describes a simple 
method of making a sine bar. I know another method 
which I think is equally good. 

The bar is made of machine steel, and the center dis- 
tance for the studs is laid out with dividers and drilled 
and tapped for the locating button screws. Small bolts 
are put through these holes with washers under their nuts 
and heads somewhat larger in diameter than the holes to 
be bored for the stud shanks. The bar is now ready to 
he carbonized and hardened, after which the bolts and 
washers are removed, leaving soft metal around the holes. 
The bar may be ground to size all over, the buttons ac- 
curately located and the holes bored to receive the stud 
shanks. R. K. Rowe t. 
Bridgeport, Conn. 


The Use of Snap and Ring Gages 


On page 12, F. H. Bogart writes an interesting article 
on snap and ring gages. I do not propose to make any 
criticism of Mr. Bogart’s article, yet he has not pointed 
out all the advantages of ring gages. , 

In using them on work turned between centers the ring 
is slipped over the tail spindle and allowed to stay there 


during the process of turning. If the work is slightly 
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oval, which often happens (especially with a lathe that 
has a worn spindle), the ring gage will detect it at once. 
If the operator is not aware that his lathe is turning oval, 
he is not apt to discover it with a snap gage. In filing or 


polishing a bearing down to finished size, the operator 


slips his ring on and slides it along. If there is a slight 
swell in the work, he draws the ring back and files or 
By slipping the gage back and 
This 


polishes off the swell. 
forth a few times the high spots are made visible. 
could not be accomplished with a snap gage. 
As for measuring diameters between shoulders, ete., | 
will eventually be de 
J. A. Raven. 


believe a suitable split-ring gage 
vised for that purpose. 
Janesville, Wis. 
* 


How Would You Gate These Patterns? 


In reply to the query on page 557, Vol. 45, I would 
make two pouring gates as indicated in the illustration. 
It is difficult to tell whether one would be sufficient or 
not, as dimensions are not given: but if the hub and web 
are sufficiently heavy, as shown, one would be enough 
and the other one could be enlarged and used as a riser 
Gears up to 15 in. are gated this way satisfactorily, and 


in the case of heavy gears the runners are not cut on the 


Wis 
Kon i 


~ 





THE WAY TO MAKE THE GATE 


ieeth, but at the points below them; or if the gear has 
arms, they are used as runners, the gate being midway 
between them. 

In dropping iron any distance on large work, as recom- 
mended on these 4-in. gears, it is good practice to nail a 
piece of tin or sheet steel ly in. or even heavier right 
under the gate, to prevent the bottom of the mold from 
being cut. 

To make these teeth free from fins is an easy matter, 
because the parting line can be made at the top of the 
teeth, leaving only the boss of gears in the cope. A fine 
and the pattern drawn, so 
The iron should 


grade of sand should be used 
that no patching will have te 


be done. 


be poured hot, particularly if one gate is used. A good 
mixture for this grade of work is silicon, 2.25; man- 


ganese, 0.80; sulphur, 0.08; phosphorus, 0.60. 
Montreal, Quebec. C. R. Wurre. 
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The “Coincider’? Who Always 
Agrees with You 


The man described in J. P. Brophy’s article, on page 
88, and termed a 


ists in legions and predominates in certain quarters be- 


“coincider,” is not solitary ; he ex- 
cause he is the type of man wanted. 

He never does anything wrong, only doing what he is 
told to do. As Mr. Brophy says, “if he pretends to un- 
derstand and does not, then when mistakes are made he 
will esc ape the blame,” ete. 

This type of man is always ready to do anything that 
is required of him: he never kicks, and never contra- 
fact, he 
slippery as an eel. 

[ have said that men like this are wanted. 
not only wanted, but they are promoted to responsible 
any other 


n arguments 


dicts: in is nothing but a coward. and he is as 


They are 


positions. Some executives do not care for 


kind, because the other kind wastes time 


based on contradictions of the boss. 
“the brave 
chief, 


idea Is 


If Mr. Brophy is a man that appreciates 
warrior’ with the courage to contradict the big 


when he knows that the big chief’s statement or 


wrong, then Mr. Brophy is surrounded by honest men 


only and he must possess a powerful business organiza- 
tion. 

limit in playing his hypo- 
He is a good fellow, as Brophy says. 


Al- 


ways with a little smile, he does not say much; and the 


The coincider goes to the 
critical 
Yes, not only good fellow, but a ver\ good fellow. 


yaine. 


little he does say is chiefly in the form of a bouquet di- 
rected at the boss. If cornered, he calls his game playing 
politics. He well knows that in his game he does not do 
that which is right, but he also knows that he is working 
for his personal interests. 

As Brophy says, the coincider is of two kinds, the most 
dangerous being the “wise proposition and silent schem- 
er.” These men consider their interests above their em- 
ployer’s interests, and any smooth scheme to get there 
is good enough for them. FRANCIS J. G. REUTER. 
New Haven, Conn. 


[ wish I knew Mr. Brophy. I am sure we could be 


good friends. You see, he thinks just the way | do, and 


we always get on well with such people. | do detest 


the “coincider,” told about on page 88. That word “coin- 


cider” will stick. 


Some years ago, I was in charge of a branch of en- 


gineering work for one of the largest corporations in 


the world, in a line in which there were very few avail- 
reliable kind. 
portant and remunerative kind, and the time for prepara- 
tion short. lt vet together 


a group of men who were individually competent to take 


able data of a The work was of an im- 


Was very was necessary to 
a unit of the proposed whole, perfect the details of that 
unit and merge the units, via the chief draftsman and 
could not he 
the 


as always, were desired to be of simple details. 


efficient mechanism. — It 


made a simple mechanism, as a whole, 


mvself, into an 


but units, 


| have wished many times since that I could get that 
bunch together again. It have been old-fashioned 
luck or it may have been predestination or some such 
They 


may 


animal, but there was not a coincider among them. 
were bright men, every one of them, and they would stand 
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ap and fight for their ideas, They could not, any of 
them, have taken the entire job and have proposed all 
It remains to be 
They are 


the essentials of the successful whole. 
said that they are beyond my reach 
scattered in positions of responsibility and trust, wher- 
ever they work. I consider myself fortunate that I am 
about to get again the services of the one who was in 


now. 


charge of the bunch. 

Like Mr. Brophy, I am afraid of the coincider. He 
is a delusion and a snare, and he is as costly as the man 
who takes hold of a job that is too big for him and makes 
mistakes. No man in general charge of a work can over- 
see it and beforehand provide for the ultimate design 
of each detail. He needs and must have men who feel 
that they know, as well as the boss, how to make a piece. 
The manner in which they handle their belief in their 
own ability is the true index of either wisdom or conceit. 

Illustrative of this last was an incident in the engi- 
neering proposition before mentioned. A certain control 
group had been made to sketches of my own, conceived 
hurriedly and put through as the best construction known 
at the time. Just before its assembly into the whole, 
however, the chief draftsman, who was fully informed 
as to the desirability of losing no time, came to me 
with a simple sketch that made my ideas look foolish. 
Suppose he had been a coincider at that time? A very 
little study showed me that he had “made rings around 
me,” and my first order was to throw out my own con- 
struction and substitute his. 

The coincider is poison. Beware of him. Do not hire 
him. I would far rather have a man tell me to my face 
that my ideas were no good, and make my pride get 
to work, than to agree with me and allow a poor job 
to go through and fail. The coincider in such a case 
usually tells everyone who will give him a hearing that 
he told the boss about it, but the boss would not listen. 
[he man who is worth the most to the boss is the one 
who, when the boss will not listen, gives him a jar that 
makes him listen, using discretion, of course, in applying 
the jar. Ropert G. PILKINGTON. 
Chicago, Ill. 


me 


Soft Steadyrest Jaws 


Reading the article on universal steadyrest jaws in 
the American Machinist on page 32 put me in mind of a 
kink I used some months ago, which may be of value to 
some of the readers. 

Having a large number of cold-rolled steel shafts to be 
highly polished, squared up on the ends and a small hole 
drilled in one end, we used the ordinary steadyrest, with 
the result that some of the shafts were scored. I then 
made up three jaws of babbitt similar to the ones fur- 
nished with the steadyrest. After doing half a dozen 
shafts the jaws were worn to a good bearing and gave 
no more trouble, needing very little adjustment to keep 
them in proper order. Frep L. Harpanp. 

Winsted, Conn. 

we 


Measuring Odd-Toothed Gears 


On page 67 Robin Duff asks how to go about measur- 
ing the outside diameter of odd-toothed gears accurately 
and rapidly. 
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[ suggest that one tooth space of each gear be filled 


with soft solder, It is evident that, when grinding, a 
cylindrical surface will be given the solder to correspond 
with the gear. This will enable the operator to measure 
over it and the opposite gear tooth with a micrometer, 
to determine the correct outside diameter. This kink is 
often used when grinding odd-spaced reamers, drills, etc., 
and is applicable to the grinding of odd-toothed gears. 

Providence, R. I. Ropert R. ConNELL. 

[Solder is apt to fill the wheel.—Editor. ] 

R 


What Method Would You Use in 
Producing This Casting? 


I contributed an illustration, which appeared on page 
318, Vol. 45, and asked for suggestions for molding the 
piece shown. In the illustration herewith is given a 
method that is simple, inexpensive and practical for both 
the patternmaker and the molder. It is the way I should 
do this job. 

The pattern is placed in the drag flask with the parting 
face resting on the bottom board. Saddle cores (not 
core prints), made to fit over the circumference and 
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METHOD OF MAKING 


THE CASTING 


down to the center line of the bosses, are laid loosely 
on the pattern, as shown (one side only). Sand is filled 
in up to the line AB. The saddle cores are lifted, and the 
loose bosses are withdrawn from the mold. The saddle 
cores are placed back in the mold, filling in the sand is 
continued and the mold finished. The drag is then read\ 
to be rolled over and placed in the proper position to 
receive the cope. M. E. Dueean. 
Kenosha, Wis. 
x 


Employment Bureaus for Classifying 
Workmen 


The reasons set forth by Frank C. Hudson, on page 
167, are all pertinent, but there is still another reason— 
the lack of classification of the employers as well as of the 
employees. The grades of men suggested by C. W. John- 
son, on page 64, may fit his particular case admirably, 
but how differently this would appeal to some other shop 
superintendents. 

The grade A man in the average shop would probably 
not rank above C on fine watchwork or in optical work. 
On the other hand, the grade C men in Mr. Johnson’s 
shop would probably go up into the A class in many shops. 

Until we can classify employers and employees as well 
as employment, it is almost useless to attempt to classify 
employees in the manner outlined. I. B. Ricn. 
New York City. 
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The Duty of Americanization 


Some two hundred American engineers were enter- 
tained recently in ona of the magnificent homes of New 
York City. The purpose of the gathering was to discuss 
the topic “Tha Engineer in Americanization.” A num- 
ber of addresses were given, all in the spirit of emphasiz- 
ing the need of Americanizing the immigrant as soon as 
possible after he lands in this country, and pointing out 
the place that the engineer should fill in this nation-wide 
work. 

In spite of the interest shown the result of the meeting 
was inconclusive. There was a failure to organize the en- 
gineers and their forces behind this movement for helping 
the immigrants; there was a failure to present the ex- 
perience of those who have been doing this identical work 
for many years; there was a failure to emphasize the need 
of character building as a part of the plan. 

It is perhaps wise to have a clear idea of what is meant 
by Americanization of the immigrants, and what the min- 
imum requirements must be. As presented at the gather- 
ing referred to, Americanization was stated as “the realiz- 
ation of the ideals of America: Free education; repre- 
sentative government; freedom of contract; freedom of 
speech ; equality before the law; political freedom; equal 
opportunity ; abolition of class lines.” The‘minimum re- 
quirement for the Americanization of the immigrant was 
declared to be: “American citizenship and undivided 
allegiance; a common language; one American standard 
of living; one American industrial standard; a home- 
stake in America; reasonable stability of population; in- 
dustrial justice—the same standard for employer and em- 
ployed.” 

Going a step farther with the outline, it was stated 
that the agents of this industrial Americanization are the 
engineers of America, in whose hands are the human as 
well as the mechanical destinies of our industries. Engi- 
neers and shop executives will have no disposition to shirk 
their duties and responsibilities in regard to foreign 
workmen, but they will ask to know what has been done 
already along these lines, and what are the effective 
means of reaching their object. Two great agencies have 
worked toward the Americanization of the foreigner for 
many years; these are the public schools of the United 
States and the Young Men’s Christian Association. 

Everyone is more or less familiar with night schools and 
the work that they do in teaching English and elementary 
subjects to foreigners. Detroit has had an especially 
brilliant record in this respect. One reason for it has 
been the active codperation of the businessmen of the 
shops with the city. In that particular place the engi- 
neers and the shop executives have seen their way clear 
to aid in solving this problem and have actively helped. 

The spirit of the work done by the Young Men’s Chris- 
tian Association of this country and its results are not at 
all well known. Two general lines are being followed. 
One is the “Industrial Service Movement,” carried on 
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by the students in our engineering schools and universi- 
ties; the other is the industrial work done by state secre- 
taries in a few cases and through the regular associations 
in many cities. 

At the present time the three great industrial states 
of Pennsylvania, Massachusetts and New Jersey have each 
a paid state industrial secretary. Over forty city asso 
ciations have full-time industrial and immigration secre- 
taries. About 500 associations have at least one secre- 
tary who gives a large proportion of his time to this par- 
ticular work. 

At this season about 40,000 men are studying the Eng- 
lish language in association classes. Over 300,000 are 
being reached in lectures on government and American 
citizenship, including a study of our American insti- 
tutions, personal health, right living and the like. Last 
year in Chicago alone 139,000 foreigners attended 129 
different lectures in the public parks, held under the 
auspices of the Young Men’s Christian Association. As a 
grand total, over 1,000,000 men each year are attend- 
ing noon educational and religious shop meetings. 

The industrial work has been going on since 1902, and 
in the brief space of fourteen years has grown to the ex- 
tent indicated by the figures above. During the last ten 
years the association has been coéperating with manu- 
facturing firms all over the United States. This is par- 
ticularly true of the cotton-mill districts of the South, and 
the coal, copper and mining sections. 

A most important contribution is the Roberts system 
of teaching English, worked out in Young Men’s Chris- 
tian Association classes. 

Where the subject of Americanization of the immigrant 
is discussed, the experience of the men who have initiated 
and fostered this tremendous work in the Young Men’s 
Christian Association should be sought and heeded. 

The other side of the work, that known as the “In- 
dustrial Service Movement,” was inaugurated at Yale in 
1907. It has since spread so that today 250 colleges and 
engineering schools have enlisted 4500 men—mostlv cadet 
engineers—engaged in forty varieties of volunteer service 
The greater part of these 
They are reaching about 
Listen to the testimony 


among working men and boys. 
men are serving foreigners. 
100,000 men and boys each week. 
from two engineering graduates who did work of this 
kind while in college: 

Those two evenings a week unknowingly became a 


I had a chance to project Christian and American 


part of me 
tongue. I 


ideals among foreigners hungry for our native 
learned far more than I taught. It would be impossible to 
urge too strongly that college men get into this game. 


Among my most-prized possessions are three books given to 
me “As a token of appreciation from your thankful pupils!” 

We are planning a comprehensive system of teaching 
English and American citizenship for foreign employees and 
giving these and all our other men splendid opportunities for 
improving their education and recreation. We are really 
building character in our plants. The man can thank, not me— 
but the Industrial Service Movement. 


Again, whenever the topic of Americanizing the im- 
migrant is discussed, engineering graduates who have 
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done their bit in this industrial service movement should 
be given an opportunity to tell of their experiences. 
Before the war the Young Men’s Christian Association 
had fourteen secretaries in as many European ports of 


embarkation who gave immigrants cards of introduc- 
tion to use in this country. Secretaries are also main 


Work the 


steerage of steamers and on immigrant trains. 


tained at severai ports of entry. is done in 
To be sure, to teach the immigrants our language, our 
is a duty placed upon all who are 
As a group, 


ways and our ideas, 
native born or have become Americanized. 
engineers and shop executives appreciate the need of this 
work perhaps more keenly than any others. They are 
Without doubt they 
much in the past as individuals. It is not at all surpris 
ing that an effort is made to knit them together in some 
organization which shall have for its purpose the further- 


ready to do their part. have done 


ing of this great national work. 

But the engineer is a practical fellow and must see the 
means and the machinery that he is to use before he will 
put his shoulder behind the wheels of progress. Let us 
have a comprehensive plan and let us also draw from the 
experience of those who have given years of generous 
service to this very work. 

i 


The High Cost of Shells 


The great discrepancy between the bids of American 
makers and that of Hadfield’s, Ltd.. ot England, for 
the large naval shells causes much speculation. That a 
firm engaged in supplying its own country with muni 
tions for the greatest war of history can underbid us in 
delivery as well as price is neither pleasing nor encour- 
aging. 

While both mav be a trifle 
lower in England, these cannot the differ 
ence of $200 per shell in cost, although it will probably 
It is possible 


raw material and labor 


account for 


be used as an argument for higher tariffs. 
that the naval department of Hadfield’s is not 
busy, this branch of the service having used but a small 


very 
amount of shells. Or knowing its own country is well 
supplied, it may desire to get an initial order, even at 
small profit, with a view to future business. 

It will be that a similar situation 
occurred a few years ago when the American bidders cut 


recalled somewhat 
their prices on learning that this same company would 
submit a bid. But with Hadfield’s presumably busy with 
British work, the prices went up again this time, and the 
immense volume of business makes them independent, for 
the time at least. 

If Hadfield’s can supply shells that will pass the tests 
which the Bethlehem Co. says are too severe, it is high 
time that Bethlehem 
And if they have spent over half a million dollars without 
being able to make a shell which was acceptable, there is 


and others learned how to do it. 


something decidedly wrong with either the requirements 
or with their own engineering force. 

Whether the British government allows the shells to be 
supplied by Hadfield’s or not and entirely aside from the 
matter of profits, there is something radically wrong when 
there is a difference of 30 per cent., or $200 a shell, be- 
tween bids, especially where conditions are as nearly alike 
as in this case. 

No one wants those who supply articles for defense to 


lose money, but as national defense means more to them 
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than to individuals, owing to their having more to lose, 
they should be in a position to furnish ammunition as 
cheaply and as promptly as anyone else. If they cannot, 
there must be something radically wrong in methods or in 
organization. 

The main thing to do is to get shells and get them 
quickly. And any shop with a capacity for this work 
should be glad of an opportunity to show what it can do 


# 


What About American Airplane Motors? 


many reports about the 
airplane motors built in this country that it is diffi- 
cult to form an intelligent opinion in regard to them 
the that the 
send almost 


There conflicting 


are sO 


From some quarters comes information 


motors and airplanes we abroad are used 
entirely for instruction purposes, and rarely in actual 
service, on account of their defects and general unreli- 
ability. 


to believe, deny this and tell us that the machines and 


Other reports, which are much more pleasant 


motors are giving good service in every particular. Much 
as this would tickle our vanity, the truth probably lies 
somewhere between the two statements. 

un- 
long drawn out 
As a result there 
are few large builders in this country, and the state of 
plainly the effect of this lelayed 
Motor trouble was given as the cause for 
recent flight o1 
Philadelphia, a 


The development of airplanes and motors has 


fortunately been sadly retarded by the 


patent litigation of the past ten vears. 
the industry shows 
development. 
the large percentage of failures in the 
New York to 
comparatively easy trip in these days. 
It is up to us to find out exactly where the present 
motor develops trouble and remedy the defects. These 
include valves leaking after a few hours’ run; unequal 
magneto contacts becom- 


twelve machines from 


distribution of gas to cylinders; 
ing dirty and failing to deliver hot sparks with certainty’: 
and faulty mounting of magnetos. 

The buying various makes of 
motors, 
but their development 
pushed as rapidly as possible. It is safer to assume that 
are far from than to rest 
content with their development for, knowing they are 


Government is wisel\ 
for encouragement and to test out different ideas, 
should be 


and standardization 


the what they should be 
not perfect, we can improve them to the highest stand- 
ard. No country or race has a monopoly on brains or 
mechanical genius, but self-satisfaction is an opiate that 
we should studiously avoid. 

One feature of airplane maintenance in the army seems 
to be sadly in the attempt to care for 
motors and planes without highly skilled men. So far 
as we have been able to learn there are no regular air- 


The best 


mechanics to be found among the enlisted men are de- 


need of revision 


plane mechanics attached to the flying corps. 


tailed to care for and repair planes and motors, which 
seems to be a dangerous and costly economy. 

This is why Captain Clark, of the flying corps, con- 
demned the use of shims in airplane motor bearings. 
These bearings are taken up by men untrained in motor 
work and who sometimes get all the shims on one side 
of the shaft. This for a metal-to- 
metal bearing cap, but the conditions should be changed 
The airplane motor has plenty 


is sufficient reason 
from every point of view. 
of legitimate difficulties without adding those that ar 


unnecessary and expensive. 
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Foreign Trade Convention—An Attempt To 
Forecast the Future 





SYNOPSIS—Prospects for foreign trade after 
the war and the practical applications of principles 
already demonstrated as bringing success in export 
business were the two major topics considered at 
the largest foreign-trade convention ever held in 
the United States. Speakers declared for a mer- 
chant marine, the Webb Bill, adequate foreign 
banking facilities and investment in foreign loans. 





Over 1300 delegates were in attendance at the fourth 
National Trade Convention, held in Pittsburgh, Penn., 
Jan. 25 to 27. The spirit shown was one of inquiry. 
What will be the foreign-trade situation at the close of 
the war? What will Europe need? Can she pay for what 
she wants? How will South American markets be af- 
fected by the stopping of hostilities in Europe ? 

Questions of this kind were freely asked, and several 
papers and addresses attempted to give answers. The 
general opinion seemed to be that Europe must buy from 
us during the rehabilitation period, but to what extent 
or for how long no one can predict. 

The opening topic was “World Trade After the War.’ 
The first paper was a committee report prepared by the 
National Foreign-Trade Council. Excerpts from it re- 
lating to productive machinery are printed elsewhere in 
this issue. The figures presented are stupendous. 

The second address, by W. W. Nichols, chairman of 
the United States Industrial Commission to France, dealt 
with “Industriai Reconstruction in Europe.” With di- 
rect reference to conditions in France, Mr. Nichols said: 
“The business is there; our commission can tell you what 
that business is, and a reading of its report will suggest 
to your mind some elements you need to consider in ac- 


> 


cepting it.” 

And again: “France looks to us as a superior exploiter 
of labor-saving machinery to help her’to deal with what 
she expects to be the most difficult phase of her recon- 
struction—namely, to find adequate means to offset a 
great deficiency in her manual labor. She estimates that 
this deficiency will actually be 1,500,000 men, and to this 
must be added serious impairment of effective personal 
service by the loss of limb, sight or other sense. In fact, 
France is so impressed with the gravity of this situation 
that at the outset this constituted the principal reason 
given for our commission visit.” 

Mr. Nichols also emphasized that we must seek this 
foreign business in friendly codperation, not with a spirit 
.to exploit through destructive competition. 


SuGGESPED METHODS OF Co0OPERATION 


Many manufacturers have asked, “If the Webb Bill be- 
comes law, how can I coéperate in seeking foreign trade ?” 
A committee report answered this question by outlining 
five plans: 

1. By forming a manufacturers, 
closely identified, making kindred but generally noncom- 
peting products. 

2. By forming a group of manufacturers controlled by 
one company making kindred and noncompeting goods. 


group of large 





») 


3. By forming a large group of small manufacturers, 
each entirely independent, whose products are allied and 
which may be both competing and noncompeting. 

4. By forming a group of manufacturers making sim- 
ilar and generally competing products, who coéperate 
with one selling organization on a commission basis. 

5. By forming a group of producers of raw materials, 
who unite in one general selling agency for the dispo- 
sition of their export products. 

The report explains the plans in considerable detail. 
Anyone contemplating joining such an export organiza- 
tion will do well to study the suggestions made. 


PROBLEMS OF THE SMALLER MANUFACTURER 

A helpful topical discussion was devoted to the export 
problems of the smaller manufacturer. A series of 31 
questions had been prepared, and from two to eight 
answers were offered for each. These concerned ways to 
study a foreign market, select salesmen and agents, pre- 
pare catalogs, advertise and the like. These topics brought 
out more discussion than any others, apart from the 
major subject of world-wide conditions. 

Friday morning’s session was devoted to our “National 
Shipping Policy,” and the final session on Saturday was 
given over to reports from the various groups that had 
held topical discussions. Anyone interested in any phase 
of foreign trade will be repaid by procuring for his own 
reading copies of all the papers and discussions given. 


FINAL DECLARATION OF THE CONVENTION 

No resolutions were adopted by the convention. The 
final declaration drawn by a general committee follows: 

World conditions, because of the European War, offer 
to the United States both opportunities and responsibil- 
ities. These responsibilities must be recognized if the 
United States is to realize the opportunities. The share 
of the world’s commerce to which the United States as- 
pires is that to which its resources, productive capacity, 
enterprise and skill entitle it. No thoughtful, patriotic 
American citizen desires more, or will be content with 
less. 

Our trade must depend for its future development pri- 
marily upon the efficiency of our agricultural and in- 
dustrial production, upon the enterprise of American 
manufacturers, merchants and bankers and upon the 
training of youth in our schools, colleges and universities. 
The wider distribution of the benefits of foreign trade 
is dependent upon the participation of a steadily increas- 
ing number of industries and enterprises of moderate 
size. Governmental agencies, the Department of State, 
with the diplomatic and consular services, the Department 
of Commerce, the Federal Reserve Board and the Federal 
Trade Commission can assist American enterprise by the 
negotiation of advantageous commercial treaties, by col- 
lecting and disseminating information regarding foreign 
markets and suggesting improved financing, selling and 
purchasing methods. These governmental agencies have 
already rendered and can render still greater assistance 
to merchants or manufacturers desirous of extending their 
foreign trade, but in the last analysis success is to be at- 
tained only by the courage, intelligence and efficiency of 
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the merchants, the manufacturers and the bankers them 
selves, the codrdination of their efforts and their ability 
to codperate with each other and with the Government 
departments created to serve them. 

To meet world competition, however, American busi- 
ness, using the term in its broadest implication, must be 
relieved of disadvantages imposed by legislation and pro- 
tected by governmental action from possible discrimina- 
tion in foreign markets. 


IMPORTANT QUESTIONS EMPTTASIZED 


The discussion in this convention has emphasized the 
vital importance, as the our 
foreign trade, of certain questions which are being, or 


hearing upon future of 
should be. considered : 

1. Doubt as to the application of the anti-trust laws to 
export commerce should be removed. Congress should 
promptly enact in principle the Webb bill, now pending 
in the Senate, with the hitherto 
mended by the Federal Trade Commission, to the end that 
American exporters generally, while marketing abroad 
the products of American agriculture and industry, may 
have the advantages of coéperative action in their efforts 


modifications recom- 


to meet foreign combinations. 

2. The chief duty of the United States Shipping 
Board should be to develop a sound national shipping 
policy, caleulated to attain the following objects: 

a. The increase of national income and of domestic 
prosperity by affording greater facilities for the sale 
abroad of products of the soil and industry of the United 
States, and for the importation of foreign materials and 
products necessary to American life and industry. 

b. The development, under the American flag, of trans- 
portation service with foreign countries and with the 
possessions of the United States. 

e. Aid to national defense and maintenance of foreign 
commerce, whether the United States be belligerent or 
neutral. 

To render our foreign commerce reasonably independ- 
ent of foreign carriers there will be required a merchant 
tonnage so great that it can only be sustained on the 
hasis of ability to compete for the world’s carrying trade 
with the vessels of other nations. Such disadvantages 
in cost of operation as are imposed by economic conditions 
should be offset by greater efficiency, but it is the duty of 
the Government to offset those imposed by legislation. 

3. While it is impossible to anticipate the future rela 
tions of the nations now at war, with one another and 
with neutrals, it is certain that antebellum conditions will 
be radically altered. Commercial treaties under which 
the world’s trade was conducted prior to August, 1914, 
have been ruptured by the war. The negotiation of new 
agreements between the both belligerent 
groups, between these groupings and neutrals, and the re- 


members of 


lations between the groups themselves, will necessitate a 
complete readjustment of the arrangements formerly in 
The United States will inevitably be obliged to 
negotiate new the 
hases fixed by other nations to govern their relations with 
The possible effects of European economic 


force, 


commercial treaties to conform. to 


each other. 
alliances and preferential or discriminatory tariffs that 
may be imposed thereunder upon American treaty re- 
lations and American trade should be given careful con- 
sideration by the Congress and by the proper departments 
of the Government, including the Tariff Commission. 
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The State Department has already created a Bureat 
which is studying these problems. This Bureau should 
be enlarged and enabled to secure the services of ex- 
perts. This work of the Department of State should bé 
coordinated with the activities of the Department of 
Commerce, and both these departments should coéper- 
ate closely with the Federal Reserve Board, the Federai 
Trade Commission, the Shipping Board and the Tariff 
Commission, when organized. The Department of State, 
through this Treaty Bureau, should consult with com- 
mercial organizations and business men individually in 
order that their needs may be taken into consideration. 

Whatever be its underlying principle the United States 
tariff system should possess adequate resources for the 
encouragement and protection of the foreign trade of the 
United States. To assure to the United States the con- 
tinuance of the favorable treatment which our commerce 
enjoyed before the war and to protect American exports 
against discrimination in foreign markets, Congress 
should adopt the principle of a flexible or bargaining 
tariff. 

In submitting the foregoing considerations to this con- 
vention your committee desires to express its appreciation 
of the spirit of coéperation which has already been evi- 
denced by the Departments of State and Commerce, and 
by the Federal Reserve Board and the Federal Trade 
Commission, readiness to assist business 
men throughout the country. We believe it to be the 
sense of this convention that the National Foreign Trade 
Council and the delegates here assembled individually 
will consider it a privilege and a duty to codperate with 
these governmental agencies in their efforts to encourage 
the development of American foreign trade. 

= 


Chandler & Farquhar: Co. Divides 
Its Business 


Because of the great growth of the small-tool and ma- 
chine-tool business of the Chandler & Farquhar Co.., 
Boston, Mass., the stockholders decided on Feb. 1 to di- 
vide the two departments of the firm and conduct each 
through a separate corporation. The same general man- 
agement will be retained. The machinists’ tool and 
supply department will hereafter be carried on under the 
original name of the Chandler & Farquhar Co. It will 
be located at the premises now devoted to handling 
small tools, 34 to 38 Federal St. 

To carry forward the machine-tool business a new cor- 
poration has been formed—the Lynd-Farquhar Co. It 
will be located at 419 to 425 Atlantic Ave., the same 
premises where the machine-tool business has previously 
been conducted. 

Charles S. Farquhar will retain his interest and offi- 
cial position in the machinists’ tool and supply end of 
the business, with Alexander Chandler as general man- 
ager. Mr. Farquhar will also take up the duties of the 
position of treasurer and financial manager of the Lynd- 
Farquhar Co. The the machine-tool 
business will continue under the direction of Robert J. 
Lynd, who becomes president of the new corporation. 

By this division of the two independent lines of busi- 
ness of the Chandler & Farquhar Co., thus permitting a 
concentration on each line by the corporation that will 
conduct it in the future, it is believed that better service 
will be given to the customers of the firm. 


and of their 


management of 
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Multiple-Spindle Drilling Machine 


This machine, known as Model 39, is made by the Na 
tional Automatic Tool Co., of Ind. In its 
main features it closely follows the lines of the com 
pany’s Models 40 and 41, and like them it also has the 
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Improved Locknut 


The locknut illustrated is one of the latest forms that 
have been placed on the market. The nut consists of two 
parts. The lower half is provided with a eylindrical- 


shaped projection the extreme end of which is machined 
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EIGHT-, TWELVE- OR SIXTEEN-SPINDLE DRILLING 


MACHINE 
Rail, 24 and 36 in.; the 24-in. bored for 8 or 12 spindles, 
and the 36-in. for 8, 12 or 16 spindles, as ordered; spindles 
bored for Nos. 1 or 2 Morse taper, they have 2-in. vertical 


adjustment and are also adjustable 3'in. in or out; independent 
changes of speed, 2 to 1 ratio; three feeds from box: six 
speeds, ranging from 330 to 2500 r.p.m.; feed per revolution, 
0.002 to 0.012; capacity, sixteeen ,,-in. holes or twelve %-in 
holes; size of table, 14x40 in.; floor space, 35x58 in.; maximum 
distance from table to bottom of spindles, 25 in.; weight, 4200 


lb. net 


independent spindle speeds, so important in a multiple- 
spindle machine where different sizes of drills are likely 
to be used. The sizes and specifications, however, of 
the Model 39 differ considerably from the other models 


mentioned. 














AN IMPROVED FORM OF LOCKNUT 


to the shape of a truncated cone. The whole projection 
is divided into six fingers by means of three cross-slots 
manner somewhat similar to that 


The under side of the upper half, or 


ina used in making 
castellated nuts. 
locking part, of the nut is machined to fit over these six 
fingers as shown. On screwing the nut down the fingers 
are squeezed inward, firmly locking the lower half of the 
nut to the bolt. The Drake Locknut is manufactured by 
the Western Screw and Locknut Co., San Francisco, Calif. 


@ 


Revolving Turret Table 


The mechanism shown has recently been placed on the 
market by the Milliken Machine Works, West Newton, 
Mass., and is known as the Universal Production Turret 
Table. The tool is designed for use on millers, shapers, 























UNIVERSAL PRODUCTION TURRET TABLE 


surface erinders, drilling machines, ete., and consists of a 
base designed to be bolted to the machine table and a top 
that revolves or The base is pro- 
vided with a tongue to fit into the T-slots of the machine 
table, and with a clamp screw and indicating pin for the 
turret The revolving, plate has three 
T-slots for securing 
the center for locating the work central. 


swivels on the base. 


action. top, or 


parts to be machined and a hole in 
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Hand Millers for Fine Work 


The hand miller shown in Figs. 1 and 2, which are 
front and rear views respectively, is manufactured by the 
Superior Machine and Engineering Co., Detroit, Mich. 
It is so made that very little of it extends beyond the 
base, so that batteries of the millers can be placed in a 


comparatively small space. It is designed to handle fine 
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table in place of the hand lever, when so ordered. Gradu- 
ated dials are provided for the elevating and crossfeed 
screws, An adjustable stop on the column is furnished to 
gage vertical head movement, and a swinging stop also 
may be used. 

In the back of the column is a two-speed gear box, and 
outside the column in a box are two transposing gears, 


doubling these speeds. The three side pulleys are also in- 


























AND 2 


37 


FIGS. 1 


Column ways, 6% in. wide by in 


1% in.: from edge of column to end of kneeways, 135% in.; 

length of crossways on knee, 12% in.; width of saddle, 8 in.; 

T-slot, % in. wide; 

in spindle, No. 10 Brown & Sharpe taper; vertical lever move 
lever, 6 in.; 

150 to 750 r.p.m.; tight and loose countershaft pullevs, 3 in 

26x34 in.; height over all, 48% in.; weight, about 750 Ib 


work, with speeds high enough for very small mills and 
also with sufficient power for the largest mills used on 
this class of machine, the range being from %4- to 5-in. 
mills. 

Both the head and knee slide are on the same column 
at right angles to the usual position. The guiding sur- 
faces are of the long narrow type; and adjustin 
provided to take up wear. 
made as to be easily locked without disturbing the gib ad 
The spindle head is counterbalanced and may 


gibs are 


a 
~ 


The sliding members are so 


justment. 
be operated by means of a hand lever, which is convenient 
in cutting Woodruff keyways and the like. The knee- 
elevating screw is of the stationary type, and the nut on 
the knee is ball bearing. The hand lever on the carriage 
may be set at any radial angle to suit the operator or po- 
sition of the work. A screw feed may be had for the 


FRONT AND REAR VIEWS OF NO. 1 
long; angle of front way, 60 deg.; width of flat on column, 2% in., with angle of 


length 
working surface of table, 44x22 in.; total surface, 7% x26 in.; 
overarm, 2% in. in diameter; distance from nose of spindle to end of overarm-bracket center, 6% in.; hole 


crossfeed of table, 6 in.; vertical adjustment of table under spindle, 12 in.; spindle speeds, eight regular from 


HAND MILLER 


of knee, 14 in.; width of crossways on knee, 6 in.; 


ment of spindle head, 4% in.; length of table feed, with hand 


face by 10 in. in diameter, to run 350 r.p.m.; base of machine, 

terchangeable, giving a still wider range of speeds. Other 
gear or pulley ratios are made as ordered. Small idler 
pulleys, carried on an adjustable bracket, provide means 
for keeping the spindle belt tight at all times. The speed 
gears run in an oil bath. A slotting attachment or vert- 
ical milling head may be applied in place of the regular 





head. 
& 


Hydraulic Wheel-Rim Shrinker 


The machine shown in Fig. 1 was made by the Metal- 
wood Manufacturing Co., Detroit, Mich., for shrinking 
automobile-wheel steel rims to exact size. The press is 
of hydro-mechanical construction, operating the dies by 
means of a hydraulic cylinder and piston through a series 


of toggle levers. A front view is given in Fig. 2. 
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The closure of the dies is regulated by means of a the amount of too! travel after the turret stops, thus 
handwheel screw and nut, as shown, the nut carrying a making it possible to work up close to a shoulder. The 
bolt that butts against the stop plate or main casting of — reverse is accomplished by means of a roller placed in a 
the frame. Variation in size is taken care of by bring- taper groove. The instant the holder starts to revers: 























FIG 1. HYDRAULIC WHEEL-RIM SHRINKER ROOT VIEW, SHOWING DIES 
ing this screw bolt farther forward, which decreases the the roller runs up the taper groove, grips the shank and 
movement of the ram; or by receding the bolt, the cyl- backs up the tool. Left-hand threads may be handled by 
inder ram is allowed a longer movement and more clos- removing the roller and placing it in a second tape 


ure of the dies. Any lost motion in the toggles is taken groove provided for the purpose. By placing rollers in 
up by springs. The toggles are adjusted for angularity 





by outside adjusting screws, as shown. All togele parts 
are of carbon steel, carefully machined. 

The press Is made entirely of steel, except the legs. 
There is a hydraulic pull-back, carried on a constant 
pressure from the accumulator line. The ram spider, to 
which the toggles are connected, has babbitted bearings 
sliding on heavy bars. The ram is of hard semisteel, 
finished and polished, and is so designed that the pack- 
ing may be renewed with little trouble. The U-type 
chrome-leather packing is used in both the main and pull- 
back cylinders. 

















The machine Is designed to operate under from 1000 RELEASING TAP AND DIE HOLDER 
to 2000 Ib. per sq.in. hydraulic pressure. At 1000 Ib. 
about 675 tons’ pressure is exerted on the tires to be — both grooves a non-releasing holder is secured. The entir 
pressed. The dies are of carbon steel, fitted with tongue mechanism is inclosed to protect it from chips and dirt 
and groove, and are held in place by screws. The ma- The tool is being marketed by the Ideal Brass Co., of 


chine, under test, made from eight to nine strokes pei Indianapolis, Ind. 
minute. [t weighs about 26,000 Ib. = 


' " How Are Steel Beads Manufactured 
Releasing Tap and Die Holder An inguirer asks how the small, bright, steel bee 
for Turret Work used for decorative purposes are made. The beads 


ferred to are very hard and shiny, the hole through th 


The releasing tap and die holder illustrated herewith is Adiene 
being quite small. Any contributions on this subjc: 


one that has recently made its appearance on the market. 
In use the action of the tool is as follows: The tap or 
die is brought up to the work, being driven by two pins, 
and when the turret stops the tool continues its work Metric Conversion Tables -Frratum 
until it has moved forward far enough to release these 

lriving pins. The tool then spins with the work until On page 7035, Vol. 45, the equivalent of 15.2 mm. 
reversed. An adjusting screw is provided for changing should be 0.59842 in. instead of 0.40157 in., as published. 


will be welcome. 
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New Publications 








Modern Machine-Shop Practice—Six volumes; 
2324 pp.; profusely illustrated; each volume 
indexed; flexibly bound. Published by Am- 
erican Technical Society, Chicago, il 
Price, $17.80. 

This is the seventh edition of this set of 
books dealing with machine-shop practice. It 
is a series of treatises, each written by a spe- 
cialist or, in some cases, by two or more men 
in codperation. As an example of the printer's 
art the work is excellent. The illustrations are 
numerous, and many are of an unusual and 
interesting character 

To indicate the scope of this work, the con- 
tents of each volume is given Vol. 1-—Ma- 
chine-Shop Work (Hand and Power Tools); 
Machine-Shop Work (Gear Cutting, Turret Lathes 
and Screw Machines); Machine-Shop Work 
(Modern Manufactures) Vol. 2--Machine-Shop 
Management; Metallurgy; Welding; Die Making 
and Metal Stamping. Vol. 3—-Tool Making; Tool 
Design Vol. 4—-Foundry Work; Forging Vol 
5—Pattern Making; Mechanical Drawing Vol. 
6—Machine Drawing (General Principles); Ma- 
chine Drawing (Design of Duplex Pump); Ma 
chine Drawing (Design of Direct-Current Gener- 
ator) ; Automobile-Shop Work 
Elementary Cams—-By Franklin DeRonde Furman 

Ninety 5% x9-in. pages; 69 illustrations; in- 
dexed; cloth bound Published by John 
Wiley & Sons, Inc., New York City. Price, 
$1.25 

The author in his preface points out very 
properly that there is a sharp contrast be- 
tween the development of the gear and the cam. 
Articles in technical journals and numerous books 
have dealt with the former, but little has been 
written about the latter Shop practice in re- 
gard to gears has been carried to a high de- 
gree of perfection On the other hand, cams 
are too often designed “by eye” instead of be 
ing based upon an intelligent theory of their 
action. Thus, this book on elementary cams has 
been prepared with a view to gathering together 
in permanent form information on the various 
types in common use and how to design a repre- 
sentative cam in each class Most of the base 
curves generally followed in cam design are 
described, and their application is pointed out. 

There are five chapters or sections, with these 
headings: Definitions and Classification; Method 
of Construction of Base Curves in Common Use; 
Cam Problems and Exercise Problems; Timing 
and Interference of Cams; Cams for Reproduc- 
ing Given Curves or Figures 

This book will be of service to anyone having 
to deal with the design of cams 


Steam Power—By C. F. Hirshfeld and T. C 
Ulbricht. First edition; four hundred and 
twenty 7% x5-in. pages; cloth; indexed; il- 
lustrated by 228 charts, diagrams and cuts 
Published by John Wiley & Sons, New York 
City and London. Price, $2 

The purpose of this book, as stated by the 
authors, is to present such information to en- 
gineers whose work does not require knowledge 
of the more complicated thermodynamic prin- 
ciples as will give them a correct viewpoint 
with regard to the use of heat in the power 
plant, even though it does not enter deeply into 
the theoretical considerations leading up to that 
viewpoint; to supply the tools required for the 
solution of power-plant problems of the com- 
mon sort Mathematical treatment has largely 
been eliminated, and anyone familiar with ele- 
mentary algebra should be able to understand 
readily such equations as are found in this 
book. Brief explanations of physical and chem- 
ical concepts are given In every case in which 
the text requires their use, so that those who 
have not studied these subjects should have lit- 
tle difficulty in reading this part of the text 
understandingly 

The first natural division of the table of 
contents comprises (1) Physical Conceptions and 

Units, (2) The Heat-Power Plant, (3) Steam, 

(4) The Ideal Steam Engine, (5) and (6) En- 

tropy Diagrams and Temperature Entropy Dia- 

grams of Steam Cycles. Then come (7) The 

Real Steam Engine, (8) The Indicator Diagrams 

and Derived Values, (9) Compounding, (10) The 

D-Slide Valve, (11) Corliss and Other High- 

Efficiency Engines, (12) Regulation, (13) The 

Steam Turbine, (14) Condensers and Related Ap- 

paratus Combustion and Fuels (Chapters 15 

and 16) deal with the theoretical aspect of 

these subjects, giving definitions and the heat 
values and composition of various combustibles, 
followed by Steam Boilers (17), Recovery of 

Waste Heat (18), and Auxiliaries (19), closing 

with a few pages of steam tables 

This is one of the “Wiley Technical Series” 
for vocational and industrial schools and is well 
adapted to the purpose intended 


A Bibliography on “English for Engineers’ —By 


Wilbur Owen Sypherd. Sixty-three 44x7\- 
in. pages. Published by Scott, Foresman 


& Co., New York City. Price 25c 
This little bibliography is intended to offer to 
those who are interested a reasonably ample 
list of references to books and articles published 
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prior to January, 1916, dealing with the art 
and practice of technical writing. Forty-five pages 
of the book are devoted to this general list. The 
references come from many sources, cover a large 
part of the field of technical journalism, and 
should be of considerable help to anyone who 
is studying this subject or preparing himself for 
editorial or journalistic work The latter part 
of the book, from page 47 on, is entitled “The 
Engineer’s Library.” This part of the book does 
not seem as well planned or worked out as the 
matter that precedes it For illustration, the 
wide field of mechanical engineering is covered 
with only twenty-six titles Of these, fifteen 
that is, more than one-half—deal with steam- 
or power-plant engineering. In future editions 
either this latter part of the book should be 
suppressed or else it should be much extended 
in order to live up to its name with a reason- 
able degree of comprehensiveness. 





Obituary 











Ellis J. Hannum, secretary of the Newton Ma- 
chine Tool Works, Inc., Philadelphia, Penn., died 
on Jan. 7 

William W. Smalley, president and treasurer of 
the Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J., died on Dec. 27, 1916 


Col. Herbert Hughes, director of William Jessop 
& Sons, Inc., Sheffield, England, died recently. 
Colonel Hughes represented the British govern- 
ment at the International Conference on Trade 
Marks held at Washington, D. C., a few years ago 
and was quite well known in American commer- 
celal circles. 





Catalogs Wanted 











The Duntley Products Co., Erie, Penn., manu- 
facturing pneumatic cleaners, is desirous of com- 
piling a catalog file and would be glad to receive 
from manufacturers copies of their catalogs 

The Mont Color and Chemical Co., Monticello, 
N. Y., which has recently been formed to produce 
chemicals, intermediates, and dyes from coal tar, 
desires to receive catalogs of machinery for use in 
its factory. 





Business Items 











The Toledo Machine and Tool Co., Toledo, Ohio, 
is moving into the new two-story shop addition 
it has just completed 


The Parker Rust-Proof Co., Detroit, Mich., has 
recently completed negotiations for the T. W. 
Coslett (Coslettizing) patents 

The Light Manufacturing Foundry Co. has 
established a new office in the Penobscot Build- 
ing in Detroit Cc. F. McRae will be in charge. 


The Chicago Pneumatic Tool Co. held the 
annual convention of its sales factory organiza- 
tions at the Great Northern Hotel, Chicago, on 


Jan, 11, 12 and 13 


The Union Forging Co., Union N. Y., has re- 
cently completed a 75x100-ft. addition to its 
factory. Another addition to be used for heat 
treating and sand blasting will be erected in the 
near future. 


The Van Norman Machine Tool Co., Springfield, 
Mass., has increased its capital stock from $400,- 
000 to $1,000,000. The business of the company 
since its reorganization in 1912 has grown very 
rapidly, the plant and equipment being doubled 
in 1915. Additions will be made in the near 
future 


The Spranger Rim and Wheel Co., Detroit. has 
changed its name to the Spranger Wheel Co. and 
has purchased 4% acres at Market Place and 
Clayton Ave., Detroit. Plans are being drawn for 
a 175x300-ft., two-story factory The necessary 
machinery has already been contracted for. The 
capital of the company has also been increased 
from $100,000 to $300,000. John A. Lancaster, 
formerly of Louisville, Ky., is the new treasurer 
and general manager. Howard E. Adams and J. 
Robert Wilkin are to handle the sales. Frank 
Spranger remains as superintendent. 


The Quickwork Co., of Ohio, has been organized 
for the purpose of taking over and operating the 
machinery business of H. Collier Smith, of Detroit. 
The company is capitalized at $400,000 The 
management of the business remains unchanged, 
H. Collier Smith being president and genera! 
manager, H. E. Groves, vice-president, A. F. 
Smith, secretary and treasurer, K. O'Leary, 
production manager, R. H. Sims, sales manager, 
and Harry G. Smith head of the engineering 
department. Quickwork machines will be manu- 
factured at St. Marys, Ohio, where the company 
has purchased a modern, well-equipped plant on 
21 acres within the city limits. General offices 
and salesrooms will be in Detroit as heretofore. 


Vol. 46, No. 6 





» Personals 











J. M. Schenk has been made president of the 
Lebanon Chain Works, Lebanon, Penn. 

Arthur M. Watkins has been made treasurer of 
the Inter-Continental Machinery Corporation. 

0. R. Adams, Rochester, N. Y., has just opened 
a new salesroom for metal-working machinery 


W. L. Batt has been appointed sales manager 
of the Hess-Bright Manufacturing Co., Philadel- 
phia, Penn. 

H. A. Daniels will be field representative of the 
gear department of the Bausch Machine Tool Co., 
Springfield, Mass. 

J. G. Blunt has recently been appointed me- 
chanical engineer of the American Locomotive Co. 
at Schenectady, N. Y 

The Richardson Phenix Co., Milwaukee Wis., 
has opened a sales office in Cleveland which will 
be in charge of W. J. Oettinger. 

J. R. Greenwood has become associated with 
the office of Charles H. Higgins, who is now 
located at 165 Broadway, New York City. 

H. D. Gumppor, recently associated with the 
Emerson Co., has joined the electric truck sales 
department of the Buda Co., Chicago, Il. 


Joseph Froehlich, for the past 10 years super- 
intendent and factory manager of the 4 . 
Schmidt shops, New York City, has resigned his 
position. 

L. E. Thomas, formerly general manager of the 
Birdsboro Steam Foundry and Machine Co., 
Birdsboro, Penn., has been made vice-president 
of the same concern. 

The Bengol Trading Co., Inc., 92 William St, 
New York City, has been organized for the pur- 
pose of trading in American-made products 
throughout the Russian Empire. 

G. W. Wagstaff, who formerly represented the 
Bethlehem Steel Co. in northern Ohio, has become 
associated with the Onondaga Steel Co., Syra- 
cuse, N. Y., and will represent them in northern 
Ohio, Pennsylvania, Buffalo and Detroit. 


F. E. Traphagen, general foreman of factory 
No. 2 of the Vallorber Jewel Co., Lancaster, 
Penn., has resigned his position to become gen- 
eral foreman of the machine shop «! the Ameri- 
can Machine Tool Co, Hackettstown, N. J. 


The Bosch Magneto Co., Springfield, Mass. and 
Plainfield, N. J., has reorganized its purchasing 
department and hereafter all purchases will be 
handled from the Springfield office. The buying 
of materials for the product will be in charge of 
S. T. Plimpton and John Pauly. The purchase 
of equipment and supplies will be in charge of 
P. G. Puffer and C. E. Spalding. 


The Union Switch and Signal Co. merged into 
the Westinghouse Air Brake Co. on Jan. 12. The 
officers of the company are as follows: Chairman 
of the board, W. D. Uptegraff; president, A. L 
Humphrey ; vice-president, John F. Miller; vice 
president and treasurer, T. W. Siemon; vice- 
president in charge of sales, G. A. Blackmore, 
acting vice-president and secretary, T. S. Grubbs; 
controller, C. A. Rowan; auditor, F. V. Shannon ; 
assistant treasurer, M. K. Garrett. 


Forthcoming Meetings 














American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 

Providence Engineering Society. Monthly meet- 
ing fourth Wednesday of each month. A. E 
Thornley, corresponding secretary, P, O. Box 796, 
Providence, R. I. 

New England Foundrymen’s Association. Reg 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 

Western Society of Engineers, Chicago, Ill. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder 
secretary, 1785 Monadnock Block, Chicago, Tl. 

Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8S. Teale, 
secretary, 35 Broadway, New York City 
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Electric-Driven Herringbone-Gear Planer 
end of the bed, or rail. This bed is stationary, being 
, SYNOPSIS—The R. D. Nuttall Co. has had in firmly attached to a heavy concrete foundation, which is 
operation for a little over a year a large electric- independent of the shop building and shop floor. At th 
driven gear planer which is used principally for right is the headstock, carrying the work spindle of the 
herringbone gears. The tool slide is advanced and machine and the indexing wheel with its mechanism. 
j returned and the gear blank is oscillated to gwwe This headstock is adjustable along a cast-iron bedplate to 
| the required helix angle to the teeth under the con- permit setting up for gears of various diameters. The 
trol of a reversing motor. The cutting speed is left-hand end of the work arbor, or pinion shaft, is 
\ varied by changing the motor speed. The indexing carried in a supporting bearing, as shown in Fig. 2. 
; mechanism is driven by a small independent motor. Upon the bed, or rail, is a sliding saddle carrying the 
toolhead. At the left-hand end of the machine is a vari- 
The increasing demand for large cut herringbone gears able-speed reversing motor, shown in Fig. 3, and beside 
caused the R. D. Nuttall Co., of Pittsburgh, Penn., some- it the electrical controlling mechanism, shown in Fig. 4. 
thing over a year ago to install a large gear planer of The indexing wheel and the mechanism carried upon it are 
special design. Though used principally for herringbone — best seen in the final illustration, Fig. 5. 
Y gears, an occasional spur gear is cut on this machine. It The 20-hp., 220-volt, direct-current variable-speed, re- 
i was built at theGleason Works and embodies some features versing motor is started and stopped by the push but- 
; 
| § 
: 
; 
4 





FIG. 1. FRONT VIEW OF 


of the machines regularly built by that firm. However, 


the engineers of the Nuttall Co. assisted in its design and 





it can properly be looked upon as a joint product of both 
firms. It is electrically controlled and operated and pre- 
sents an interesting application of the variable-speed re- 
versing motor to a special machine tool. 

The maximum capacity of the machine in herringbone 
gears is a diameter of 16 ft. and a face width of 110 in. 
—that is, 55 in. for each half of the herringbone. The 
maximum diameter for spur gears is likewise 16 ft., and 
the maximum face width 55 in. The minimum pinion 
diameter that can be cut for both herringbones and spurs 
is 18 in. 

A front view of the machine is given in Fig. 1, which, 





however, does not show a small portion of the left-hand 








ELECTRIC-DRIVEN HERRINGBONE-GEAR PLANER 





















tons at the right-hand end of the bed and drives through 
gearing on to two horizontal shafts running through the 
bed of the machine. The shorter of these shafts extends 
for only about one-half the length of the bed, where it 
drives a gear meshing with a rack beneath the saddle 
carrying the tool head. The reversing of the motor, and 
because of this the change in the direction of motion of 
the saddle to give the cutting and return strokes, is ac- 
complished through the dogs and the electric switch 
shown in Fig. 4. These dogs are set in the same way as 
those used on planers and control the reversing switch. 
The electric equipment for reversing and speed chang- 
ing is shown at the left in Fig. 4. In all there are 15 
different motor speeds and thus 13 cutting speeds, the 






maximum being 100 ft. per min. 
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2. REAR OF ELECTRIC-DRIVEN HERRINGBONE-GEAR PLANER 


FIG. 3. THE DRIVING MOTOR FIG. 4. THE ELECTRICAL CONTROL 
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The second and longer shaft driven from the motor 
passes through to the pit containing the indexing wheel. 
There it drives a short vertical shaft through bevel gears, 
and this, in turn, through compound gearing and a long 
secondary shaft, drives a short wormshaft known as the 


“fantail.” The worm on this shaft meshes with the index 
wheel and supplies the drive for oscillating the gear 
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FIG. 5. INDEX WHEEL AND INDEXING MECHANISM 


blank to produce the required helix angle, which has been 
standardized at 23 deg. for herringbone and helical gears. 

The cutting tool] is carried in a clapper box in a head, 
as shown in Fig. 1. The former, to give the tooth shape, 
is located on the back of the head and does not show in 
any of the illustrations. It does not differ in principle 
from that used on spur-gear planers. 

The clapper box, carrying the tool, is set in a circular 
slide, shown in Fig. 1, so that the angle of the tool can 
be changed to cut both sides of a herringbone pinion 
without changing tool heads. On pinions and small her- 
ringbone gears each half of the gear is cut in the same 
direction ; that is, one side is cut from the outside to the 
center and the other from the center to the outside. Large 
herringbone gears, however, are always cut from the out- 
side in. For this work two tool heads are needed, and are 
provided, one being left-hand and the other right-hand. 


METHOD OF FEEDING 


The tool is fed in by a ratchet feed operated by dogs 
on the front of the bed. A wrench is shown on the nut 
of one of these dogs in Fig. 1. The return of the tool 
after the proper depth has been reached is by hand. 
A positive adjustable stop determines the depth of cut, 
and when this stop is reached a friction in the head of the 
ratchet-feed lever slips and prevents damage to the feed- 
ing mechanism. 

The method of holding pinions in the machine is shown 
in Fig. 1, the chuck having been made by the Nuttall Co. 
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A flange is integral on the end of the headstock spindle. 
Against this is bolted another flange, carrying a chuck, 
one-half of which has been cut away and is held in place 
by clamping bolts. A series of split bushings are provided 
to go inside this chuck and grip the ends of straight 
shafts. In case a pinion shaft has a tapered end the 
clamping bushing is made with a taper to correspond to 
that of the shaft. 

In addition to this arrangement for large gears, a series 
of faceplates is provided, the smallest of which is 4 ft. and 
the largest 12 ft. in diameter. These are so arranged that 
one faceplate fits the one next smaller, thus providing a 
maximum range of capacity with a minimum number of 
A part of the rim of the largest faceplate is 
shown at the extreme right in Fig. 2. 
large gears, a roller support is provided which is brought 
in contact with the rim of the gear blank opposite to the 
position of the cutting tool. This device is not shown in 
any of the illustrations. On very long shafts the roller 
rest shown at the left in Fig. 3 is used. 
this rest is adjustable in both directions with reference to 


pieces, 


For use on very 


The position of 


the bed of the machine, to adapt it for various sizes of 
gears. The indexing mechanism is the same in principle 
as that which is used on regular Gleason gear planers. It 
is shown attached to the lower side of the indexing wheel 
in Fig. 5. The small operating motor is controlled from 
a switchboard on the wall. When it becomes necessary to 
index, this motor is started and the indexing mechanism 
is tripped by means of the cord shown running over the 
top of the index-wheel guard in Fig. 1. A pull on this 
cord permits the completion of one indexing cycle, which 
may index for one tooth or for a fraction of a tooth, as 
one-half or one-quarter, depending upon the way in which 
the indexing mechanism is geared. 
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Sammy’s Shop—Who Wants the 
All-Around ManP 


By W. OsBorRNE 


“Sammy, if things go on in the way they have been 
going lately in the shops of this country we'll soon find 
There Is a need 
Mr. Brown was very much in 


that we're in a bad 
where for trained men.” 
He was holding a magazine in his hand, and 


“The shops 


out way. every- 
earnest. 
Sammy judged that he had been reading it. 
of the country are being called upon to do the work 
that keeps the wheels of civilization going.” 

Mr. Brown owned the shop and Sammy listened re- 


spectfully, although he did not see any close connec- 
tion between Mr. Brown’s remarks and the work of 
building cornshellers. So he answered with a noncom- 


mittal “Well!” 

“If vou kept yourself in touch with all that’s going 
on in the world by reading such articles as this one,” 
he touched the magazine in his hand, “you'd soon see 
that the situation is serious if not alarming. The old 
apprenticeship system has been allowed to die and we 
have nothing to take its place. Some of the big com- 
panies have schools, but they are for the few; and even 
at that they don’t begin to furnish all-around workmen 
for even the companies that have them. Now, what are 
we going to do about it? Just tell me, what are we go- 


ing to do about it?” 
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This query was aimed so directly at Sammy that he 
had to say something in reply. Not having felt this 
crying need himself, he did not know very much about 
it. So he took off in a direction that he hoped would 
lead somewhere else. 

“We had an all-around man working here once. He 
could run any machine in the shop, and could do black- 
smithing and floorwork. He could run a machine bet- 
ter than a green man who had never run it before, but 
he could not run it as well as the regular fellow that 
usually ran it. 

“He was handy to have around whenever any of the 
other men were sick, but our men are a healthy lot and 
don’t often get sick; and he was a hard man to keep 
going when everybody else was here. He did so much 
less work than an ordinary man that he set a bad ex- 
ample in that way. He quit one day because he said 
he was not being paid for what he knew. But he was 
being paid for what he did.” 

“Do you think the state should establish schools for 
teaching children how to make a living?” asked Mr. 
Brown. 

“Yes, I do. If the schools would leave off some of 
the frills that most of the children never have any prac- 
tical use for, and teach in their stead some of the things 
that most of the children will have use for, I think it 
would be better. But about the way the country is going 
without the apprenticeship system, did you ever think 
that some of the writers are away off? I came up un- 
der that system. I am good enough to keep my job as 
foreman of your shop. I served full time before I was 
called a machinist. If a foreman ever explained a prin- 
ciple to me I fail to recall it. Nature put a big bump 
of inquisitiveness into me so that I liked to find out why 
things were so, and [ just naturally got the repair jobs 
and outside jobs. It saved the foreman trouble on such 
work to have someone do some of the thinking about 
the proper combination of details. The work that we did 
in those days was not, on an average, as well done as 
the work we are now doing. 


How Sammy First Mape anpD Now MAKEs 
Mr. Brown’s CORNSHELLERS 


“Just wait a minute, now, Mr. Brown. The first 
cornshellers that we made were built under the jobbing 
system, where the man that turned the shaft also drilled 
and slotted it, planed the squared end and cut the key- 
ways in it. The man that turned a wheel drilled it for 
an oil hole, if it needed one. If it needed a setscrew, he 
drilled the hole and tapped it too. Some fellows that 
stayed with us long enough could build a complete 
cornsheller good enough to be sold. It took them some 
time to do it, and those cornshellers cost so much that 
it was hard work for you to find a man with money 
enough to be able to buy one. 

“Now the man that turns the main shaft turns all 
the shafts we use. I believe he cannot grind a twist 
drill properly, but he is not running a drill press, he is 
doing turning on a lathe, and he is turning more shafts 
in a day than the all-around man could turn in a week; 
and he is turning them lots better. It is just so with 
the other parts of the machine. Each man can do his 
part, and he can do it well. 

“Some men have been on several of the machines. 
There’s Bob. He comes nearer being an all-around man 
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than any one in the place. He does the repair work and 
the odd jobs and gets mighty restless if he is kept at 
any work on one machine too long.” 

Mr. Brown looked at the article in his hand, rubbed 
his other hand over his head, looked Sammy over care- 
fully and, after glancing around at the men in the shop, 
said, “We have a nice, steady lot of men, Sammy, but 
don’t you think that we would do a lot better if we had 
the shop full of men who were ambitious enough to 
be working to improve themselves and become all-around 
men ?” 

THe Lot oF THE Spectatist Is Not So Bap Arter ALL, 
ALL Tunes Berna CoNnsIDERED 

Sammy wrinkled up his forehead. He knew what he 
wanted to say, but he did not know how to say it so 
that Mr. Brown would understand him. “It takes a boy 
three years to get a good start at being an all-around 
workman. It takes a smart boy about three to six months 
to be a one-machine man who is getting about as much 
wages as the apprentice is getting when he has just fin- 
ished his time. The average specialist continues to get 
at least as much as the average machinist, and he has 
as steady a job and under as good conditions. When it 
comes to looking for another job such as he likes to 
work at, there are many more shops that want men of 
his kind than there are that really want and have work 
for all-around men. ‘Tool makers, designers and fore- 
men are as apt to develop from the fellow that just got 
a job in the shop at the best wages going, as they are 
to develop from the boy who has served his time. All 
roads lead up for the chap that is mechanically inter- 
ested, industrious, wide awake and a thinker. None of 
them do for the fellow who is the opposite. Now to try 
to answer your question: If we had really all-around 
men on these machines building our cornshellers, we 
couldn’t keep them there for love or money; and, any- 
how, how long would a man continue to be an all- 
around man if he was kept working on one machine 
doing one thing? And how often could I change him 
if I always need all of that one thing that the machine 
can get out? 

“Why don’t we use machines each one of which will 
turn, drill, grind, plane, cut pipe, mill, and generate 
gears? When we find that is a good plan we will need 
the all-around men to run the machines.” 

Mr. Brown returned to the office with the air of a 
man who felt that he was sowing seed on barren ground, 
and Sammy drifted over to where the last lot of corn- 
shellers was being put together. 


Opportunity for Manufacturers 


The Purchasing Agents Association of Rochester, 
N. Y., whose membership is made up of purchasing 
agents, superintendents and production managers, has 
recently decided to allow representatives of manufacturers 
the privilege of addressing its members at the regular 
meetings. The only conditions imposed is that no orders 
shall be solicited at the meeting. It is believed that the 
members would derive great benefit from a program of 
this character and that many manufacturers would seize 
this opportunity to obtain a hearing. Communications 
should be addressed to E. A. Scheibe, care of the Bauscl 
& Lomb Optical Co., Rochester, N. Y. 


— 
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Production Time Studies To Check Rates 
and Operations 


By Dwieut V. Merrickt 





SYNOPSIS—If a task is continually performed 
in longer than the set time, it is essential to find 
out the reason. This is done by making a pro- 
duction time study. It shows whether operator, 
machine or rate is at fault. The method of making 
and analyzing such studies is shown. 





After a time study has been completed, an instruction 
card prepared, and a rate set, there is sometimes cum- 
plaint made that the operator is unable to reach the 
standard called for by the instruction card. This may 
be due to one or more of several causes: Lack of skill 


or adjustment becomes at once apparent. If the time 
study has been carelessly or incorrectly made, that fact 
will be revealed and the rate called for by the instruction 
card can be canceled pending the correction of the study 
and the establishment of a new rate. It should be said 
here that when the original time study is made and com- 
puted according to the methods previously described, the 
rate Will seldom be found to be incorrect, but that the 
trouble will lie with the machine or the operator. The 
study that is made to determine the cause of failure of 
an operator to reach the standard set is known a 
“production study.” 

A production study consists in an observation of a 


as 
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FIG. 1. ORIGINAL TIME STUDY OF THE POLISHING OF A RIFLE BARREL 
improper equipment; unnoticed or unnecessary delays clements or cycles of elements being taken, together with 
or wastes of time; or an incorrect time study. the time of all interruptions or delays of any kind 


If an operator consistently fails to perform his task 
in the allotted time, it essential that his work 
studied to ascertain which of the above enumerated items 
is the cause of the failure. If the fault lies with the 
operator, he may be corrected put under instruction. 
If the machine is out of order, the necessity of repairs 


*Copyright, 1917, by the Estate of F. W. 

tConsulting engineer, New York City. 

Note—This article is one of several by the same author 
“Time Study for Machine 
articles of this series appeared on pages 177 


be 


Is 


Taylor. 


dealing with the general subject of 
Tools.” 
and 221. 


Other 





whatever. The production study should begin preferably 
when the operator starts work in the morning and should 
continue throughout the day, or possibly for several days, 
provided the job lasts that long, and the nature of the 
work requires it. It is especially desirable that the study 


continue for an entire day if the work is of such a nature 
as to require considerable exertion on the part of the oper- 
in order that the effects of fatigue may be deter- 
It often happens that a time study which is ap- 
but an hour 


ator, 
mined. 
parently correct for jobs whose duration is 
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or two will set a rate which is far too severe if the job is 
to be continued for eight or ten hours, due to the cumu- 
lative effect of fatigue in the longer job. 

In making the production study, the watch should be 
started at the commencement of work and allowed to run 
continuously until the study is completed. The observer 
notes the elapsed time at the completion of each element 
or cycle and at the beginning and end of each interrup- 
tion, noting the class of work or the nature of the 
interruption or delay in each case. The observer takes 
differences, thus obtaining the individual times of the 
several elements, as the study proceeds, provided that 
there is a sufficiently long interval between the readings 
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work were fully set forth in the first article of this series 
The original study is presented in order that the relation 
which exists between the original study, the task as laid 
down by the instruction card, and the performance of 
the task as shown by the production study can be traced 
through the various steps. 

One feature of the time-study summary, however, can 
be noted here. This is the use of the allowance curves, 
shown in the first article on page 225, where there is 
both machine and handling time involved. The study 
in the first article in which the use of these curves was 
introduced involved no machine time. Referring to Fig. 
2, it will be noted that of the 1.91 min. required for 
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FIG. 2. 


to permit him to do this The taking of differences on 
the spot and the frequent comparison of the several 
individual times enable the observer to detect discrepan- 
cies in the operator’s work and to determine and apply 
the remedy at once. This is clearly set forth in the 
study which is illustrated. 

At the conclusion of the observations, the total time 
consumed in the several operations and by the various 
delays is summarized and totaled. It is then easy to 
determine whether the operator wasted time, was sub- 
jected to unnecessary delays, such as waiting for material, 
whether the machine was out of order or was run at an 
improper speed. 

The accompanying illustrations show a time-study sheet 
and its summary, together with the instruction card 
written from them, and also a production study made to 
ascertain the reason for the failure of the operator to 
complete his task in the time allowed. The operation 
is polishing the barrel of a military rifle in a Heming 
Bros. automatic polishing machine. It is unnecessary 
to comment on the taking of the study or on the setting 
of the rates therefrom. These features of time-study 



































SUMMARY OF THE TIME STUDY 


the completion of the cycle, 1.69 min., or 90 per cent., 
is consumed by the machine, while but 10 per cent., or 
0.19 min., is devoted to handling the work into and out 
of the machine. For machine time, a flat allowance 
of 5 per cent. is made, while the allowance for handling 
time depends on the percentage that the handling time 
is of the total time of the cycle, and also on the actual 
amount of the handling time. The curve for 10 per 
cent. handling time is used in the present case, and 
the point at which the ordinate for a handling time 
of 2.23 min.—the sum of the handling time of the cycle 
proper and the prorated handling time of the group of 
pieces moved at one time (items 1, 2 and 8, Fig. 2)— 
intersects this curve gives the percentage allowance that 
must be made for handling the work. The value in the 
case under consideration is 82 per cent., and the actua! 
handling time as shown by the summary, Fig. 2, and by 
the instruction card, Fig. 3, is multiplied by this value 
and the product added to the total cycle time. (See the 
instruction card Fig. 3) Values intermediate to those 
shown can be interpolated, if the percentage of handling 
time is not an even multiple of 10 per cent. 
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2 In order to economize space, the following observations have been omitted in the table: 
vations have the same general trend as those immediately preceding and 
as used for illustrative pw 
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TABLE A. THE PRODUCTION STUDY IN DETAIL'* 
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- i only for a total reading of 30 min., and it resets itself to zero at the end of the 30-min. period 
added to the actual reading of the watch at the points noted (*) before subtracting to obtain the individual time. 
+ The observer for some reason not now apparent reset his watch to zero at this point 


Obser- 
vation, Oper- 
No. ation 
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following them, and their omission detracts nothing from the value of the production study 
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With this digression we can now return to a consider- 
the production study. Referring to the time- 
study summary, Fig. 2, it will be that the 
machine operation divides itself naturally into four parts: 
The setting of the work in the machine, the polishing 
operation, the return of the carriage to its initial position 
and the removal of the work from the machine. These 
operations are listed in the production study, Fig. 4, as 
C and D respectively. The other items listed 


ation of 
observ ed 


items A, B, 
in the time-study summary are not part of the cycle 
proper , but are oper ations pe ‘rformed on a group of plec "eS 
or on the machine after the completion of a certain 
number of pieces, and are prorated to the individual 
piece. The object of the production study is to ascertain 
how closely the operator adhered to the times allowed 
for the various elements of the cycle in the time-study 
summary and instruction card. 

Fig. 4 represents the first sheet of the production 
study. The observer began by noting and recording the 
elapsed time of the complete cycle, operations A to D 
inclusive. He then found that it was possible to separate 
the machine operations from the handling operations, and 
after the first four pieces were made he followed this 
procedure, noting the handling time before the machine 
operations, the two machine operations, and the handling 
time after the machine work as three separate groups. 
Twelve pieces were made under these conditions, when 
the desirability of still further division of the elements 
The machine operations were accord- 


items A, B, 


became apparent. 
ingly separated and observations made of 
C and D. 

The observer took differences as he proceeded, these be- 
ing represented by the small figures 1.95, 2.00, 2.10, 1.93. 
etc., in the upper part of the spaces opposite the various 
items in Fig. 4. The handling time is separated from 
the machine time on the observation sheet by recording 
in the illustration. 


it in a different column, as shown 
While this is not absolutely necessary, it makes the 
analysis of the study more convenient than it would 


otherwise be. Moreover, it enables the observer to easily 
notice discrepancies in the performance of different parts 
of the job. 

In line 18, column 4 of Fig. 4, 
interruption to the smooth progress of the work, sym- 
bolized by the letter R. The significance of this is that 
there was an unavoidable delay, beginning at the com- 
(5.60 min.) and terminating 0.30 
min. later (5.90 min.), after which operation D was 
performed in its regular order. The time of this delay 
should be entered in a different column than either the 
handling time. Similarly, in column 13, 
Fig. 20, will be noted other interruptions 
which are likewise recorded. The 
trated required five observation sheets similar to Fig. 4 


there is noted an 


pletion of operation C 


machine or 
1, lines 17 to 
production study illus- 


for recording all the operations and interruptions to the 
work. The observations of the complete production 
study, together with the individual times of the various 


operations and interruptions, are reproduced in the 
accompanying Table A. The following symbols are used 


in designating the operations and interruptions to work 


while making this study: 
Useful Operations 
ing ; 
the carriage to its initial position; D, 
work after the polishing operation. 


A, handling of work before polish- 
returning 
the 


B, actual polishing in the machine; C, 
handling of 
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cleaning chips; CW, change wheel; DW, 
dress wheel; L, washing; M, trouble with machine; P, 
personal delays (toilet, etc.) ; R, irregular delays (un- 
avoidable) ; SM, start machine; TA, adjusting tools; TG, 
grinding tools; U, unnecessary delays; W, moving work. 


| elays—C 4a 


INTERPRETATION OF THE STUDY 


A careful study of Table A will reveal how important 
it is to subdivide the operations as far as possible, and 
also to take differences as the study proceeds. Consider 
operation B, that of polishing. It will be noted that at 
the beginning of the production study, the time consumed 


in this operation ranged from 1.39 min. to 1.43 min. 
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INSTRUCTION CARD MADE FROM THE 


TIME STUDY 


(See operation No. 42 and those immediately following 
it up to observation No. 210.) The time for operation 
B at this point begins to increase progressively, until 


it reaches a maximum of 1.82 min. at observation No. 


$32 and remains in the neighborhood this time up 
to observation No. 494. At this point the observer called 
the attention of the room foreman to the progressive 


increase in the time required for operation B and sug- 
that a belt dressing be applied to correct an 
This was done, 


gested 
apparent slipping of the driving belt. 
the resultant delay being denoted by M (observation No. 
195). Upon resuming work, the time for operation B 
dropped to 1.36 min. (observation No. 497) and stayed at 
that point or lower until the end of the study. 

The production study is summarized as shown in Fig. 
5. The individual times relating to the various operations 
totaled and entered at the proper point on the 
sheet, and similarly, the several sums of the 
times of the different classes of the delays 

The various totals are divided by the number 


are 
summary 
individual 
are entered 
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of pieces made during the production study in order to 
make a comparison of the results with the original time 
study. 

The most instructive figures in the production sum- 
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allowed time. In fact, it closely approached the selected 
minimum time. On the other hand, in the machine opera 
tions, over which the operator had little or no control, 








































































































































































































































































































: TABLE B—COMPARISON OF TIME-STUDY AND PRODUCTION 
mary in the present case are those of the cycle times. STUDY SUMMARIES 
« . r . _~ T e rive Ss i ‘Ss a yiece 
Reference to the table will show that a total of 165 , Pia ei ae ‘ 
pieces were machined. Of these, the handling time was Total 
. ; Time Time —_—Produetion 
determined separately after the first four pieces were Study, Allowance, Allowance, Allowed, Study, 
shi 3 A jeces Tha ac , Operation Min Per Cent Min Min Min 
machined, or on a total uf 161 pieces. I he machine a. a a same = a . 
operations were separated after the first 16 pieces were B 133 5 0 0665 1 3965 1523 
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FIG. 4. 


OBSERVATION SHEET OF PRODUCTION STUDY 


MADE TO ASCERTAIN WHY OPERATOR FAILED TO 


COMPLETE TASK IN TIME CALLED FOR ON INSTRUCTION CARD 


time for the 161 pieces, for operations A and D respec- 
tively, were 25.77 min. and 14.15 min., and the average 
handling time per piece for these two operations was as 
follows: .A—25.77 — 161 = 0.159 min.; D—14.15 — 
161 = 0.091 min. Likewise the machine times for 149 
pieces were: Operation B—total, 226.96 min.; average 
per piece, 1.523 min. Operation C—total, 59.10 min.; 
average per piece, 0.3596 min. 

The significance of these figures can be grasped if 
they are compared with the figures of the time-study 
summary, Fig. 2, and with the allowances for the two 
kinds of work. This is done in Table B. 

An inspection of columns 5 and 6 of this table im- 
mediately reveals that the trouble was due to the machine. 
In those operations which depended on the dexterity of 
the operator, the production time was well within the 


the production time exceeded the allowed time by a 
large margin. As already pointed out, this was due to 
the slipping of the velt, which fault was recognized and 
corrected during the progress of the production study. 
It is quite conceivable, however, that in a great number 
of cases the trouble would not be so obvious, and an 
analysis and comparison such as is illustrated in Table 
B would be necessary to determine where the difficulty lay. 


ANALYsIS OF DELAYS 


The items in the production study outside of the 
regular cycle of work operations can be analyzed in the 
These are listed in the production-study 
summary under the head of “Delays.” Take for instance 
the item of moving work. The instruction card calls 
for the rifle barrels to be moved in lots of 24 and allows 


same manner. 


DJ 
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an average time per piece of 0.016 min. (see items 2 
and 8, Fig. 3), plus an allowance of 82 per cent. The 
total time which is allowed for the 165 pieces then will 
be as follows: 


EE, 5 ci ntwdneceeenneeeaeutese 165 X 0.016 = 2.64 min. 
SO dex cuss0esodeeudsedeeenvesddenesen 2.64 X 0.82 = 2.16 min. 
4.80 min. 


Total time allowed 

The production-study summary shows (item W) that 
the operator consumed 7.44 min. for this part of his 
job, or 2.64 min. more than were necessary. 

The instruction card also calls for the setting up 
and dressing of the wheel for every 150 pieces, giving 
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FIG. 5. THE 
an average time per piece for this purpose of 0,017 min. 
plus the 82 per cent. allowance. The allowed time and 
the actual time consumed work out as follows: 


Total selected time... 165 & 0.017 = 2.805 min. 
Allowance..... 2.805 X 0.82 = 2.300 min. 
Total time allowed atts tons ih ebebedieneeuwded 5. 105 min. 
Time consumed (items CW, SM, DW)........... 0.000000 005 6.53 min. 
Excess of time consumed 1.425 min 


In addition there were the two delays of 1.79 min. due 
to machine trouble and 0.30 min. due to an unavoidable, 
but unstated, cause. The total time lost unnecessarily 
then is the sum of the four losses noted above, or 6.15 
min., which is well within the time saved on cycle opera- 
tions A and D. 

These delays may be examined in a little different 
light. Referring to the time-study summary, Fig. 2, it 
will be noted that the minimum time per piece is 1.913 
min. and the allowed time, excluding the time for wash- 


ing, is 2.180. The gross delay allowance per piece then 
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is (2.180 — 1.913) + 1.913 = 13.9 per cent., or 0.267 
min. per piece. For 165 pieces this is a total of 43.85 
min. The unnecessary delays were thus 14 per cent. of 
the total allowance for delays, and had there been no 
machine trouble, they would not have affected the com- 
pletion of the task in the allotted time. 

It is evident that a production study as outlined 
above would promptly reveal whether the operator was 
deliberately wasting time by unnecessarily leaving his 
machine, by engaging in conversation, or by any other 
means. It would also reveal lack of skill, which would 
appear in the shape of excessive handling time, or frequent 


owr cou ore 
anenc worTe LINE nen 


COMPUTED 


START | rere 


SUMMARY 


adjustment of his machine or tools, and would further 
point out delays in furnishing work to the operator. The 
production study illustrated confirmed the correctness of 
the time study, in that nearly all the operations except 
the machine operations were performed in close to the 
minimum times, and the machine operations also ap- 
proached their minimums after the machine trouble had 
been corrected. (See observations 497 to 659 in Table 
A.) The value of the production study cannot be over- 
estimated. It is an important and necessary adjunct to 
the time study. 

A Consignment of 360 Automobiles for Buenos Aires 
reached that port on a steamer from Philadelphia the: last 
week in December. This shipment, with a consignment of 
70 a few weeks previously, brought the number of automobiles 
into Argentina in 1916 to the figure of 4676. It is 
the greater part of the machines imported 
into Argentina are of comparatively small type, designed 
particularity for country use. Small cars are becoming popular 
among farmers, who find them of great service. 


imported 
understood that 
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Making Dies for Typewriter Type 


By Frank A. 





SYNOPSIS—Correct type cannot be manufac- 
tured without perfect dies. The first considerations 
are the correct location and proportion of the char- 
acters, and in the practice of the company referred 
to in this article it is customary to establish the 
position and proportions of these characters from 
a drawing that is made 50 times the size required 
in the finished type. The outlines in this original 
drawing are transferred to a brass templet on a 
reduced scale, and a still greater reduction is 
effected in a second engraving process for the cut- 
ting of the type die itself. 





The first process in the manufacture of type at the plant 
of the Noiseless Typewriter Co., Middletown, Conn., is 
the preparation of the dies. Upon the accuracy with 
which these dies are made and the character of the mate- 


STANLEY 


[t will be seen from this illustration that the depart 
ment is brilliantly illuminated from natural sources on all 
sides, so that every operation may be carried on unde) 
the most favorable conditions, so far as lighting is con 
cerned. For working hours after the sunlight has disap 
peared, satisfactory artificial illumination is provided, so 
that all the processes through which the work passes are 
conducted under the best arrangements for close observa- 
tion in the machine processes as well as in the later tests 
and Inspec tion operations, 

The type used in the Noiseless machines are 28 in num- 
ber, each carrying three characters, which are formed 
upon the front edge of a blank approximately 114 in. high 
by 1% in. deep. These type are permanently secured by 
rivets to the end of the type bars, and exact dimensions of 


2. The appear- 


both tvpe bar and type are shown in Fig. 2 
ance of this type when secured to the bars and mounted 
in place on the typewriter is brought out plainly by Fig. 3. 
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FIG. 1. TYPE-MAKING 


rial from which they are produced depend the quality of 
the typewriter type themselves and the quantity of such 
tvpe that may be put through in any one die before it 
breaks down in service 

The type-making department of this plant is illustrated 
in Fig. 1, which gives a clear idea of the general equip- 
ment in the line of rolling machines, milling and drilling 
apparatus, bench microscopes for testing the product, 
special gaging apparatus for inspection of the work as it 
proceeds through the department, tote boxes and trays 
for handling large quantities of type and dies in the prog- 
ress of the work from one end of the department to the 
other. 
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DEPARTMENT, NOISELESS TYPEWRITER CoO. 


The commencement of the series of operations in the 
production of the type-rolling dies consists in making a 
Ccrawing of the character to be reproduced in the type. 
This drawing, on a scale 50 times the size of the desired 
character on the typewriter type, is made on a piece of 
Bristol attached to the table of a Gorton 
engraving machine, as in Fig. 4 at A. The machine is 
then operated to cut a templet B of brass, the character 
here being one-third of that on 
The operation of this machine, which is built 


board and 


produced the original 
drawing A, 
on the pantograph principle, needs no special description, 
and the method of driving the spindle with a high-speed 


round belt is also shown. 
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After completion the templet B is transferred to the 
vertical engraving machine at the right, and here the die 
block is engraved. It is cut with the work traversing over 
the tool by the action of the guide plunger, which is moved 
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Type Bar Type ie Block 
FIG TYPE BAR AND TYPE FOR NOISELESS TYPE- 
WRITER AND DIE FOR MAKING THE TYPE 


In this machine there is a 
so that from the original 


around the brass templet at B. 
further reduction of 1624 to 1, 
drawing to the character engaged in the die block there is 
a total reduction of 50 to 1. This means that in the case 
of typewriter type #y in. high the original drawing is 
made in characters 5 in. high. 

Referring to the engraving machine at the left of Fig. 4, 
it will be seen that a special table is carried at the rear of 
the supporting arm to support the large drawings, and an 
original of almost any size could be used if it were desired 
to change the ratio of reduction in the engraving process. 

It should be pointed out that in connection with this 
templet work and the production of the type die blocks it 
is the practice of this shop to put a pair of locating marks 
upon the face of each die block in order that these marks 








FIG. 4. THE ENGRAVING 


may be transferred to the face of the die itself and used 
throughout the various processessof finishing the type body 
by locating each type from these special marks. These 
locating marks are in the form of an inverted T—that is, 
a plus sign with the lower leg eliminated. Two of the 
marks will be noticed on the face of the die block in Fig. 2. 
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They are placed on a master templet cut as in Figs. 4 and 
5, and their relation to the characters, letters or numerals 
is exactly established by the locating holes in the templet. 
in the process of reduction between the drawing and the 

















FIG. 3. TYPE FOR NOISELESS TYPEWRITER 
die templet and from the die templet to the die block later 
on, the location cross is cut down to the block dimension 
indicated in the face of the die block, Fig. 2, the leg of 
the three-sided cross being not much over */,, in. long. 
The dies made in this manner are of Styrian Blue Label 
alloy steel, which is stated to be the steel used by the Gov- 
ernment in making coining dies. This steel comes in 
12-ft. bars, which are thoroughly annealed so as to 








EQUIPMENT FOR TYPE DIE WORK 


machine readily. The die blocks are cut off and shaped 
to. the form indicated in Fig. 2 and are then ready to 
be placed in the vertical engraving machine at the right 
in Figs. 4 and 5, where the three printing characters and 
the two locating cross-marks are cut in with a rapidly 
revolving engraving tool. 
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This engraving machine is well worth a little attention. 
Although the perpendicular carrying frame for the guide 
plunger is swung through various angles of arcs and 
different planes, the work itself is not swung at all, but 








FIG. 5. APPARATUS FOR CUTTING THE DIES 


is passed in a horizontal frame back and forth, and 
through the medium of the holding shoe it slides without 
rolling motion at the top of the machine. This holding 
shoe is seen at C, Fig. 5, and the spindle that drives the 
engraviug tool may be seen at D. The rotation of the 
spindle at high speed is obtained 
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block itself is swung to and fro over the cutter, receiving 
the action of the cutting tool which forms the die recess. 
Adjustment of the cutting tool to the depth is made by 
means of the knurled-head screw #, which works upon 
the micrometer principle so that close adjustments are 
readily made. 

From the foregoing description of the cutting of the 
dies it will be seen that the characters are cut flat and 
not upon a curved surface. The type face in the type 
writer must be perfectly flat, as these type characters in 
use strike on the dead-flat surface of the sheet of paper, 
which is backed up by the flat printing bar or platen ; for 
a round platen or rubber roller is not used in the Noiseless 


typewriter for a printing platen. The rubber roll is 


retained merely for the purpose of feeding the paper. For 
hacking up the paper a narrow, flat, hard-steel bar is 


employed. Consequently, the type faces themselves must 
be flat. Back of this, the engraving of the original type 
forms in the die block must also be in a flat plane. 

Two cutters are used in engraving the die—one rough- 
ing, the other finishing. 
cutters are kept in their respective heads all the time, and 
the heads are changed as a unit when changing from 
roughing to finishing or vice versa. These routing cutters 
are made with an angle of 30 deg. on a side—that is, 60 
deg. included angle. These tools are so proportioned that 
the finishing tool cuts 0.0025 in. wide at the end, and this 
is the right width for a type face. 
ing in the typewriter, the actual impression on the paper 
from a type face of this width is about 0.00358 in., or 
0.001 in. wider than the other, due to the pressure of the 
type on the ribbon. 


The roughing and finishing 


When it comes to print 


KEEPING THE ENGRAVING CUTTERS IN ORDER 

Fig. 6 shows the equipment for keeping the cutting tools 
and the tool-engraving heads in proper condition. ‘These 
small cutters are made with four sides, or four corners, 
and they are kept in perfect condition by stoning on the 
fixture seen on the watch lathe in Fig. 6. The fixture 
consists of an angle block with a depending leaf that drops 
down at the right slope in relation to the axle line of the 
head spindle, so that an oilstone may be placed upon its 
surface and be rubbed over the four sides of the cutting 


tool to bring the corners to a right angle. Both the 





through the round belt passing over the 
vertical shaft at the left side of the en- 
graving machine, the vertical shaft hav- 
ing a double gear drive from the small 
shaft at the left. The spindle D of 
the engraving tool is part of a head 
in general form similar to a small 
bench-lathe or watch-lathe head. This 
head is removed bodily by loosening the 
thumb-screw, so that roughing and fin- 
ishing heads are readily applied and 
changed. The slide upon which these 
small heads are mounted has a different 








position for each character, whether it 











is at’ the top of the lot, at the bottom, 
the center or at either end. An index 
pin at the point side is utilized to locate 
the slide correctly for the engraving of the corresponding 
character in the face of the die block. It will be under- 
stood that when the cutter spindle head is once set it is 
not moved about in the engraving operation, but the die 


FIG. 6. 


THE ENGRAVING TOOLS FOR THE DIE BLOCKS 


roughing and the finishing heads are shown in this 


picture, one of them being in place upon the watch-lathe 
bed, the other resting upon the work bench. Several typ 


dies are shown upon the bench and tray in the foreground, 
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2i% 
and a series of templets for guiding the verticai engraving- 
machine plunger for the engraving of other dies will be 
seen immediately in front of the lathe head resting on the 
bench. These 
almost instantly. 
little practice, to keep the tools stoned up to cut at the 


heads are put into place and removed 


It is a simple matter, after one has a 


correct angle. 

As stated previously, both the roughing and the finish- 
Ing tools for the engraving of the steel die block have four 
sides or cutting corners. The corresponding cutter with 
which the templet is made in the horizontal engraving 
machine has one cutting side only, and this operation in 
the brass plate was pointed out before. 

After the die block has been engraved, it is hardened by 
beating, and quenching in a salt bath. These dies do not 
seem to change at all in the hardening process, but seem 
neither to expand nor contract to any measurable degree. 
It would be permissible to allow a total of 0.002 in. in the 
as a matter of fact the 

About the only change 


total length of these blocks, but 
blocks expand Jess than 0.001 in. 
that can be detected in the die block 
the block bulges out a trifle in the middle, so that it is 
thicker than the ends by, say, 0.0005 in., but this does not 
seem to affect the length of the die in any degree. It will 
be understood of course that these die blocks are usually 


is that sometimes 


engraved on both edges, so as to utilize all possible work- 
ing space to the greatest advantage as a matter of economy 


in higi-grade material. 
Upxkeerp or Toots 


Referring again to the upkeep of the engraving tools 
with the equipment in Fig. 6, it is interesting to mention 
that the tool maker taking care of these devices is enabled 
with his experienced 
test is actually made 


to do this easily and accurately 
eye and the glass. llowever, a 
by cutting a die and measuring 


ln to this taking care of 


it with a microscope. 


the cutting tools 


rega rd 
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a rubber platen instead of a flat printing plate having no 
flexibility and requiring absolute alignment of surface of 
the characters to which it is opposed when the printing 
operation takes place. 
The dies made in this way must also receive a shallow 
ross-channel at each end, as represented in Fig. 2 and 











MILLING THE GROOVES IN THE DIE FOR THE 
PRINTING GUIDES ON THE TYPE 


FIG. 7 


as will be noticed again in the view of the blocks them- 
selves as seen resting on the table of the hand miller in 
Fig. 7. Here an operation is shown consisting of fasten- 
ing these blocks in the device with the edge up and with a 
pair of cutters to cut the narrow sloping grooves, one on 














FIG. 8. 


and the accurate cutting of the die block, it should 
be emphasized that, the type in this form of 


typewriter has to strike up against a dead-flat surface, 


is 


the most exacting degree of workmanship is required 
in making testing the the dies and the 
finished type. As a matter of fact, of the type which 
is scrapped under inspection, a large percentage would 


and tools. 


be entirely suitable for use in a machine that made use of 





COMPLETED DIES AND TYPE 


each end of the die. The purpose of these grooves is to 
roll up a pair of shoulders on the type itself, one at the 
top and one at the bottom of the type body. These shoul- 
ders are known as the printing guide. After the type is 
finished, they form a locating surface which, passing into 
the center guide on the machine, assures the type being 
held in alignment at top, bottom and each side at the 
point of printing. 



























February 15, 1917 AMERICAN 

As to the life of these dies, it may be said that ordinarily 
each will roll about 1,000 type, while each face of the die 
will last for 500 type, although this varies somewhat with 
the shape and nature of the character formed on the type. 
In any event a good many dies have to be made right 
along in this department, and some idea of the extent of 
the work is given by Fig. 8, which shows a considerable 
number of finished dies in the double rack in the back 
ground. The type bodies themselves in their various 
stages of progress, as well as some fully completed type, 
are shown in the tray in the foreground. At the right is 





MACHINIST 279 


Installing Heavy Dredge Machinery 


EDITORIAL CORRESPONDENCE 


The illustrations herewith represent some of the in- 
teresting methods employed in the process of installing 
hi avy equipment on dredges, These views were all taken 
while work was under way by the Hawaiian Dredging 
Co. 

In Fig. 1 is represented the installation of the main 


engines*on a dredge. ‘These are compound engines 











FIGS. 1 TO 7. INSTALLING HEAVY 


a pan nearly filled with type blanks, of which more will be 
said in a later article. 

The whole process of making these type is a most inter- 
esting one. The rolling or swaging up of the character in 
the die is only one of a number of unpatented processes, 
although it is perhaps the most difficult of all and the one 
upon which the ultimate success of the type depends. 
Without an accurate die, accuracy in the type character is 
impossible ; and if the locating characters in the type die 
were not correctly spaced, there would be no possibility of 
carrying the type themselves through the many stages 
with accurate results. 
ing these locating points—that is, the crosses—with the 
top and bottom of the die is such that it is impossible for 
them to be placed incorrectly. As mentioned, they are 
transferred to the die on a special templet located with 
certain absolute relationship to all the other templets used 
in engraving the die blanks. 


The process, however, of establish- 








so 
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DREDGING MACHINERY AT HONOLULU 


coupled and connected to a driving sprocket with Morse 
silent chains. The engines have cylinder bores of 15 
and 30 in. and 12 and 24 in. respectively and 16- 
in. stroke. They are of 450 hp. As will be noticed 
upon examining the engine that is being swung 
aboard in Fig. 1, it is put in practically as a complete 
unit, with the exception of shaft and connecting-rod, thus 
saving the greater part of the work of assembling and 
erecting on board. 

In Fig. 2 is shown the installation of two Heine boilers 
of 375 hp. each and for 175 lb. steam pressure. In Fig. 
3 is illustrated the method of placing the smokestacks on 
the dredge, the one at the right being shown suspended 
from the 120-ft. boom of another dredge alongside. A 
fair idea of the proportions of this immense boom is 
gathered upon comparison of the lattice-work structure 
with the workmen themselves, seen at the base of the 
funnel. 
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is that in Fig. }. 
20-in. 


This rep- 
sand 


Another interesting view 
resents the method of installing a 
pump on the dredge, and here again the relative sizes of 


suction 


the pump and the surrounding apparatus are well illus- 
trated. 

All of the equipment on such dredges is of very heavy 
character, and its installation requires a pretty thorough 
all-round knowledge and training on the part of the men 
inh charge and the workmen themselves. Some conception 
of the proportions of the gearing and shafts in the pump 
be gathered from Fig. 5, and another 


transmission may 


illustration of value as showing the heavy character of 
the work is presented in Fig. 6, which shows the main 
hoisting engine on the big dredge; the mooring gears are 
seen in the background. This mooring gearing in process 
of installation is represented in Fig. 7, which shows six 
drums on the dredge, the one in the foreground still 
awaiting the operation of being mounted in_ position. 
This view shows the various slings and hoisting tackle 
used in such work. 


ct 
Swaged Pipe To Replace Tubing 
By Ropert B. Treat 
The present-day difficulty in obtaining special materials 
makes it necessary to find substitutes wherever possible. 
A certain small size of.electrical motor was in a fair way 
to be removed 10 to 
12 months’ delivery required on the tubing used for the 
At the time the mo- 
tor was designed, séveral years ago, the tubing manu- 
The de- 
signet selected a tubing’634 in. in outside diameter by 55g 
and 


from the sales list, because of the 


manufacture of the*magnet frame. 

facturers offered prompt deliveries of list sizes. 

in. in inside diameter, to.be. cuttin lengths of 4 in. 
th in diameter. 


The replenishing of stock motors+was: based’ upon ex- 
per tation of delivery of this tubing,four to six weeks. after 


bored to 544 in. 


In this case there was a period of about 10 
months during which; time none’ ofthis motor 
It was!found, however, that 


ordering. 
size of 
would be available for-sale. 
the designer had abeen’ liberal inathe quantitv®of metal 
used in the*magnet*frame. The thickness of wall coufd 
he greatly’ redueed’ without affectin#*the \electtical : prap- 
Six-inch‘ extra-strong black pipe had sufficient 


wall, but would not bore to_5}}:in., which awastheeessary 


erties. 
for the pole.and housing, seats... It-could,-however,, be, de- 
creased in diameter.by the simple means finally. adopted 
in the following «leseription : 

Six-inch extra-strong pipe is 65@ in."in outside diam- 
An old forged pinion was found 
The 
hole was bored out to 6%4 in. at one end and 614 in. at 
The 4-in. length of pipe 
was forced cold through this taper ring by a drop hammer, 


eter by oy in. inside. 


that measured about 10 in. in diameter by 5 in. long. 


the other, as shown in Fig. 1. 


which closed it sufficiently to machine to 544 in., as 
shown in Fig. 2. Shims were used under the feet to make 
The lot of 


motor frames was completed in less than four weeks 


the height of the shaft the same as before. 


from the time of starting the order on the books. 
The next smaller size of motors was in the same state. 


The tubing required was 6 in. in outside diameter by 


514 in. in inside diameter by 314 in. long, bored out to 
5 ‘'s in. The same size of pipe was used, but this time 
the reduction was so great that it was decided to heat 


the pipe and force it through a die having the hole 
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Gay in, at the small end, as shown in Fig. 3. Previously 
it had been found that by the cold process a reduction of 
only ¥g in. could be made in one operation, followed by 
another Y-in. reduction and then annealing. Giving one 
anneal after two 4-in. reductions required too many 
operations and too many dies. 

The hot method of obtaining the reduction all in one 
operation disclosed an interesting feature. It was found 
that after the pipe had completely entered the die, it 
cooled rapidly and was forced through with difficulty. 
This latter trouble disappeared entirely when the method 
was changed. 

The pipe would be forced completely into the die, Fig. 
|, giving it a diameter of about 614 in. at one end and 
656 in. at the other. It was then knocked out and in- 
verted, entering the large hot end into the die. This 


Es 





FIG.4 
THE DIES AND THE WORK 


FIGS 


1TO 4 


preserved the heat longer in the pipe, because of less area 
of contact with the-die. The pipe was not reduced to 
the old diameter, 6 in., as it was found that advantage 
could be"tik@iy of the*tolerance in height from the floor 
to the shaft®center, resulting in less boring than if re- 
duced to.6°in. ip diameter. The time and labor for re- 
ducing the,smaHer pieces were roughly only double that 
of the single cold reduction. The one cold reduction re- 
quired one special die, three operations and the usual 
blacksmiths’ tongs. The one hot reduction required one 
special die, four operations, the usual blacksmiths’ tongs 
and some convenient follow block, as shown in Fig. 3. 


ee 
Coolants for Cutting 


For shaving in the slotter and similar work at the 
Springfield arsenal, fish oil seems to give best results. It 
is put on the tool with a brush. This comes from the 
hardening room after having been used for quenching 
springs and other parts. 

The different oils used are lard oil, best-grade winter- 
strained; Triumph oil, a mineral oil produced by the 
Clarkson & Ford Co.; cutting oil, a lower-grade mineral 
oil made by various concerns; Nagle oil, made by the 
Uleo Oil Co. 

Screw machines and profilers use the Triumph oil al- 
most entirely. This is particularly true of small cutters. 
Compound is, however, used on the larger profiling work. 
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Dynamic Reaction of the Connecting-Rod 


By WALTER RAUTENSTRAUCH* 





SYNOPSIS—The author presents a method of 
finding the dynamic reaction of a connecting-rod 
that is believed to be new. The method appears to 
lend itself to the solution of many dynamic prob- 
lems involving the motions of masses about instant 


or variable centers. 





The connecting-rods of reciprocating engines have a 
motion with respect to the frame about an instant or 
variable center, as a consequence of which the dynamic 
reaction of the rod to force application is not so easily 
predicted as is the case with masses rotating about fixed 
and permanent centers. 

In the latter case the force relations are represented 
in Fig. 1, where A is a rod hinged to B (a fixed body) 


= 





FIG.2 





FIG.4 





FIG.5 


FIGS. 1 TO 6. DIAGRAMS OF DYNAMIC 
at the center C. A force F acts on A with a torque Ff’. 
In order to impress the torque F/ there must be an equal 
and opposite torque which in this case arises from the 
the acceleration. The reacting 
torque is easily seen to be 


: 1 
(manrn = morn’ = lw 


“Tr, r 


resistance of mass to 


Reacting torque = 


where J is the moment of inertia of the mass of the rod 
about the center C, m the unit mass of the rod, m the angu- 
lar velocity and r, the radius of the point of application of 
the reacting torque. This fundamental 
broadly applicable to all kinds of rotating masses and is 


equation is 


*Professor of mechanical engineering, Columbia University, 
York City 


New 





REACTIONS OF 


true for masses rotating about instant or variable centers, 
as well as permanent or fixed centers. 
for the case of the connecting-rod. 


It is therefore true 


Let us inquire into the behavior of the connecting-rod 
as it moves with a uniform crankpin velocity tangential 
to the crankpin circle and under the action of the force 
behind the piston. Let us learn particularly the history 
of the reaction of the rod to acceleration for all pouits 
in the cycle. Let us first take the case of a rod of uni- 


form cross-section throughout the length in -consequence 
of which it follows that each unit length, each inch of 
length for example, is of equal mass. 

It will appear upon examination of Fig. 2 that the 
crankpin end of the rod is accelerated toward the shaft 
With uniform 
of the crank, Ap is constant in magnitude. 


center with an acceleration Ap. rotation 


Any other 


FIG.3 





FIG.6 ‘ 


A CONNECTING-ROD OF UNIFORM SECTION 


point of the rod such as the point N distant y from the 
wristpin end of the rod, is accelerated Ap parallel to the 
crank. 
is accelerated toward the crank with the acceleration Ao. 
This acceleration is variable throughout the rotation of 
the crank. With uniform rotation Ao is expressed 


The wristpin end of the rod as shown in Fig. 3 


, 

Ao = Ap(cos d 7 cos 2d) approx. 

Any point N, x distant from P, has an acceleration par- 
x 

allel to the line of piston stroke equa! to loy- 


foth Ap and Ao are known quantities for given pro- 


portions and speed. 
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Accordingly the forces acting on the rod as a result of 
the resistance of the masses to acceleration are as shown 
in Fig. 4. For example: At the crankpin end, one inch 
length of the rod of mass m exerts a force outward from 
the crank equal to mApg, while at the wristpin end one 
inch length of rod exerts a force as shown equal to mAp. 
The rod then is acted upon by two triangular loads (1) 
and (2). Let M = the mass of the entire rod; then the 
reaction of the rod at the two pins due to load (1) will 
be 2% (uz at the crankpin end and 4 (are) at 


the wristpin end and due to load (2) will be &% 


y Ao 
(4°) at the crankpin end and % (4 ) at the 


» 
~ 


wristpin end. These reactions are shown in Fig. 5. 
When the crank stands at any angle d as shown in 

Fig. 6, the connecting-rod moves with respect to the 

frame about the instant center C and therefore the reac- 
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FIGS. 7 AND 8 VALUES FOR VARIOUS PISTON POSITIONS 


tions listed in Fig. 5 occasion a reacting torque about 
the center of rotation (', which ts 
Pa Ap — * 
7 = 2M 5 lo + 1 VW > l,cosd { iM > l cos b tan ad 
But 
Ao 
Ap = 
cos d + cos 2d 

and 


] cos h fan d 


os b tan d lo— 
Ue , “ lsin b + l cos b tan d 


Therefore 


P lo lo cos a 
T = 2M 7 Lo + , V . lo 
: ~ x r 
COs d = —~ C08 2d 
l 
+ 1 WV Ao COS b fan d 
oO " _ 
. 2 sin b+ cos btand 
= }MAolo [2 + a een, 
” sin b+cosbtand 
Ne ne 9 
COs d + COS 2d 


Let ME be a mass which if placed at the wristpin 
would require the same torque 7 about C to accelerate it 
with the acceleration Apo. 

In its effect then ME would produce the same reaction 
as the rod and may therefore be termed the equivalent 
mass, Then 


ys MEA olo 


in terms of M is 


The value of Mz 
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Mr = 4{M[2+- 


cos d 
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cos b tan d 
sin 6 + cos b tand 


7 
cos d + 7 cos 2d 


It is seen that ME is variable and depends on the crank 








lcosbtand - 





DIAGRAMS OF DYNAMIC REACTIONS 


FIGS. 9 TO 11. 


angle d as well as the ratio of r to/. To learn the extent 
of the variation of Mz throughout the stroke of the piston 
let = 6, whereupon the values of the quantity in the 
parenthesis become for different crank angles and uniform 
crank speed as given in Table 1. 

When plotted as ordinates to the corresponding piston 
positions in the stroke as a base it is found that a curve as 
shown in Fig. 7 results. It is seen that the value of the 
quantity in the parenthesis is approximately 4. It is fur- 

en 
ther apparent that the value of = will not affect the aver- 


l 
age value 4 but simply change the slope of the curves. 
Again it will be seen that the high and low values occur 
near the middle of the stroke and since Ag approaches 
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zero at this same place the variation in ME does not sub- 
stantially affect the product ME Ao. 


Since 
COs d tan d 
WL = 1, 2 
ME {o fi lo + r tan b+ tan d 
cos d + ~cos 2d 
l 
y* QO tand 
= J a 20) ‘08 : 
t r :( e+ cos d + tan b+ tan 1) 
where | 
v= Speed of crankpin ; 


r = Crank radius; 
, 
Vv — (cos d = = i COS 2d). 


32 


Now M: 
7 


is constant and the quantity in parenthesis 
varies throughout the stroke as shown in Fig. 8. It is 
at once apparent that Fig. 8 is precisely the form of the 
curve of inertia of the reciprocating parts. 


,F bs . 
Therefore for the usual values of j obtaining in prac- 


tice and for a rod of uniform cross-section throughout its 
length ME = 24M. 
specified above, two-thirds of the mass of the rod may 
be considered acting with the reciprocating parts as far 


In other words, for the conditions 


as the force necessary to accelerate the rod is concerned. 
Since the connecting-rods as manufactured for engines 
do not have uniform cross-sections throughout the length, 
the value of ME is altered from that given above because 
the mass distribution throughout the rod length is al- 
tered and consequently the reactions listed in Fig. 5 no 
To the mass ME at the 
wristpin center which with an acceleration Ao is equiva- 
lent in its reaction to the mass of the whole rod each unit 
length of which is variable in both mass and acceleration, 
it will be found convenient to replace the rod by three 
masses, one at the crankpin center, one at the wristpin 
center, one at the center of gravity of the rod, which in 


longer obtain. determine 


their combined reactions to their respective accelerations 
will be equivalent to the reaction of the whole rod. 
These substitute masses are determined as follows: Let 
Fig. 9 represent a connecting-rod of length l whose cen- 
ter of gravity is at s. Let the mass of the rod be M. This 
rod is the dynamic equivalent of the three masses Mo 
Ms; and Mg, provided their weights are equal, 
M = Mo + Ms + Mp 
end provided they have the same center of gravity, or 
Mof = Mog 
and provided they have the same moment of inertia, o 
Mof* + Mpg*® = Mks* 


I;,the moment of inertia of the rod about 


where Mks? 
its center of gravity s. 
Accordingly 


Mks? 
ae 
Mk;? 
J ) = 
. fl 


M; = M — (Mp + M) = (a =) 


These substitute masses, being equivalent to the mass 
of the rod in kinetic energy in rotation about the instant 
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center of the rod with respect to the frame, will require 


the same torque for their acceleration and consequently 
present the same reactions to acceleration as the mass of 
the rod itself. Accordingly, therefore, the reactions of a 


TABLE 1 

"Os ¢ "os ft te ( \ 

24 ‘ i . t ae 1 ' 

ei a © 2d sin b + cos D tan « 

d (degrees) 1 

0 3.716 
15 3.730 
30 3.791 
45 3.895 
60 4.122 
75 5.198 
90 3. 000 
105 3.691 
120 3.548 
135 4.136 
150 4.270 
165 4 367 
180 4 400 


rod of non-uniform cross-section will appear as shown in 
Fig. 10. The reactions at the crankpin and wristpin are 
as given in Fig. 11. 

From which is had 


r ( Mo-to + Mslo%, ) lo + (Msp iy Jie cos d 


gf k.? j kh? g* 
+( MsAo', I cosh tand on | (a tM ic ioe 
ke? of cos ad 
+ [ M M of Ke ioe ae a 


COS b fan d 


Mk;? ; 
+| (a — es") 11,40 — 
g/ /? sind + cosbtand 


where ME 
pin will require the torque 7 for an acceleration A 


= ME Aolo 


is that mass which concentrated at the wrist 


o* 


hs?\ g? ks?*\ gf 
M of U2 |+ (2 MF i | 
COs d COS b fan d 


r T sin b+ cos btand 


COS 2d 


It will be seen that 


» 


ji 
p= | WM 
ME M fl) { ( 





COS d . 


It was shown above that the quantity 
CUS b fan d 
sin b+ cos b tand 


CUS d 


COS d = COS 2d 


is approximately equal to 2. 

It was found by Mollier’ and also by Moss? that the 
connecting-rods for steam engines have values of g 
0.351 and f 0.651. 

Upon substitution of these values in the above equa 
tion for ME it is found that 


Me = M “2 + 0.13M — M ks? L 0.46M yt 

(0.657)? 5) 2 

Mk? 
= 0.59M 2 
Let 
ko = radius of gyration of the rod about the wrist- 
pin O 

= ks? + (0.651)? = ks? + 0.4372 
whereupon 

. ko? ko? 
ee ]? dieereeaalinn u(1 ]? ) appros. 


“Zeitschrift des Vereines deutscher Ingenieure,” 1903 


A. 8. M. E., 1905 


“Transactions,” 
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The values of ko? usually found in practice vary from 

0.5/7 to 0.6/* so that 
ME = 0.5M to 0.4M 

Accordingly, therefore, in determining the inertia ef- 
fect of the reciprocating parts of an engine there should 
be included that part of the mass of the rod as above de- 
termined. 

While this fact is not new, it is believed that the method 
of analysis by which it is found is new. It is at once 
apparent that this analysis lends itself to the solution of 
all sorts of dynamic problems which involve the motion 
of masses in machines about instant or variable centers. 

& 


Reboring a Variable-Speed Cone 
By Donatp A. Hampson 

A boring job out of the ordinary is shown in Fig. 1. 
The piece is a 24-in. and 12-in. cone 64 in. long, from 
a Moore & White variable-speed device that got loose on 
its shaft and wore the holes so badly that they had to be 
rebored. 

The point of interest about the work is how, without 
expensive special fixtures, to support for boring accu- 
rately this rather heavy and awkward-shaped piece. The 











FIG. 1. REBORING THE CONE 


steadyrest used was cut out of a 2-in. maple plank and 
consisted of three pieces, one lower piece for the large 
end and another for the small end, and an upper piece 
cut to two different radii on its under side. A _ piece 
of steel bent to the outside of the upper plece completed 
the special parts needed, except a few stock bolts and 
clamps. This arrangement was entirely satisfactory. In 
Fig. 1 the big end is shown chucked. The casting was 
reversed for boring the other end. 

In connection with these speed cones, another little 
problem has presented itself. It is sometimes required 
to remove the shaft from the cone where nothing but 
hand power is available. When the original fitting and 
assembling of the shaft and cone have been well done, 
and the two keys driven home with a 16-lb. sledge, the 
machinist straightens up and says, “If you ever want to 
get that out whole, don’t send for me.” That is the 
kind of fit we seemed to strike every time a shaft had 
to be taken out. The assembly weighed well over a 
ton, which weight was finally used in disassembling. 

The shop portable crane was run under an overhead 
heam and braced, as shown in Fig. 2, so it could not rise 
from the floor; then the chain was unhooked but was 
left in the block which, inverted, was caught in a rope 
sling around the beam. The cone and shaft were raised 





MACHINIST Vol. 46, No. 7 


to a vertical position, braced, and guyed so they could 
rise and fall, but not topple over. This latter precaution 
was highly important from a safety standpoint. The rest 








FIG. 2. REMOVING THE SHAFT 


was easy: Raise the load a few inches with the crane 
and let it fall: if the cone doesn’t move, raise it a few 
inches higher and try again. A few such “trys” in- 
variably did the deed. 
R 
Riveting Pins in Round Stock 
By B. Davipson 
Recently I had several bars of 1-in. bright drawn iron 
in each of which I had to drill a dozen 7%-in. holes and 
countersink them to receive pins 3 in. in length. 
I had much difficulty in completely filling the counter- 
sink with metal, the reason being the oval shape of the 


errs 


ny 





METHOD OF RIVETING ON ROUND STOCK 


countersink, which was much in evidence on this small 
diameter. I made a much stronger and neater job by 
filing a V in the end of the pin to be riveted, crosswise 
with the length of the shaft. 
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Casting High-Speed Steel Tools to Shape 


EpItTorIAL CoRRESPONDENCE 





SYNOPSIS—The method of producing shop tools 
here described will be of considerable interest to 
mechanics in general. In certain lines of work the 
saving in time and material on tools will be quite 
an item, if they can be successfully made in this 
way. 





The commonly accepted idea is that ordinary lathe or 
planer tools—milling cutters, boring cutters, gear cutters 
and the like—have to be made from bar stock or special 
forgings. To think that tools of this class can be made in 












MACHINIST 285 


prise form tools, milling cutters, gear cutters, counter- 
bores, countersinks, drills, tool-holder bits, boring-bar 
cutters, bar steel and almost every form of everyday shop 


tools. 


In obtaining the data for this article a number o 
tools were broken to show the grain. Some of these pieces 
are illustrated in Fig. 2. The arrows at A point to the 
grain of a broken milling cutter; B to the shank of a 
counterbore, broken just above the flutes; Cis the grain 
of a sprue of a casting runner; at D is a partly machined 
gear cutter, showing the way it machines and also the 
closeness of the grain and the entire lack of blow-holes. 














J 
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FIG. 1. TOOLS CAST FROM HIGH-SPEED STEEL 
BY THE NEW PROCESS 


FIG. 2. EXAMPLES OF GRAIN AND MACHINING 
PROPERTIES 

















FIG. 3. SOME OF THE MELTING FURNACES 


practically the same manner as common castings is out 
of the ordinary, especially when these tools are of high- 
speed steel. However, Anton Boerder some time ago in- 
vented a process by which high-speed metal-cutting tools 
of all kinds may be cast to shape, leaving from 7% to 1% 
in. for finishing. Tools of this kind are now being cast 
by the High Speed Tools Corporation, Toledo, Ohio. 
From reliable sources the steel in these tools is reported 
as comparing favorably in edge-holding qualities with 
forged or bar machined stock, and it may be forged into 
various shapes when necessary. The large saving in time 
and material in finish-machining these tools will at 
once be apparent to any practical shopman. This com- 
pany also casts bars and billets for various purposes. 

To give an idea of the class of tools now being produced, 


a number are shown in Fig. 1. As can be seen, these com- 














FIG. 4. A FEW OF THE MOLDS FOR TOOL CASTING 


The company has its own laboratory for analyzing the 
various heats, and some of the results are tabulated below: 


Heat 

No Tungsten Chromium Vanadium Carbon Manganese 
11 17.89 3.29 0 89 0 67 0.12 
26 18. 89 3.54 0.77 0.77 0 07 
32 18 63 3. 80 0 65 0.72 0.10 


These are a few representative analyses, but others 
chosen at random from a number made by James H. Her- 
ron, consulting chemist, Cleveland, Ohio, run as follows: 


Heat 
No Tungsten Chromium Vanadium Carbon Mangan-se 
3 19 82 3.37 0 59 0 761 0.15 
6 18. 88 3.30 0 57 0.552 0.15 
7 18.22 4.19 115 0.805 0.20 
8 17.71 3.35 1. 04 0 680 0.15 
a 18. 36 1.74 0.75 0 590 0.09 


The last two also showed phosphorus, 0.028 and 0.034; 
sulphur, 0.008 and 0.008, respectively. However, tests 
for these were not made on all the heats. The heat num- 
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bers given are for identification purposes only and do not 
represent consecutive heats. 

The company does not machine the tools, but supplies 
them to shops as ordered, just enough extra metal being 


put on to clean up well and give a good edge where 





FIG. 5. MOLDERS’ BENCHES 
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tions will give the reader a good idea of the variety and 
class of work produced. 

As already explained, this company does not finish the 
but in sending them to customers the hardening 
as follows: Bring the steel slowly 


tools: 


instructions are given, 

















FIG. 6. PATTERNS FOR CUTTERS OF VARIOUS KINDS 
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PATTERNS FOR TOOL-HOLDER AND BAR BITS 


FIG. 7 


needed. 
pouring cast iron and, after being cleaned, are carefully 


The tools are cast from patterns exactly as if 


annealed and sent to customers. 

The mix is placed in crucibles and melted in the type 
of oil furnaces shown in Fig. 3. The heat 
carefully watched, and the pouring must be done at just 
the right The exact 
method of mixing obvious 
reasons. After the melt is ready to pour, the crucibles 
are taken out of the furnace and the metal poured into 
molds like those seen in Fig. 4. The row of molds in 
the background is ready to pour, but in the foreground 
only the drags have been placed ready for the copes. 
These molds are for casting large counterbores used in 
shipbuilding and heavy machinery work. Some of the 
molders’ benches are shown in Fig. 5. 


has to be 
time to produce good results. 


cannot be given here, for 


Tue Parrerns Usep 
A representative group of patterns is given in Fig. 6, 
of which no explanation is needed. Another set of pat- 
terns is shown in Fig. 7. The two boards at the back 
are for tool-holder bits, and the one in front is for special 
bar cutters. A few of the castings, just as they come 
from the molds, are shown in Fig. 8. These illustra- 


FIG. 8 CASTINGS JUST FROM THE MOLDS 


to 650 deg. F.; raise to 1200 deg. F.; then raise quickly 
to 2250 deg. F. and quench in fish oil until cool. If a 
gas furnace is used in this work, supply more gas than 
air in order to prevent the steel from having a soft cut- 
ting edge. This method of casting tools should enable : 
large part of the expense to be eliminated. 


American Equivalents of Russian 
Units of Measure* 


The following list of weights, measures and money will 
enable a quick transformation, with approximate accuracy, 
of Russian units into those used in this country. 


Pood 36.114 1b. avoirdupois 

Funt (96 zolotniks of 96 doli each) = 0.9028 Ib. avoirdupois (14.45 oz.) 
Doli = 0.686 grains Troy 

Lot = 0.45 oz. avoirdupois 

Kilogram = 2 2046 lb. avoirdupois 

Arshine = 28 in. 

Sazhen (16 vershoks) ft 

Meter 1.0936 yd = 3.281 ft 


Centimeter (10 mm.) 0.39 in 
Square arshine 

100 square vershoks 
Square meter 

Ruble (100 copeks) 

1 ruble per pood 

| ruble per funt 

| copek per square vershok 


1.196 sq.yd 
= 51 


51.5e 
1.426c. ($0.01426) per Ib. avoirdupois 
57c. ($0.57) per Ib. avoirdupois 
24.179. ($0.2418) per sq.ft 


uuu eennd 
wr “ 
cs 
¥" i 
p-) 
= 





Russia 


table printed in 


*From a 
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Making the Guard—I 


SYNOPSIS—While this ptece carries the sear and 
trigger mechanism as well as the magazine, it is 
under no particular stress from the firing of the 
cartridge. It is, however, a rather intricate piece 
on account of its being finished all over, and par- 
ticularly because of the very thin walls of the 
magazine. These as well as the trigger guard and 
other parts are all carefully profiled. 








The guard, which forms the body for the magazine, is 
shown in detail in Fig. 1158. This is a drop forging that 
weighs 3% lb. After machining, it weighs less than \4 
lb. It is made from Class D steel, and its dimensions are 
15¢x1,4; in. Its main parts are the trigger-guard bow A, 
front tang B, rear tang C, front screw stud D, magazine 
walls #, rear end of magazine F, floor-plate pin hole G, 


<< 8/725 
03705" x 
D4 «---09" . 
| | 
End of | | pot "| " 
Receiver- 5 " ~ 


KK 





: Holes for Floor Plat 
All sharp Edges removed with File Lug Slot Dra led ro a 


except lower Edges of Front and 





MACHINIST 287 


HUUDUDEDEDNDEDODEDONDOUEDOONOEDEONDEOEOOOEOONDAUAUEONOOUEDEOENOOEOOOONONEEDAOGNDONNDEGALEUOLEOUEUAUAUEDEDEOENHOAUADEUEDEDOAONOAOEEUEUEAODEOOGEOEOEVEUEDEGEGENUAUOUALEGAUEDEGEAEOEOEOUAUEUEDEUEDEOEDEOEUOUTOUALAVELEUEOTOTOTEDOTENOVEDEOEOEOEOD ODEO OU edad ed EN EAeNEEI NY 


D 
D-1 


_ & 
— ‘ 
ONS me ConS ms Ze 


vu 
a 





e § Crfied 3° 
vofiled 3* 30 —_ 
Rear Tangs which are lef sharp © > 0539", 33/"Straight » 0505. 
to obviate any Space between to & ’ . 3/ Straig f 7 
the Stee! and the Wood xs 1 y— — ¥ ce 
Ss . -. ~- * =a. & (¥ ait 
a @ { . = e @ -- : 
ee @®) 1 Vo em: Ce Bowe” SS . oP, 
“FOS. Ne 05R ops & S 3 
b Cae 75 REN o_O _y = 
2 T 


HVGUAAEUEOEOGAEUEADAUADEDOOENEUEOOOOOEOEOADOUANAUAUAUELOGEEEAGAOALAUGUAUEUAUEUUAEOU AAA ANEDEAEAUUTA AULA AUDA EAA ED GS PUEDES 


United States Munitions: 


The Springfield Model 1903 Service Rifle 


TULL CL 


Dropping to finish 

Pickling 

First trimming (inside of bow) 
Second trimming (outside) 

Cold dropping and straightening 
Milling top crosswise 

Milling left side crosswise 
Milling right side crosswise 
Milling bottom crosswise 
Burring operations 2, 3 and 4 
Milling top of tangs crosswise 
Burring operation 5 

Drilling, reaming and counterboring guard-screw 
holes and drilling for floor-plate lug 

Spotting two holes for magazine opening, drilling 
for floor-plate catch pin and counterboring for floo: 
slate lug 

Drilling to remove stock for magazine opening 
Milling to remove stock from top of magazine open 
ing 

Milling to remove stock from bottom of magazine 
opening 

Profiling rough to remove stock from magazine 
opening 

Profiling inside of magazine to finish 

Shaving rear end of magazine opening 

Filing to finish operation 13 

Drilling floor-plate catch-spring cavity and counte: 
boring for head of guard screw, rear 
Hollow-milling and counterboring front guard 
screw stud 

Hand-milling to remove steck in rear of front 
ruard-screw stud 

*rofiling outside of guard bow 
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front guard-screw hole H, rear guard-screw hole /, trigger 
slot J, floor-plate lug slot K, floor-plate spring hole L, 
floor-plate catch slot M, ramp N and the lightening 
cuts O. 

The working points are the top and bottom of the 
magazine walls Z and the front and rear guard-screw 
holes H and I. As the walls are very thin after being 
profiled, a steel block is used to fill the space between the 
walls so as to avoid springing in some of the clamping 
operations. The guard is finished by bluing. 

OPERATIONS ON THE GUARD 


Operation 
A-1 First blocking from billet 
B First dropping 
B-1 Pickling 
C Trimming 


*Copyright, 1917, Hill Publishing Co. 








Forged Steel, Blue 
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and 26 
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Profiling inside of guard bow 

Milling lightening cut in top of rear tang 
Profiling floor-plate lug slot and rear-end floor- 
plate seat 

Fiand-milling slot recess for floor-plate catch 
Hand-milling trigger slot 

Milling bottom of guard for floor-plate seat 
Burring for operation 24 and broaching operation 
23 


Profiling recesses for floor-plate tenons in front 
of magazine opening and in floor-plate lug slot 
Hand straddle-milling sides of projecting rear mag- 
azine wall 

Hand-milling ramp cvt in rear magazine wall 
Profiling edges of guard bow and of front and 
rear tangs 

Milling edge of tangs 

Milling left side of tangs 

Milling bevel on outside of right wall of maga 
zine 

Milling bevel on outside of left wall of magazine 
Counterboring guard-screw holes to finish and 
reaming floor-plate catch-pin hole 

Filing, general 

Polishing 

Filing, cornering 

Bluing 
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OPERATION 2 
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OPERATION A. FIRST BLOCKING FROM BILLET One. Work-Holding Devices—Vise jaws, Fig. 1168; details in 
Transformation—Fig. 1159. Number of Operators—One. Fig. 1169. Tool-Holding Devices—Standard arbor. Cutting 
Description of Operation—Shaping from billet. Apparatus T°ols—Interlocking milling cutter 3.22 in. diam., center cutter 
and Equipment Used—Billings & Spencer 1,000-lb. drop ham- 2.78 in. diam., 28 teeth, left-hand spiral, one turn in 48 in., 
mer. Production—40 per hr. right hand. Number of Cuts—One. Cut Data—60 r.p.m.; 
5,-in. feed. Coolant—Cutting oil, two ,,-in. streams. Average 
OPERATION B. FIRST DROP FORGING Life of Tool Between Grindings—3,500 pieces. Gages—A form 
Transformation—Fig. 1160. Number of Operators—One. gage with guard laid on side. Production—20 per hr. 
Description of Operation—Drop forging to shape. Apparatus OPERATION 3. MILLING RIGHT SIDE CROSSWISE 
and Equipment Used—Billings & Spencer 1,000-lb. drop ham- — nt . ‘ ’ 
mer. Production—35 per hr Transformation—Fig. 1167. Machine Used—Pratt & Whit- 
’ ’ ney No. 2 Lincoln miller. Number of Operators per Machine 
OPERATION B-1. PICKLING —One. Work-Holding Devices—Vise jaws, same as Fig 1169, 
N oO ators—One. Description of Operation— but reversed Tool-Holding Devices—-Standard arbor. Cut- 
ey ye A baskets in the pickling solution, which con- ting Tools—Same as operation 2. Number of Cuts—One. Cut 
sists of 1 part sulphuric acid and 9 parts water, and left from Data—60 r.p.m.; %-in. feed. Coolant—Cutting oil, two j-in. 
streams. Average Life of Tool Between Grindings—3,500 


16 to 12 min. Apparatus and Equipment Used—Wire baskets, : . § : ie uM 
wooden pickling tanks, hoists. pieces. Gages—Same as in operation 2. Production—20 per hr. 





OPERATION C. TRIMMING OPERATION 4. MILLING BOTTOM CROSSWISE 
Transformation—Fig. 1161. Machine Used—Bliss press, Transformation—Fig. 1170. Machine Used—Pratt & Whit- 
3%-in. stroke. Number of Operators per Machine—One ney No. 2 Lincoln miller, Fig. 1171. Number of Machines per 
Punches and Punch Holders—Square shank. Dies and Die Operator—Five Work-Holding Devices—Special vise jaws. 
Holders—In shoe by setscrew. Stripping Mechanism—Punch Tool-Holding Devices—Standard arbor. Cutting Tools—Gang 
down through die. Average Life of Punches and Dies—15,000 mill, Fig. 1172. Number of Cuts—50 r.p.m.; %-in. feed 
pieces. Production—Grouped with operation B. Cut data—One. Coolant—Cutting oil, ;y,-in, stream. Average 











FIG. 1170 
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OPERATION D. DROPPING TO FINISH ; Fle ; 6 
Number of Operators—One forger and one helper. De- sagt? ae Pal 
scription of Operation—Finished drop forging; simply sizes _— - “Ss 
the guard to closer limits than first dies. Apparatus and a - f 
Equipment Used—Billings & Spencer 1,000-lb. drop hammer. \“— U 
Production—50 per hr. 
OPERATION D-1. PICKLING “es FIG. 1173 
Number of Operators—One. Description of Operation 
Same as previous pickling operation. Life of Tool Between Grindings—3,500 pieces. Gages— 
" . in _ . - 7° = 2 PR . Fig. 1173: a master guard is fastened at A; work is clamped 
OPERATION E. FIRST TRIMMING (INSIDE OI BOW) at B by clamp C; gaging is done by laying a straight-edge 
Transformation—Fig. 1162. Machine Used—Bliss back- across the work and the master; can be turned over to gage 
geared press. Number of Operators per Machine—One. ether sides. Production—20 per hr 
Punches and Punch Holders—Square shank. Dies and Die 
Holders—In shoe by setscrew. ee Mechanism—Piece OPERATION 4%. BURRING OPERATIONS 2, 3 AND 4 
of stock screwed to shoe in back of punch. Average Life of N : a : oa pe 
> eee ima “ or - : ‘ Number of Operators—One Description of Operation— 
Punches—20,000 pieces. Production—450 per hr. Removing burrs thrown up by operations 2, 3 and 4. Appa- 
OPERATION E-1. SECOND TRIMMING (OUTSIDE) ratus and Equipment Used—File. Production—75 per hr. 
Transformation—Fig. 1163. Machine Used—Bliss back- or r rr 7 > 7. TANQS se” TCH 
geared press. Number of Operators per Machine—One. Punches O1 ERA FION 5. MILLING TOI OF TANGS ‘ ROSSW SE * 
and Punch Holders—Square shank. Dies and Die Holders- rransformation—Fig. 1174. Machine Used—Garvin No. 17 


miller. Number of Machines per Operator—Four, Work- 


In shoe by setscrew. Stripping Mechanism—Punched down be zs 
Special vise; vise jaws, Fig. 1175. Tool 


through die. Average Life of Punches and Dies—1,500 pieces. Holding Devices 
Production—400 per hr. Holding Devices—Standard arbor. Cutting Tools—Gang of 
milling cutters, Fig. 1176. Number of Cuts—One. Cut Data 
OPERATION F. COLD DROPPING AND STRAIGHTENING -80 r.p.m.; %-in. feed. Coolant—Cutting oil, ;,-in. stream. 
Number of Operators—One. Description of Operation Average Life of Tool Between Grindings—3,500 pieces. Gages 
Straightening after being trimmed. Apparatus and Equip- -For contour, thickness and front tang. Production—20 
ment Used—Billings & Spencer 400-lb. drop hammer. Pro- per hr. 
duction—300 per hr. . _ P . ; 
‘ii S = al at OPERATION 5%. BURRING OPERATION 5 
OPERATION 1. MILLING TOP CROSSWISE Number of Operators—One. Description of Operation 
Transformation—Fig. 1164. Machine Used—Pratt & Whit- Removing burrs thrown up by operation 5. Apparatus and 
ney No. 2 Lincoln miller. Number of Machines per Operator Equipment Used—File Production—125 per hr. 


—F our. Work-Holding Devices—In vise jaws, Fig. 1165. 
Tool-Holding Devices—Standard arbor. Cutting Tools—Two OPERATION 6. DRILLING, REAMING AND COUNTER- 








spiral mills, one 3.375 in. diam. by 3.75 in. long; one 2.75 in. 12 AQTAR CRP RW 7a AN 7 
diam., 0.50 in. long; 30 teeth left hand. Number of Cuts BORING Gt ARD-™ naw ony AnD DRANG 
—One. Cut Data—60 r.p.m.; %-in. feed. Coolant—Cutting oil, FOR FLOOR-PLATE LUG 
two ,;;-in. streams. Average Life of Tool Between Grindings— Transformation—Fig. 1177. Machine Used—Pratt & Whit 
3,500 pieces. Gages—Fig. 1166; A, surface and projection with ney four-spindle 16-in. vertical drilling machine. Number of 
relation to underside of guard: B, thickness of projection; C, Operators per Machine—One. Work-Holding Devices—Drill 
contour of tang to see if it will finish up in future operations: jig, Fig. 1178. Tool-Holding Devices—Drill chuck. Cutting 
if not, a little bending is permissible at this stage of the Tools—Counterbore for screw hole; reamer for guard-screw 
of Cuts—Four Cut Data—350 r.p.m.; hand 


process; D, squareness of sides. Production—20 per hr hole. Number 

wees es feed. Coolant—Cutting oil, %-in. stream. Average Life of 

OPERATION 2. MILLING LEFT SIDE CROSSWISE Tool Between Grindings—350 pieces. Gages—Fic. 1179; A, 

Transformation—Fig. 1167. Machine Used—Pratt & Whit- location of holes; B, depth of counterbores gaged from top of 
ney No. 2 Lincoln miller. Number of Operators per Machine— guard. Production—15 per hr 
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OPERATION 7. SPOTTING TWO HOLES FOR MAGAZINE 
OPENING, DRILLING FOR FLOOR-PLATE CATCH 
PIN AND COUNTERBORING FOR FLOOR- 

PLATE LUG 
-Fig. 1180. Machine Used—Dwight Slate 
drilling machine Number of Operators 
Work-Holding Devices—Drill jig, Fig. 
Tool-Holding Devices—Drill chuck 
Number of Cuts—One. Cut Data 
Cutting oil, — stream. 


Transformation 
16-in. three-spindle 
per Machine—One. 
1181; details in Fig. 1182. 
Cutting Tools—Twist drills 

600 r.p.m.; Coolant 


hand feed. 


Average Life of Tool Between Grindings—350 pieces. Gages 
—Fig. 1183. Production—35 per hr. 
OPERATION 8 DRILLING TO REMOVE STOCK FOR 


MAGAZINE OPENING 
Transformation—Fig. 1184. Machine Used—Pratt & Whit- 
ney 16-in. vertical drilling machine. Number of Machines per 


Operator—Two, one front and one rear. Work-Holding De- 
vices—Drill jig, Fig. 1185 Tool-Holding Devices—Taper 
shank. Cutting Tools—Twist drill. Number of Cuts—Two. 
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FIG. 1174 
OPERATION 5 
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Cut Data—350 r.p.m.; %-in. feed. 


Coolant—Compound, \-in. 
Average Life of Tool Between Grindings—150 pieces. 
Production—85 per hr. 

MILLING TO REMOVE STOCK FROM TOP 

OF MAGAZINE OPENING 

Transformation—Fig. 1186. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator 
—BSix. Work-Holding Devices—Special vise jaws, Fig. 1187; 
details in Fig. 1188. Tool-Holding Devices—Standard arbor. 
Cutting Tools—Milling cutters, 3.56 in. diam., 0.75 im. thick, 28 
teeth, left-hand spiral. Number of Cuts—One. Cut Data— 
60 r.p.m.; %-in. feed. Coolant—Compound, h stream. 
Average Life of Tool Between Grindings—3,500 pieces. Gages 
—None. Production—30 per hr. 


OPERATION 10. MILLING TO REMOVE STOCK FROM 
BOTTOM OF MAGAZINE OPENING 


Transformation—Fig. 1189. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator 
—Six. Work-Holding Devices—Vise jaws (see Figs. 1187 and 
1188). Cutting Tools 


stream. 
Gages—None. 


OPERATION 9. 








Tool-Holding Devices—Standard arbor. 
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Number of Cuts—One. Cut Data—60 r.p.m.; 
4%-in. stream. Average Life 
Gages—None. Pro- 


—See Fig. 1190 
%-in. feed. Coolant—Compound, 
of Tool Between Grindings—3,500 pieces. 
duction—25 per hr. 


The guard of the Springfield rifle is a more difficult 
piece to make than the similar part in the Enfield, largely 
owing to the latter having a separate magazine of pressed 
steel. Making this solid with the guard requires drilling 
the ends, milling out most of the stock with a gashing 
cutter and finally profiling to shape. The outside of the 
magazine is finished by milling with large slab cutters. 

It will be noted that the first machining operation is to 
mill the top of the magazine. In the succeeding opera- 


— 
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FIG. 1T9A 


FIG. lI79B 
OPERATION 6 





tions, the guard is forced up against this surface as a 
locating point, as can be seen in Fig. 1175. Here the 
upper surface locates against ledges on the sides, which 
enables the operator to see when the guard is firmly 
located against this seating point. This requires means 
for forcing the point up from underneath, care being 
taken to avoid bending the tang out of shape. This is 
also looked after in some of the side milling fixtures as in 
Fig. 1169, and in milling the bottom in Fig. 1171. 
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This operation has a rather unusual method of gaging 
as seen in Fig. 1173. The master guard or sample A 
fastened to the fixture and the work B is clamped in place 
by C. A straight-edge is then laid across the bottom of 
the guards to see how they 
rolled over to see how they 


is 


compare. This can also be 
compare in other ways. 

Milling the top and bottom requires rather complicated 
gangs of cutters, with dimen- 
sions, as the contours are quite particular owing to the 
fit in the stock. These are all interlocking cutters as can 
be seen. 

The drilling jigs locate from the top also. The holes 
at each end for the screws are drilled and counterbored in 
Fig. 1178, the two end holes for the floor-plate lug open- 


both of these being shown, 


ng being drilled at this setting. These are gaged in 
Figs. 1179-A and 1179-B; the first gages the location 
of the holes and the latter the depth of the counterbores. 
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OPERATION 7 
The drilling of the end holes for removing the stock 
from the magazine is also on a “holding up” fixture, the 
magazine portion of the guard being supported by the 


crossarm underneath. Next, the center portion is almost 
entirely cut away by sinking in a milling cuiter as previ 
ously mentioned. slotted as 
. 1197 

Another fixture where the guard is pressed up against 
the top guides is shown in Fig. 1201. Fig. 1202 shows 
one the few This gages the height 
of the tang seat screw thimble, with regard 
to the top of the it fits against the 


The back end is shaved or 
shown in Fig. 


indicating gages. 
the 
guard, where 


of 
for rear 


bottom of 


the receiver. The need of this measurement is to prevent 
the back end of the tang from being drawn out of shape. 
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OPERATION 11. PROFILING ROUGH, 


FROM MAGAZINE OPENING 


AMERICAN 


TO REMOVE STOCK 
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OPERATION 13. 
Transformation—Fig. 


SHAVING 
1196. 


REAR END OF MAGAZINE 
Machine Used—Bement- Miles 





Transformation—Fig. 1191. Machine Used—Pratt & Whit- slotter, 24-in. table. Number of Operators per Machine—One. 
ney No. 2 profiler. Number of Operators per Machine—-One. Work-Holding Devices—Clamped by vise jaws; located by 
Work-Holding Devices—Clamped by vise jaws; located by pin pin, Fig. 1197. Tool-Holdin Jevices—Regular holder. Cut- 
A, Fig. 1192. Tool-Holding Devices—Taper shank. Cutting ting Tools—Shaving tool, Fig. 1198. Number of Cuts—One 
Tools—Milling cutters. Number of Cuts—Two. Cut Data— Cut Data—50 strokes; hand feed. Coolant—Cutting oil, y;-in 
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FIG. 1191 


























FIG. 1192 


OPERATION Il 





_ ff - 


CER a ee 


FIG. 1196 


FIG. 1197 


stream. 
Produc- 


1,200 r.p.m.; hand feed Coolant—Compound, \-in. 

Average Life of Tool Between Grindings—200 pieces 

tion—15 per hr. 
OPERATION 12. PROFILING INSIDE OF MAGAZINE 


TO FINISH 


Transformation—Similar to Fig. 1191. Machine Used— 
Pratt & Whitney No. 2 profiler. Number of Operators per 
Machine—One. Work-Holding Devices—See Fig. 1192 Tool- 
Holding Devices—Taper shank. Cutting Tools—Roughing 


and finishing cutters: same as operation 11. Number of Cuts— 
Two. Cut Data—1,200 r.p.m.; hand feed. Coolant—Compound., 
\%-in. stream. Average Life of Tool Between Grindings—250 
pieces. Gages—Figs. 1193 to 1195; pins locating guard on 
gage, opening is compared with hole in gage; plug for hole 
through guard; form of end. Production—20 per hr. 
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stream. Average Life of Tool Between Grindings—150 pieces 
Gages—Form, Fig. 1199. Production—35 per hr. 
OPERATION 13%. FILING TO FINISH OPERATION 13 
Number of Operators—One. Description of Operation— 
Operation 13 leaves the piece rough, and 13 smooths it up. 
Apparatus and Equipment Used—File. Production—125 per 
hr. 
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OPERATION 14. DRILLING FLOOR-PLATE CATCH-SPRING 
CAVITY AND COUNTERBORING FOR HEAD OF 
REAR GUARD SCREW 

Transformation—Fig. 1200. Machine Used—Dwight-Slate 
three-spindle 16-in. vertical drilling machine. Number of 
Operators per Machine—One. Work-Holding Devices—Drilil 
jig, Fig. 1201; guard is held down by latch A, is supported 
by wedge B and held sidewise by thumb-screw C and D. Tool- 
Holding Devices—Drill chuck. Cutting Tools—Counterbore 
and drill. Number of Cuts—Two. Cut Data—Speed of drill, 
600 r.p.m.; spee@ of counterbore, 450 r.p.m. Coolant—Cutting 
oil, ys-in. stream. Average Life of Tool Between Grindings 
—350 pieces. Gages—Fig. 1202, needle gage for locating 
rear screw hole from the magazine opening; also, gage for 
ecatch-spring cavity. Production—50 per hr. 
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FIG. 1201 ell 


x 
Truck for Drilling, Reaming 


and Countersinking 
By Wiiu1AM M. KENNEDY 


Owing to the unprecedented demand for skilled labor 
in the shipbuilding industries, and the increase in wage 
following the demand, the ability to supplant crude 
methods at the “tool point” will enable employers to 
offset high wages by large output. 

It must be understood that the increased production 
must be obtained through methods of management and 
the use of tools best adapted for the job in hand, and 
not by any extra effort on the part of the workmen. 

The portable countersink truck, fitted with a suitable 
drill machine, is a means by which considerable reduction 
may be made in the cost of countersinking on certain 
classes of drilling and reaming. 

HANDLINGS AND Cost OF COUNTERSINKING 

With the wall radial type of machine the following 
operations are necessary to accomplish the work: Handle 
to pile at countersink, hoist to table, countersink (if a 
movable table is not in use, work must be turned; in 
the case of long bars it is necessary to have a man assist 
in the handling), remove from table to completed pile, 
remove from pile to next operation, or ship. 

Material is delivered to the pile and removed by the 
handling gang, handling to and from the table being 
done by the countersinker. When an extra man is re- 
quired for handling long bars, his services are furnished 
without extra cost to the pieceworker. 

The cost of countersinking by this method (piecework) 
is 14c. per 100 holes of 14-in. diameter, the price in- 
ereasing 2c. per 100 for each 14-in. increase in diameter. 


oh 
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This price does not include the handling to and from 
machine, or pay of extra hand when used. 

By using the portable truck the handling operations 
are reduced to a minimum. After the last shop opera- 
tion, the plates are removed to the rack, where they are 
to be stowed. Instead of immediately stowing them in 
the rack, they are spread on the ground for counter- 
sinking. The portable truck is then put in service, 
completing the work in short order; after which the 
plates are racked. In the event of plates that re- 
quire rolling, the countersinking is, of course, done 
first. These plates are spread out in reach of the 
crane, at the rolls, to obviate an additional han- 
dling. As manifolds are located in numerous 
places throughout the yard and shop, it requires 
little time and preparation to move and connect 
the portable truck. The price per hundred, using 


: a ab 
Ce ZO 


‘om ox 


ss 


5 | TED 6 





FIG. 1202 
OPERATION |4 


the portable truck, is 5c. for %4-in. holes, the price in- 
creasing 144c. per 100 holes for each 4-in. increase in 
diameter. 

The economy of countersinking with the portable ma- 
chine is very evident, no gang-handling being required 
for rolled work; and for straight work, only the spreading 
out of the material before racking. 

The handling operations at the machine are entirely 
eliminated, the results being a reduction in the price 
per hundred, without extra effort, added fatigue, or a 
decrease in earnings for the operator. Fatigue is really 
reduced in having no handling to do. 


OTHER OPERATIONS PERFORMED TO ADVANTAGE 


Reaming decks, inner bottom, bulkheads the 
ground, drilling holes for wood decks, and any similar 


on 


horizontal work may be successfully executed as herein- 
after described. 

Owing to fitting bolts interfering with the operation 
of the truck, boards with cleats or lights channels are 
laid along the work; the wheels of the truck then operate 
without interference. It will be found advantageous to 
work fore and aft along the seams, then turn the truck 
and work athwartship, along the beams. 

By using a combination reamer and countersink, holes 
that require recountersinking can be completed when 
reaming. 

The machine should at all times be perpendicular to the 
work, especially when reaming, the detail A being fitted 
to allow the machine to pivot quickly. Unless this is 
done many reamers will be broken. 

Where a wood deck is laid, the cost of drilling holes 
for deck bolts is exorbitant, because of the many settings 
With the portable 


up, the holes being widely spaced. 
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truck, this drilling can be accomplished speedily and 
economically, the cost being 40c. per 100, 

Where there is a steel deck throughout, the rivets are 


driven before the wood deck holes are marked off, thereby 
Where 


planks 


civing the machine a smooth surface to work over. 
the decks are laid on beams and tieplates, stage 
can be utilized for making up the track upon which the 
truck runs. 

A portable truck made 


he successfully applied to this work. 


according to the drawing can 


No special material 
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Report Regarding the Partly Destroyed 
Industries of France 


survey of the 


since 


has made a 
been invaded and have 
The information 


French Government 
France that have 
passed into British or French control. 
collected shows how many buildings have been destroyed, 
how farm land has been devastated and what in- 
dustries have been affected by the war. From this 
compilation the following list has been taken showing the 


The 


regions of 


much 
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eS 
PLAN AT TOP 


PORTABLE TRUCK 


or equipment is required in its manufacture, as the 
structural material is procured from scrap plates and 
angles; the pipes and fittings are standard. The handle, 
item B, is taken from the pneumatie drill in use. The 
hack of the truck is filled with punchings to obtain the 
required weight, which acts as a counterbalance for the 


front part of the machine. 


IMPROVEMENTS Not ILLUSTRATED 


The following are some improvements that have been 
applied since the completion of the accompanying draw- 
ing: A toolbox in the box; a single 
handle in the center instead of two handles; a lubricant 
tank between the counterbalance and the drill machine, 
with \4-in. pipe lead to the point of countersink. The 
necessity of this last item depends on the grade of steel 
of which the drills and countersinks are made and the 
material of which the work to be drilled and countersunk 
is constructed. 


counterbalance 


FOR 





PLAN OF BOTTOM 


DRILLING MACHINE 


manufacturing industries, connected with metal working, 
whose plants have been destroyed either wholly or partly 
in the invaded area: 

Automobiles; files and small tools; wire of different 
metals; bolts and nuts; nails, tacks and serews; chain 
and cable; electric motors; large and small electric 
machinery; electric lamps; copper and aluminum 
tubes; hardware; fabricated sheet metal; boilers; agri- 
cultural machinery; iron castings; bronze, aluminum, 
zinc, platinum, nickel, lead and copper castings ; machine 
tools; railway material of all kinds; steel castings and 
steel forgings ; heating appliances ; balls and ball bearings ; 


steel, 


contractors’ machinery; woodworking machinery; steam 
engines; gears; molds and dies; springs; automobile 
parts; horseshoes; structural steel. It is very probable 


that other industries not mentioned have suffered, and 
are in as bad a condition as those mentioned. The up- 
building of these industries will be one of the problems 
the invaded countries must face whea the war is over. 
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Problems of Thread Milling 


The increase in the use of thread millers as effecting 
“an improvement in quality and accuracy over cutting 
threads with tap and die has brought forward some new 
problems which it does not appear that even the manu- 
facturers of the millers themselves have solved. It has 
always been recognized that on certain parts produced 
on hand or automatic turret lathes, whereon the outside 
surfaces are generated with a form tool on the cross-slide 
and the inside work with turret tools, some degree of 
eccentricity will be found between the bores and the 


outside diameters. This may not occur on every suc- 


cessive part produced, but it will occur on some, and 
must be 


in consequence reckoned with all the time. 
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PROBLEMS IN THREAD MILLING AND 


THEIR SOLUTION 


1 TO 3. 


FIGS. 


Where holes in such parts were tapped, or where threads 
were cut on an outside surface with a die, the thread 
took the same center as the surface on which it was cut, 
due to following the line of least resistance. This was 
the case whether the threads were generated as an 
operation on the turret lathes or as a separate operation 
with a different setting, as in the latter case there would 
always be sufficient float to the tap or die to allow it to 
accommodate itself to any reasonable degree of eccen- 
tricity. 

When these same parts are threaded on a miller, a 
different condition may exist. It is almost universal 
practice at the present time to fit these machines with 
some form of draw-in collet, holding parts by an out- 
side surface. In cutting internal threads in this manner, 
_it will readily be seen that any degree of eccentricity 

between the hole and the outside will be reproduced 
between the hole and the thread, since the milling cutter 
has no float or accommodation, and will mill on a true 
radius with the surface gripped in the chuck. On parts 
where the internal thread is a straight threaded hole 
from a flat surface—in other words, where it is not a 
shouldered hole—this threading off-center would rarely 
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ever cause trouble; but where the thread is cut in a 
counterbored hole, and the part to be assembled with it 
has a shoulder close fitting in this counterbore, it be- 
comes a serious mechanical problem. 

In Fig. 1 is shown a form of part met with in every- 
day experience, the plan view showing in exaggerated 
form how work of this character comes from a thread 
miller. The first remedy that suggests itself is to correct 
the eccentricity of the first-operation machining by per- 
forming a second correcting operation. But to this there 
are two objections: It adds another operation and 
additional expense of production that in only a few cases 
would be warranted by conditions, as in most instances 
the slight amount of eccentricity of machining does no 
harm whatever for the purposes for which the part is 
Assuming that the correcting operation is perfect, 
threads, because 


used. 
it does not insure against eccentric 
this would require that the collet on the miller always 
run perfectly true, which everybody with experience 
knows is too much to expect under continuous operation. 
It is apparent that a better method would be to correct 
the trouble on the machine itself, naturally by devising 
a manner of holding that will if possible centralize the 
part to be milled with reference to the surface on which 
the thread is to be cut. On certain classes of work this 
is easy; take the part shown in Fig. 1, for instance. 
The body diameter for the thread is reamed all the way 
through, and later a recess cut near the bottom and the 
thread cut down to this recess. The reamed surface of 
the hole to be threaded must necessarily be concentric 
with the part below the recess, and it is necessary only 
to mount the part on a faceplate, using a locating plug 
in the unthreaded portion of the hole, to obtain perfect 
concentricity. Such a mount is shown in Fig. 2. It will 
be noticed that the faceplate is recessed so that an im- 
portant surface of the part being held bears on its face. 
The object of this is to use as a reference point on the 
operation the same surface that is to be the fitting surface 
when the part is later assembled. On such particular 
work as thread milling this should always be done, where 
practical, as it eliminates one possible source of error. 
There are certain parts, however, which from their 
form cannot be held on a locating plug. Take for 
instance a cartridge case, as illustrated in Fig. 3. This 
presents unusual difficulties, because the tolerance on 
the outside machined portions of the rim and barrel is 
in each instance 0.008 in., while the tolerance on the 
thread is only 0.003 in., and on the counterbored mouth 
¢.004 in. The first device I ever saw on a miller, cutting 
the thread for the primer in cartridge cases, was doing 
better work than they had got from the spring collets, but 
not good enough by any means, because of the trouble 
caused by the above-mentioned tolerances. A faceplate 
and holding straps had been provided, on the same order 
as shown in holding the part (Fig. 2), but the reference 
point was an outside surface, a hole in the faceplate 
having been ground to the maximum limit dimension 
of the barrel. It is obvious that, while some cartridge 
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, and some might centralize 
‘themselves approximately, a to the minimum limit 
‘ould chuck 0.004 in. eccentric with its mount—altogether 
too much to permit of the shoulder on the minimum 
I have never seen 


ases would fit this hole snugly 


case 


counterbore. 
why it 


thread gage entering the 
it done, but have often 
possible to follow the practice in the ball-bearing grinding 
plants in problems of this kind. In such plants it has 
been a determined fact for years that spring collets do 
do not stay so for any 
it is practice 


wondered would net be 


not olten true, or once true, 
length of time under service. 
to supply the master collets with cheap false jaws that 
true at the start of and often 
reground at intervals during the progress 
Instead 


millers, 


run 
Consequently, 


are ground every job, 


checked and 
of a job, or even of a single day’s operation. 


collets for the thread 


of making permanent 


designed to fit every separate part to be held, a form 
of collet could be designed to which thin plate jaws 


could be attached in a manner to accommodate quite a 
wide variety of work. Some form of adapter could then 
be attached to the cross-traveling carriage of the miller, 
on which a tool-post grinder could be mounted, and every 


time a job was set up, or at any time inspection boned 
the machine was producing eccentric work, it would be 
possible to put the chuck in perfect working condition in 
minutes’ time. 

operating thread millers, I 
have noted two distinct systems in practice. In a large 
machines of this the 
operators had been trained by a representative from the 
manufacturer to this order of procedure: After setting 
the cutter to position relative to the work, it was brought 
work spindle standing still. 


revolved exactly one 


a matter of fifteen to twenty 


Regarding the method 


plant, using a“number of class, 


to cutting depth with the 
The work spindle was then started, 
turn, and stopped, after which the cutter was backed 
out of the cut and the The 
produced by this order of movements showed a very pro 
nounced marking where the cutter started or stopped, 
and in case the work crept to the slightest degree during 
high spot in 


moved out of way. work 


the cutting revolution, there would be a 
the thread at the 
off with a file. 

A much better method, beyond question, is to start the 
work spindie in motion before starting the cut, and to 
take one-quarter of a revolution, or slightly less, to bring 
the cutter to depth. After one and a quarter revolutions 
of the work spindle, the is backed out, and last 
of all the work spindle stopped. This method may be 
condemned and as wasting time, but 
if quality of work counts for anything, the slight increase 
in the time required to produce a part will be justified, 
as the closest scrutiny will not discover where the cut 
started or ended. F. H. Bogart. 


Philadelphia, 


meeting point, which had to be dressed 


cutter 


as being too slow 


Penn. 


A 


Simple Drill Jig for Three Different 
Pieces of Work 


Recently I had drilling the holes 
in the pieces shown in Figs. 1, 2 and 3. The holes are 
Not having sufficient pieces to warrant 
making expensive jigs for each of them, I designed the 
jig shown herewith, for all three pieces. The 
the Figs. 1 had to be 


jigs for 


to design 


of the same size. 


to serve 


holes in shown in end 2 


prec es 
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at right angles to the slot and an exact distance from it. 


The hole in the piece shown in Fig. 3 had a small allow- 
ance for error. 

In Fig. 4 is shown the jig assembled, and Figs. 5, 
6, 7 and 8 are the details. The V-block shown in 
Fig. 5 is made of 114x1-in. cold-rolled steel. The part, 


5 and is so located in it 
Fig. 6, accommodate 


or the projection #, Fig. 1, whichever 


Fig. 6, fits the slot A in Fig. 
that the projection B and the slot C, 
the slot D, Fig. 2, 


piece is being drilled. The drill bushing is carried in 
the piece, Fig. 7. Provision is made for attaching it 


to Fig. 5 at three places suitable for the work under 


- gp Nott f 6 Drill _ gietz Drill No. 22 Drill Ai 
Gomi Gyu AWN Aq nl Gai CTC in weld? 
Fig. 1 Fig. Q Fi 
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FIGS. 1 TO 8. DRILL JIG ACCOMMODATING THREE 
DIFFERENT PIECES OF WORK 
operation. In Fig. 8 is shown a swinging clamp 


made in such a manner as to be attachable to either end 
of the jig. 

In drilling the 
the V with its projection F 
the piece Fig. 6. The clamp in Fig. 8 is 
swung into position and the screw tightened. This screw, 
having its center line slightly below that of the work, 
olds it securely in the slot and down in the V. The 
piece shown in Fig. 2 is drilled in a similar way, placing 
it in the other and attaching the drill-bushing 
holder and clamp to their proper places. In drilling 
the piece in Fig. 3, it is held by hand in the hole F, in 
Fig. 6, which is exactly coincident with the center line of 
the work when lying in the V. The drill-bushing holder 
is fastened solidly to the frame, by means of screws and 
pins, in the proper position over the center of the V 


shown in Fig. 1, it is laid in 
pushed into the slot € of 


piece 


shown in 


side 


gvroove. 

The jig is easily kept clean of chips and is quick to 
operate, and is not as expensive to construct as the more 
C. F. Hany. 


a eg ones. 


York City. 


New 


























February 15, 1917 AMERICAN IACHINIST 297 
Discussion of Previous Question 








The Design of Tumbler Reverse Gears 


adstoek 
by D 


These 


a 
Bliss on pave ‘Sl. 


Sherwood 
In Fig. 1 
manufactured in 


The article DY 


s shown the le 


Was very interesting. 


end of.a_ lathe several sizes 
Mitchell & Co., Keighley, Yorkshire, England. 
fitted 


reverse destoned Ol 


Mr. Bliss. 


lathes are with a tumble 


same general lines as those advocated by) Sink 


the lathes range from 12- to 32-in. swing, it is obvious 
that the reverse will be subjected to fairly heavy duty 
in the larger sizes, while the smaller machines will 
try it out more particularly from the viewpoint of easy 


and rapid operation. So far as | know, out of some 


hundreds of lathes fitted in this way no trouble has 


However, | wish to 
the 


ne believes 


heen experienced in their operation. 
call to Mr. Bliss’ 


moments and bearing pressures which 


turhing 
to he 


attention analysis of 


erroneous In several details, though he leaves himsell 
open to correction. 
For the benefit of those readers who have forgotten 


or did not the original article it may be stated that 


its purpose Was to show that the ordinary type of tumble 


see 


ee —$— > te — 


re. —_ 














FIG. 1. HEADSTOCK OF LATHE 

reverse, as used on lathes and other machine tools, could 
be much improved in handiness, durability and rigidity 
by slight modification in the design. In general prin- 
ciple the idea is shown in Fig. 1, 781, Vol. 42. 
There is a single idler on one side of the tumbler plate 


page 


| his disposi 


ihe 1 couple of idlers on the other side. 
tion o the stud vears nol only a lows an easier and 
cer engagement of the reverse vears, but also eives 
greater rigidity and durabili by reason of the reduced 
pressure on tli bearings ol he idlers In these claims 
Or 





» D 4 
y \ 
/ \ 
/ \ 
/ \ 
/ \ 
f 
FIG DIAGRAM OF GEAR TRAIN AND MOVEMENTS 
|! am quite at one with the original writer; s only 


him. 
he states that the 


question of degree on which I differ with 
Vol. 42, 
resultant of the tooth pressures is so arranged as to give 
to the The 
to achieve this desirable object is also indicated, 
Mr. Bliss. 


nearly a 


Referring to Fig. 6, page tou 


moment plate. construction 


a zero turning 
hecessar\ 
and it is here where | begin to disagree with 


a ») 
o 


very 
least that side 
the force diagram for 
resultant A 
the teeth, 
This force is tending to turn 


B. 


shown in this discussion, is 
reproduction of Fig. 6 (here noted) or at 
of it Now 


that 


Twice the 


havine the two idlers. 
gear DD) 


practically 


stud of shows the has a 


magnitude of pressure on 


or 2 XX 1700 3400 |b. 


the plate in a clockwise direction and has an arm 


the other hand, has a resultant 


The year K, on pressure 
of 2600 |b. acting on its stud. This force multiplied bs 
the distance (' gives the moment tending to turn th 
plate counter-clockwise. Tf these two moments balance, 
the plate will be in equilibrium when under load. Ii 


does not appear to me that Mr. Bliss’ method takes into 
account the Its the stud of gea 


FE, which resultant 


for es ON 


resultant of 


will vary considerably with the diam 
eter of the gear. 
As applied to a lathe 


designing a 


the following pou ts 


headstock, 


should he noted in reverse gear of this tvpe 


The centers « 


as possible ; 


years should bx 
larg 


as convenient : the double idler side should be 80) 


driving and driven 


f the 


as small the single idler should be as 


arranged that there is a tendency for the gears to draw 


deeper into mesh. This can be resisted by a positive 


stop and has the advantage that both sides then tend 
to draw in and not one out and the other in: the singel 
idler is better if located on the in-running side of th 


idler gears: the feed and 


driver—this applies to all 
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screw-cutting transmission gears should be arranged so 


that when feeding toward the headstock the single-idlei 


is in use, because in thi 


the tumbler plate 
position there is only one stud under load and the load 


side of 


is less than if the double idlers were in mesh. Obviously, 


any ordinary lathe will be most often used for cutting 
right-hand threads and feeding toward the headstock: 
therefore, it is best to provide for the best conditions 
for working under the circumstances which will most 
often occur. 

In a power-raising device the greater load should 
come on the single idler side. while in other cases the 
design should be arranged so that the greater pressure, 
if any, is similarly located. ALBERT CLEGG. 


Keighlev. Yorkshire. England 


Deceptive Working Limits in the 
Manufacture of Munitions 


The article “Deceptive Working Limits on Munitions,” 
by F. H. Bogart, page 1021, Vol. 45, was 
a leaf taken out of our own book of experience. 

When the specifications for such parts as the primer 
bod the 
like an ordinary commercial one, with perhaps slightly 
There was an intimation 


reads as if it 


looked 


subcontractor, the proposition 


reac hed 


closer attention to refinements. 
that while the foreign representatives were not inclined to 
in the wav of limitations would 
the start 


be lenient, nothing drasti 
This was borne out at when 
The 
direct contractors, mill 
could be found that would supply raw material to the 
regular 


be encountered. 
the question of the formula for the metal came up. 
informed that no 


upon being 


gave permission to use 


readily 


spec ifications, 
The only stipulation was that the metal 


yellow brass. 
must not split in undergoing the processes necessary for 
the completion of the work. 

With the foregoing in mind, we actually presumed to 
use our own judgment as far as one or two minor dimen- 
sions were concerned, but were soon pulled up short by 
the inspector. As an example, on the recess at the end 
where the limit is plus or minus 0.002 in., 
an increase in the allowance. The inspector, however, 
continued to use the same gages for the overall dimen- 


we received 


sion: consequently, the conceded tolerance was of no use 
to us. This in spite of the fact that the lip was peened 
over a cap set into the recess and an extra thousandth or 
so would not interfere with the utility of the body. All 
the rejected pieces had to be rechucked and turned off to 
satisfy the inspector. 

While some of the processes of manufacture Mr. Bogart 
has observed, espec ially the sequence of operations, may 
be open to criticism, it is well te remember that the ele- 
ment of time was strongly impressed upon the subcon 
tractors. This being the case they could not, any more 
easily than the direct the proper 
equipment of tools in time for specified deliveries. Great 


contractors, secure 
credit is due these firms for the ingenuity exhibited in 
adapting to this fine work that built 
with no such purpose in mind. Furthermore, a far greater 


machines were 
number of small manufacturers might have been expected 
to beg off than have done so. Many of us believe that the 
experience gained, when applied to future business, will 


have been well worth the money and energy expended. 
Jersey City, N. J. 


H. D. Murpny. 





No. 7 


MACHINIST Vol. 46, 


Employment Bureaus for Classifying 
Workmen 


Everyone wants to reduce the labor turnover and will 
with that much of E. W. article on 
page 64. But never be reduced a bit, 
sc long as employees are considered a marketable com- 
modity, called labor, whose price fluctuates like that of 
raw material, according to the law of demand and supply. 


Johnson’s 


agree 


this turnover will 


Labor travels from place to place, not in the hope of 
landing a soft job, but in the hope of finding a square 
deal; there are a few exceptions, of course. 

In this connection let me recall an incident that came 
under my observation. There were several men of ability 
whose salary had remained unchanged for a time long 
“Miss Patience.’ With entire 


were going to obtain what they de- 


enough to exhaust con- 
fidence that they 
served, each independently went to the boss and asked for 
an increase. It was not granted. Each one had been 
employed for more than a vear, and new men had just 
been hired at a better rate than that which the old men 
One of the devil could not 
scare started an argument: 

The Man—Sir, I would like to have more money. 

The Boss—We cannot give you any more. 


Man—W hy ? 
Boss—Well, you are up to scale now. 


were getting. them whom 


We do not pay 
any more in this department. 

Man— You that 
almost everyone employed in this room and that you do 
not pay any attention if one man is better than another? 

Boss—It is this: Men are considered as labor. The 
market price for men employed in this department is 


mean you have a uniform pay for 


what you have, and that is the limit. 

Man—Then if I should work harder, study, improve 
myself, become more efficient, which I am doing any- 
way, I could not expect to get more money ? 

Boss— You have to become an executive to receive more 
money. Men are like potatoes; when you can buy them 
for $2 a bushel, you are not going to give $3. 

Man—I beg your pardon; men are more like silk than 
like potatoes. They are of different grades and qualities 
and of different values. 

Boss—TI have said all that I have to say on that subject. 

The man knew what to do. He left, and others too. 

I have found that the percentage of men leaving their 
employment to go for a soft job is very small. The am- 
bitious man leaves one place for another to improve 
himself (the man who has not seen is a small man), after 
he is convinced that he cannot learn any more at a 
reasonable rate of speed. Men know that staying too 
long on one job does not help them to advance. I have 
found few reasons that induce men to leave their work, 
and I have always been very curious to know why a man 
quitted his job. I found that the majority not 
satisfied with the way in which they had been treated 
not only from a financial standpoint, but from the partial 
ity or narrowness of a stupid boss. 

In regard to classifying workmen there is no better 
place to do it than right where they are employed, where 
there are evidences of their ability. But when 
man is classified, this fact should not limit him to work 
exclusively along such lines as have warranted his classifi- 
If he has the qualifications and can advance, let 


were 


once a 


eation. 
him progress. 
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It may interest the reader to know how these things 
are taken care of in Take a 
machinist. A young man is accepted as an apprentice by 
a manufacturer, and it that shall 
instructed and that at the end of three years he shall be 
ready to appear before the district board of examiners, 


Switzerland. the case of 


understood he be 


Is 


where, if he is qualified, he will receive a certificate by 
which it is known that he is a machinist. If he does not 
qualify, an investigation conducted by the district author- 
ity will reveal whether he made good use of his time or 
whether he did not the If 
he has not been instructed, the employer is fined. If he 
did not make good use of his time, he must try next year; 


receive proper instruction 


or if he wants to take a chance to go after a job without a 
ertificate, that is up to him. 

\ man who has been employed by a manufacturer, 
upon leaving his job receives a discharge, which may be 
in a standard 
home town, length of time he has been emploved, 


form with for the man’s name, his 


spac e 
in W hat 
owl 


the 


capacity he was working and whether he left of his 


accord. A space is provided for special remarks, 
foreman’s signature, the superintendent’s signature and 
the approval of these signatures by the town clerk ot 
chief of police. 

With all this a man is thoroughly identified, and when 
looking for a job he is asked to present his certificate 
He is then given the regular two weeks’ trial, during 
if 
he has made good, he is considered an employee of the 


After 


is an employee of the company, should the latter wish to 


which time he is under observation. After two weeks, 


company ; if not, he is discharged on the spot. he 
dispense with his services they must give him two wee ks’ 
notice and allow him a day or two to look for another 
job. This is federal law and holds good for any trade 


New Haven, Conn. Francis J. G. REUTER 


Measuring an Odd-Tooth Gear 
Mr. 


yround and measured 


which he 
short 


Duff dese ribes the 


the 


way in 


of 


On .page 67 


outside diameter a 


Ml 


~~ 





TOOTH 


MEASURING AN ODD GEAR 


odd number of teeth, 
lot 


of roughed-out gears, having an 


ruh 
{ 


and invites suggestions for measuring another ol 


these gears more rapidly 
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[ would suggest that if the lot is small (he alread 
has a blank ground to the required size), he first rough 
grind all the gears from 0.002 to 0.004 in. over the 
finished size. This could be done without che King up 
more than 1 in 40 or 50, while for finishing to si 
a suitable wheel should hold its size for about 30. 

However, if the number to be ground warrants. tli 
additional expense, the best wav of measuring these gear 
would be to make a collar with the bore to the high limit 


of the gear, and the outside diameter some suitable s 


sav 0.400 in. over the vear size. a wall of 0.200 i) 


YIVInYg 


A segment should then be cut out large enough to co 
two teeth in the gear and used in conjunction wi 
micrometer to obtain the required diameter of the gi 


’ , 
A. E. Burret 


In question 


Detroit, Mich. 








In an article entitled “Measuring an Odd-Tooth Gea 
nm page 67. Robin Duff seems to be at a loss to n 
means of caliperinge spur gears with odd numbers 
teeth while grinding. 

\ short time ago | had a number of 13- and 21-toot 
H-pitch steel pinions that were formed, as in Duff’s case 
ntegral with the shaft 

Finding that the space width on the pitch line o 
his particular gear was 0.2620 1 and having som 

—s ( “ \ 

'g Zs 

i ~ F 

3 fe 

‘g 5 Pig 

Ae 

| os = 

Brass Plug. | = 
fg * 
777- ts 
Wiis). 
cx , 
es 0 
wha M 

cs ~ 
MEASURING ODD-TOOTH GEAR WITH INSERTED PLUG 
-in. round brass rod handy, | annealed several inet 
of the rod and eut off pieces a trifle longer than thi 
feu! tooth. | then filed one end ol each ol these bras 
plugs a trifle wedge-shaped and drove the plugs ito 
the tooth space firmly with a hammer, leaving the outer 
end projecting hevond the line of the outer, or blank, 
diameter of the gear. The gear with the plug inserted 
was then ground and the measurement was obtained wtt 
© micrometer. measuring on the plug and the tooth. 
which were diametrically opposite, as shown in the illus 
tration. No trouble was occasioned by the plug working 
loose while the grinding was being done, and the method 


proved tO ly quit k and inexpensive. 
After grinding, 
the direction of the tooth erroove, 


RR. 


the plug may be removed quickly } 
tapping | 


Ktters, 


Nn 


Penn SAMUEL Boye! 


j 
t 
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Advantages of Plate Patterns 

Mr. Holadav’s article, “Plate Patterns.” page 1089, 

Vol. 45. contains information that is interesting and in 


He describes the many advantages in making 


structive, 


castings from plate patterns, but like the story, he stops 
just when it is most interesting to the pattern maker 

Two reasons why so few match plate patterns are made 
are that the purpose for whit they are tended ane W 
to construct them are not understoo ill pat 
makers. Having had considerable experience in this lin 
of work. I consider it a ery interestil i rtant 
branch of pattern making and it should be more at 
tention, not only by pattern ma t ” mal 
agers and foremen in general 

Mr. Holaday says, “Tl ) an alumi late « 
natterns is low. amounting on an average to about S75 
for a simple pattern for first-class equipment.” | hav 
made some dandy match pattern plate ! Wool 
Thousands of castings have were riact from. the Nn: they 
stood the racket and were g manv more thousands 
of castings I think the cost of wood plates, on an aver 


age, is less than that of aluminum plates. 


W hat advantages alun mun has ovel wood | am not im 
position to state, hecause ol tive fact that | have had 
little experience with aluminum match pattern § plates 


experiences W th wood plates nia \ he of in- 


Holaday. 


the columns of th 


Ilowever, my) 
Mr. 


occasionally in 


exchange of ideas 
Vachinist 


would he 


terest to Perhaps an 
lmerican 
might bring out some points of interest that 
appreciated by others who read this valuable journal. 

One of the details in connection with making 


learn 


a match 


pattern plate most interesting to me is to how 
the other fellow locates or the 
Perhaps Mr. Holaday has a method all his own to 


DUGGAN. 


matches his patterns on 
plate. 
suggest to other readers. M. E. 


Kenosha, \\ Is. 


Crane Inspection and Operation 


The article on page 957, Vol. 45, on the inspection and 


yperation of cranes, is valuable, and a copy of the “In- 
structions to Crane Operators” should be hung in every 
shop having a crane as part of the equipment. Mr. New 
comb deserves credit for sending this important contri 
bution and you for the excellent manner in which it is 
presented. Might I suggest that you get out an enlarged 
edition of it on heavy paper, say like the American Ma- 
chinist decimal-equivalent sheet. 

This matter of crane inspection and operation does not 
receive the attention it should, and it is only on the pub- 
lication of such an article that we notice how remiss we 
have been and how many more or less serious accidents 
might have been avoided had such a system been installed. 

During a strike, now many vears ago, | was taken from 
the drafting room, where I was having the rudiments of 


machine design soaked into me via the blueprint tank. ane 


put te running the crane. I was about 18 at the time and, 
even by my employer, was supposed to be moderately in- 
telligent: the the 


breakers in the shop, besides leaving me at the 


but that job nearly cost lives of all 
strike 
close of the day a nervous wreck from the narrow escapes 
amateur murderer. 

was all due to the lack of a 


One 


I had had from being an 


This. condition uniform 


signaling. man would wave his hands 


method of 
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and arms in a way that he thought would positively and 
unmistakably convey the impression to me that the load 
The 
plicate set of motions to imply that the load was to be 
this state of 


was to be lowered. next man would make a du 


affairs for what 


raised. After enduring 
seemed to be a lifetime, I spoke of it to the foreman. 
with the result that one man was told off to handle all th 


oads on the floor. In this way we got to understand each 
other, but it never occurred to any of us that the simplest 
uniform 


ROBERT 


way would have been to institute a system of 


] 


nals and drill the 


Hancock, Mich. 


men in it. MorRIS 


Methods Used for Bottoming 
Drilled Holes Flat 


talked to 


| ipyect ¢« bottoming oles mad been 
eul | thought, unt ni Copy ol the lmerican 
Va how ( pave f counterbore for a flat 
tte bie ati ( 
Ihe ( rious wa lhe i is at the most commo! 
( eat is tO make a too ike thi one illustrated 1) 
‘ P| 
we ese 
et 
\ 
| 4 _ 
| =< =¥ an 
4 lage 
= A 
| = 


Bottom View 


i} 
WV 
(MU/L 
y 


Af Tt 


mal 
v 


‘OOL PRODUCING FLAT-BOTTOMED HOLES 


FOR 


the accompanying sketch. It is simply a_ single-point 

tool, sharpened by grinding the end, including the angle, 

io keep the point P on the line. Its diameter 

fills the drilled hole, and as many\ holes as desired can be 

squared up by simply drilling all the holes first and fol 
up with the tool 


Hartford, Conn. 


center 


shown. 
Grorce R, 


low Ing 
Ric HARDS 


Methods Used in Precision Gage- 
Making Work 


1047, Vol. 45, H. W. 


method for making snap gages. A number of years ago 


On page Johnson explains his 
mv foreman gave me his verbal order for a set of snap 
cages (inside and out) ranging from 3 to 1 in. by thirty- 
After getting the gages ready to grind, my first 
dea was to swing the spindle of the grinder around a 
little and a straight wheel. A 
however, made me realize that if I did this the sides would 
he ground slightly concave, which would render the gages 
The method’ I finally employed was to clamp 
as Mr. Johnson did, 


bet ie | onds 


use little consideration. 


worthless. 
the 
and with a saucer wheel grind them on one side first by 


gages on the grinder table, just 
feeding the wheel in and out. Turning the wheel around 
I then ground the other side, after which I lapped them 
stone. As vet I have 
J. A. Raveur 


with a three-cornered Arkansas 
failed to find a more accurate method. 


Janes ille. \\ Is. 
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Industrial Machinery in France 


COMMISSION 





SYNOPSIS—Impressions and conclusions of a 
group of American business men who had unusual 
opportunities for studying industrial conditions 
| Alt the close of the France will 


need American machinery, and we should prepare 


in France. war. 


to “export” men lo show hou fo use our machinery 


as well as the machines themselves. 





Eleven American business men visited France during 


September and October of last year in order to study 
and report on industrial This 
was organized by the American Manufacturers’ Export 


conditions. commission 


Association. The report,' which has just been issued, ts 
without doubt the most enlightening document on the 
} 


has bee! 


prospects of foreign trade after the war that 
written. It presents statistics and facts on many lines 
of industry and draws final conclusions that will benefit 
(merican manufacturers who are seeking foreign trade. 

The following is the greater part of Section V_ of 
this report and deals with industrial machinery : 

Our industrial plants in 
mainly some of those in the central and southern portions 
and a few in Paris. 

Northern France is the principal region for iron and 
steel and metal-working plants related thereto: but a 
large part of this region is in the hands of the Germans, 
or included within the the allied 
importance is shown by the reports of the department of 
public works, which state that 40 per cent. of the steam 
horsepower of the entire country is included in this 
district. The statistics of coal, coke, iron ore and steel 
production are even more striking, as about two-thirds 
ef the entire production of the country comes from 
this region. 

Any study of French practice from which the northern 
departments are omitted must therefore be very incom- 


Visits to France included 


lines of armies. Its 


plete, and no final conclusions can be reached. 

Some of the plants visited in central and southern 
France were thoroughly modern and well equipped with 
the best of machine tools and satisfactory labor-saving 
dey ices. 

The munitions plant which has been instatied in the 
fair buildings at 
there much to 


Lyons was notable in this respect, and 


was admire in the steel plants at St. 





Association 


“Report to American Manufacturers’ Export 
Two hundred 


by American Industrial Commission to France.” 


and fifty-six 7%x10%-in. pages; profusely illustrated; nin« 
colored maps; indexed; cloth bound. Published by the Ameri- 
can Manufacturers’ Export Association, New York Cit) 


Price, $5. 
This report is made up of twenty-five sections, or chapters, 


with these headings: The Inception of the Commission; The 
Tour; Trade and Tariff; Industry and Plant Construction; 
Industrial Machinery; Agriculture and Agricultural Machin- 


Coéperative Societies; Chambers 
of Commerce and Courts of Commerce; Seaports and Shipping; 
Transportation; Hydro-Electric Power; Mining and Metal- 
lurgy; Coal; Chemical Industry: Alcohol; Social Welfare; City 
Planning; Hotel and Resort Industry: Education, General and 
Technical; Devastated Region: Association for Resumption of 
industrial Activity; Belgian Reconstruction: Lyons Sample 
Fair; Bibliography. 


ery; Labor; Syndicates and 


_ The book is an excellent example of the printers’ art. The 
illustrations have been selected with unusual care and are 
splendidly reproduced. The price of the volume is no more 


than enough to cover the mechanical cost of printing, and 
the sales of the book can in no way recompense the associa- 
tion and the individual members of the commission for the 
time and expense of making the visit to France and preparing 
the report 


» aa 
REPORT 


Chamond, in the Berliet and Renault automobile factor 
and in the steel and gun plant at Le Creusot. 


The 


moder 8 


general impression was formed, however, that 
devices are not 
extent as im this 
This 


inanavement 
the plants 


tools and labor-saving 


machine 


used in France to the same country 


in plants of corresponding importance. does not 


lack ol 


necessarily 
The 


wre very 


progressive 


imply a 
manufacturing conditions ino many of 
difficult. The 


upply is comparatively small, 


demand which these factories 


and it is therefore neces 
sary to manufacture a wide range of product instead ol 


More 


effort also appears necessary to meet the varying views 


concentrating upon a limited standard output. 


of customers as to their real or fancied needs. 


AUTOMOBILE MANUFACTURING 


France developed automobile desion dec idedly in ad 
the best 
heen copied from French models. 


vance of this country, and many of features ol 


present practice have 


factories in’ France 


with the 


however, no automobile 
appear to be able to 
factories in this country in the manufacture of low-priced 


There are, 


which compete large 


cars, and it is probable that the prospective demand 
would be too small to justify anything like the American 
The consideration would 
other The inevitable 


large 


scale of production. same 


probably apply to many lines, 


tendency, therefore, is to produce a variety of 
output with many changes of patterns. 

The range of manufacture now covered at Le Creusot 
and St. Chamond would be startling to most American 
manufacturers. It includes almost all the processes from 
the ore to the highest grade of finished products of great 
variety. Such varied production demands the highest 
vrade of supervision, and makes it almost impossible to 
used by the 


upon 


epply details of efficiency which would be 


manufacturer who can concentrate his attention 
ene line, as Mr. Ford does, for instance, on the produc- 
tion of one simple, standard automobile. 

The American 


in their enormous home market and in the comparative 


advantage which manufacturers have 


willingness of their customers to accept standard designs 


can be best appreciated ly studving the more difficult 


conditions which their brother manufacturers have to 


meet in all of the smaller countries of Europe. 
labor has 


Aside from these considerations, cheaper 
probably heretofore diminished the incentive to save by 
the use of devices which in many cases involve high 
first cost and a large amount of patience and supervising 
ability in establishing them in an eld plant. All Ameri 


can manufacturers are familiar with the difficulties and 


rrejudices to be met along these lines, and the problems 
no easier in France. 


vere certainl 


New Lasor Conpirions IN Fururi 


All of the countries at war, however, must face new 


labor conditions in the future. Millions of the best young 
have killed, 


labor is of great value, it cannot fully suppl 


men been and while the increased use ol 


woman 
the need. Labor-saving devices and improved machinery 
will be required as never before, and designs which hav: 


been developed under the high-labor costs and great 
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production of America will probably receive favorable 
consideration. The war has already stimulated develop- 
ment along these lines more than many years of peace 
would have done. The few steel works which are outside 
the zone of warfare are pushed to their limit of pro- 
duction. Hydraulic forging presses and high-pressure 
pumping machinery to correspond have been in great 
cemand for shell and gun forgings, and the most efficient 
types of turret lathes and other modern machine-tools 
have been ordered from the United States in great 
quantities. 

The demand for machinery of this class has passed 


its maximum. and will no doubt practically cease with 


the end of the war Much of this machiner' will then 
he used in ordinal worl and thus reduce the peace 
demand. ‘The value of the lessons of high munitions 
manufacture. however. will be seen in increased produ 


hon along other lines: and French manufacturers will 
ly hore ready to discard old machiner\ when sufficient 
Drool s oven that tmproved apparatus wll pay in 


erreatel output nie econo 


No detaried study of this s myect Wiis possible. (ny 
manufacturer to whom these veneral statements may 


appeal can apply them to his special line of product and 


reach a fair preliminary conclusion as to his opportunity 


to help in the rebuilding and development of industrial 


France. ape ial peur lay 1 made through the 


] 


channels opened by the Export Association. Much useful 


l } 
information mav be obtained from the American consuls 


in France and especially through the American com 
mercial attaché in Paris, who will be found capable and 
active in replying to inquiries. If the answers to the 
Inquiries so made are satisfactory, the proper method 
of developing business will be in most cases to send 


men to France who understand the language and are 


thoroughly familiar with their lines of manufactur 
NEED OF THE “Export oF MEN” 


One of the best informed Americans whom we met In 
Paris declared that “The country which expects to export 
its goods, must first export its men.” This statement 


is probably fully as important in connection with ma- 


chinervy and labor-saving devices as in any other field, 


for the possible eustomel must in most cases De taught 
the hest method ol applicatior to his business, and ly 


convinced that he warranted in purchasing new devices 


from abroad rather than follow technical methods of 


production. Plenty of time must be taken to lay the 


foundation of an export business, and no discourage ment 


should lye felt i provress s slow 

Perhaps the most tmportant element of success is the 
method of handling the business after it is started. Som 
serious mistakes in this direction were called to our 
attention. In one case important machines for shel 


manufacture were obtained from the United States, but 
all of the frames broke due to defective castings, and 
dad to be repaired at considerable expense and delay 
A fair claim for the cost of repairs was made, and a 
long correspondence ensued, which had to filter through 
the general office in London before it reached the Ameri- 
can manufacturer. The claim was finally allowed, but 
the narrow method of handling the matter diminished 
good will and resulted in the loss of a subsequent order. 
French manufacturers and railroad men have high busi- 
ness standards, and they are conscientious in meeting 


their obligations. Thev expect the same treatment from 
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others, and when it is given, a sure foundation of business 
friendship will be laid. 

The cost of coal will always be high in France, as 
30 per cent. of the supply has to be imported. All 
practicable methods of steam economy in boiler and 
engine-room practice should, therefore, be studied. 
Increased use of compound engines would apparently be 
of value, and a study might be made of the exhaust 
‘team turbine as a means of securing increased power 
without additional coal consumption. In some mills the 
power transmission through bevel gears and complicated 
belt arrangements indicated a possibility of power saving 
through a careful application of electric motor driving, 
while in other mills such electric driving has been applied 
in a verv satisfactory manner. The use of machine and 
drop-forgings could probably be extended with much 
advantage and economy. 

Some of the shops could be improved through a more 
systematic arrangement of machinery to permit the line 
of manufacture to progress in regular sequence, and thus 
diminish the cost of handling 


Che power crane service 
generally is good, especially at the docks and railroad 
terminals, but continuous study of this subject is neces- 
ear Occasional examples of apparent lack of such 


study were seen. 


FINISH ON MACHINES 
There is apparently a profitable field for inquiry as 
to the degree of finish which is warranted in many 
mach lie shop and forge products, The French delight 
vood workmanship, and its prevalence is one of the 
many evidences of the artisti 


genius of the people. In 
some cases, however, the finis appeared too careful and 


ela worate for the use fo " served. 


For example, the 
highe SI degree of care may well be applied to an aéroplane 
motor, and those examined by us were models in this 
respect The same is true of the rifling and breech 
mechanism of field artillerv, but in some cases unneces- 
sary time appeared to be taken in finishing unimportant 
parts of a gun carriage or a motor truck. 

In France as in the United States, improved machinery 
ind labor-saving devices can only secure the greatest 
economy through standardization of the details of pro- 
duction, and in this respect we believe that there is much 
room for improvement in both countries. Probably the 
French temperament delights in varietv, but automatic 
machinery, hvdraulic forging plants, drop hammers. 
flanging presses and other labor-saving equipment 
accomplish their best results only when the same article 
is made in large quantities, thus reducing the cost of 
lies and permitting ordinary labor to produce a large 
emount of well-finished product. 

In all countries variations in the design of machine 
products are found which appear almost inexcusable in 
the careless disregard of cost and increased danger of 
defective work 

Committees of standardization of engineering details 
could apparently be formed to advantage, and with the 
foundation thus established. the cost of production of 
standard parts could be reduced by automatic machinery, 
conveying apparatus, and other labor-saving devices to a 
degree not possible with a varied product. For instance, 
the splendid method of handling the material in the 
munitions plant at Lyons was possible only because the 
product consisted almost entirely of a single design of 
shells. 
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The Machine Shops Are Ready 


“In patriotic purpose whatever the eventuality,” were 
the words used by the Chamber of Commerce of the 
United States in voicing the sentiment of the business 
men of the country in these critical days. Through 
these words is given a solemn pledge to support the 
President amid the international difficulties that con- 
front the nation. 

None of the organizations composed of men in the 
machinery-building industry have taken formal action. 
Had they done so, they would not only have pledged 
support, but would have declared their own readiness and 
the readiness of their plants for instant service. Many 
machine-shop executives have done this as individuals. 

There is probably no class of our people that realize the 
difficulties and estimate the necessary time of producing 
materials for the army and navy in so accurate a de- 
gree as do the men in our machine shops. They know 
that very heavy responsibilities may be placed upon their 
shoulders within the next few days, responsibilities that 
they cannot fully discharge for perhaps many months. 
This is a sobering thought. But the situation is faced 
with the utmost willingness to do whatever is required. 

“Well begun is half done” is an old maxim that we 
learned in boyhood. “Preplanning is necessary for suc- 
cessful production” is but a newer wording of the same 
idea. 

The machine shops of the United States are ready for 
any eventuality, and the men in them are today individ- 
ually thinking and planning what each will do if the 
emergency of war comes. Both shops and men are ready. 


Lessons for the United States* 


A special meeting of the British Institution of Mechan- 
ical Engineers was held on June 11 to take action on the 
following motion : 

“That, in view of paragraphs 3 (subsections A and 
B) of the Institution’s memorandum of association, the 
highly technical character of the war and the depend- 
ence of the Allied forces on the product of mechanical 
engineering, it is desirable that the Institution should 
in its corporate capacity endeavor to assist the country 
by making arrangements for receiving from its members 
particulars of inventions relating to apparatus likely to 
be of service in prosecuting the war, for improving means 
of production, or otherwise, and considering, inspecting, 
reporting upon and, where considered desirable, bring- 
ing the same to the notice of the Government.” 

In the course of the discussion of this motion, which 
was not carried, E. W. Petter regretted the fact that in 
the early days of the war the Institution had not met 
and considered some of the war problems from the view- 
point of mechanical engineering. He believed it might 





*Reprinted from the “American Machinist,’" Vol. 43, page 
301. 
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have advantageously influenced some of the things that 
have been done. He said in part: 

“I think perhaps the advice of this Institution might 
have saved the country the loss of something like 30 per 
cent. of its skilled mechanics who have been sent out to 
the front to fight, and many of them to die, when they 
might have been very much better employed at home. 
One other point on which I think we might have given 
very valuable assistance to the Government when they 
realized the difficulties connected with munitions is this: 
We might have pointed out to them the great advantage 
of reserving certain factories for the manufacture of such 
things as jigs and tools, so that when any new factories 
were taken over, as is being done almost every day, in 
stead of sending the drawing and telling people who 
were probably very badly equipped with facilities for 
making tools to make their own tools and jigs, these 
people would have had the jigs and tools sent down with 
the order and would have been able to get on with the 
work at once.” 

This quotation indicates that in the hard school of 
experience the British Government has learned two 
lessons: Skilled workmen should not be permitted to 
enlist, and there should be a carefully organized method 
of producing jigs, fixtures and gages. 

The recent announcement that 90,000 workmen have 
heen registered in England for the manufacture of mu- 
nitions emphasizes afresh the need of mobilizing the men 
who are to produce the material for fighting, as well as 
those who are to fight. The experience of both Canada 
and England has plainly demonstrated that ‘in’ times 
of stress, regulations should prevent the stealing of 
skilled mechanics by rival manufacturers that are pro 
ducing war material. Every loyal American is earnestly 
hoping that his great country will not be brought into 
this or any other war, but common prudence says that 
we should learn from the experience of others. In case of 
war four great lessons can be learned by the United States 
from the facts cited. These are: 

Register and mobilize all machinists and workers, both 
male and female, who can be employed on the production 
of munitions. 

Prevent skilled machinists from enlisting. 

Prevent employers from stealing munitions workers 
from one another’s plants. 

Organize the production of fixtures, jigs and gages as 
carefully and systematically as the production of muni 
tions themselves. 


~ 


Need for a Second Thought 


Many manufacturers are offering their own services and 
those of their plants to the United States Government. 
Among these are machine-tool builders. In some cases, 
willingness is expressed to turn the entire capacity of the 
plant over to domestic orders. These offers are patriotic 
and praiseworthy, yet in connection with them there is 
the need for a second thought. 
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The machine-building plants of the United States have 
yn their books a large volume of orders for Europe, par 
ticularly for the Allied How these to be 
treated if there suddenly arises a tremendous domestic 


nations. are 
demand ? 

This question has already received consideration among 
governments in. this 
sritain 


the representatives of European 
country, and there is reason to believe that Great 
has made representation to the Government of the United 
States, pointing out that it is essential that the Allies’ 


orders for machines be filled, even though this country 
should enter the war. 

Americans want to see the European War ended. Eu- 
ropean nations still need our machine tools in order to 
earry on their work of producing materials and to prose- 
Therefore, machine-tool 


These facts are 


cute the conflict to a conclusion. 
shipments to Europe must not be cut off. 
plain. 

In the emergency of war, the United States Govern- 
ment will undoubtedly establish a Ministry of Munitions. 
That ministry must take charge of the production and 
distribution of machine tools in the same way that similar 
Government agencies have handled the same situation in 
Great Britain and France. Before that United States 
authority must come the claims of the European nations 
for machine tools as well as the demands and needs in the 
United States. In this way, the interests of all will be 
properly protected. 

No one need fear nor give way to a feeling of panic 
because of the situation today as regards machinery pro- 
duction, or of what may follow in the eventuality of the 
United States entering the war. 


*& 


Machine Tools in Great Britain 


An editorial in a recent number of London Engineer- 
ing, under the title “Machine Tools and Future Industry,” 
vigorously combats the idea that Great Britain will not 
need machine tools at the close of the war. It is care- 
fully argued, apparently from detailed information on the 
part of the writer, that British industry will take up the 
production necessary to peaceful trade only after a great 
new machine have been added to the 
It is pointed out that under the exigencies 
wher- 


number of tools 
equipment. 
of munition manufacture machines were bought 
ever they could be obtained and of whatever quality was 
offered. Many of these are of use only for shell turning 
or other specialized operations. 
The rate of deterioration on 
high. Wear and tear and depreciation are excessive. 
When the time comes to resume peaceful industry, it will 
be necessary to equip with highly spec ialized tools for the 
This latter fact would 


such machines is very 


particular manufacturing in hand. 
seem to bar a great part of munition machine tools from 
a prominent place in after-war industry. 

The opinion that Great Britain will need many machine 
tools at the close of the war is set forth in this quotation : 


demand for muni 
accession to 
little will 


the 
such an 
that 

long 


It is quite wrong to presume that 

tions of war of all kinds has involved 
the machine-tool equipment of this country 
require to be done in this connection for a time This 
idea ought to be combated now and strongly It is true that 
a large number of new factories have been built and extensive 


additions have been made to existing works, principally to 
produce shells. Others, of course, are occupied in more gen- 
eral work; for instance, in the construction of guns and 
howitzers, with their mountings and carriages Moreover, 
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which for its manufacture involves 
suitable for work. But, 
machine introduced 
more or less of a special 
any question of a 
important that manu 
their applicability 
establishment or to 
to undertake at 


requires a fuse, 
machines 
majority of 
years have been 

altogether from 
use, it is 
earefully consider 
work of the 
firms intend 


each shell 
number of 
the 
two 
and apart 
due to 
firms should 
standard 
which 


a large repeat 


in any case, great tools 
in the last 
character, 
terioration 
tacturing 


de- 
excessive 
either to the piece 
that additipnal 
the close of the war 


With the 
machine tools that have been put at munition work, the 


work such 


reference to the character and condition of 


following opinion opposes the one too frequently held 
that there will be thousands of machines thrown on the 
general market at the close of the war: 


augmenta- 
was 


for enormous 
official pressure 
the manufacture of 


made 
shells, 


the demand was first 
tions in the manufacture of 
brought on firms capable of organizing 
munitions to secure lathes or other machine tools 
they could be got and however they might have 

The exigencies of the case justified the purchase 
without due regard to the severity 
of the work demanded from them As a consequence many 
such tools are already, or must be soon, of no further use 
When the machine-tool makers were able to meet the demands 
strength, a better 
but the rate 
normal cir- 


When 


such 
w herever 
been made 


of tools hastily made and 


with tools of suitable design and adequate 
type available for shell manufacturers; 

of depreciation is enormously greater than under 
cumstances, first, because of the continuity of work and, sec- 
ondly, because of the neglectful due to the inexperience 
of unskilled or semiskilled workers. In reckoning depreciation 
consider the time element alone 
with relays of operators for 120 
and even 130 hr. per week, whereas in normal times 60 hr. 
would be a high average But apart from this there 
fact that continuity of work prevents periodical examination: 
and in the absence of this, defects which would easily be 
remedied in the early stages develop into rapid and serious 
wear. Bearings constitute an example. Many of the shel! 
manufacturers are consequently satisfied that only small 
proportions of the lathes which have been continuously at 
work for the past two years can be relied upon for efficiency 
the future 


became 


use, 


not satisfactory to 
machines are worked 


it is 
Today 


is the 


in general engineering in 


An additional reason for the opinion advanced is that 
British the close of 
the war. Improved and efficient methods will be adopt- 
ed. High production will be demanded. War machine 
tools are not adapted to this kind of manufacture, and 
for that reason peaceful industry will include a large 
number of highly specialized, semi-automatic or auto- 


manufacture will be made over at 


matic machines of the types that are now produced by 
The editorial which has been previ- 
sritish machine build- 


American builders. 
ously quoted goes on to call upon 
ers to determine a policy for the future and prepare finan- 
cially to meet the new conditions, if necessary obtaining 
the support of the Minister of Munitions and the Treas 


ury. Quoting again: 
What is required, therefore, of engineering manufacturers 
is at once to determine the policy to be adopted now in an- 


ticipation of peace manufactures, and to secure the support 
of the Ministry of Munitions, if not of the Treasury, in 
preparing their financial reserve to meet the future conditions 
This is of vital importance, because 
will be to adapt our 
manufacturing 
certainty of a 
equa! certainty 


also 


as regards machine tools. 
the need immediately after peace is won 
engineering establishments for mechanical 
under the most efficient conditions. There is 
great demand after the war, and an almost 
that the rate of wages will continue, at all events for some 
time, at a high rate, probably at the present war rates. That 
contingency, at all events, has to be met, and it can only be 
met by the application of such machine tools as will achieve 
the maximum of output for the minimum of manual effort 
If this is to be attained, every machine tool must be specially 
adapted for the particular operation for which it is intended 


All this testimony is of value, as it directly combats 
the idea that Great Britain will not need to buy machine 
tools at the close of the war in order to rehabilitate for 


peace. 
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Oscillating-Head Miller 


The oscillating-head miller shown in Figs. 1 and 


2 may 


be used as either a bench or a pedestal machine. It may 
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straight and are tapered outside to take up wear. The 
tools are held in the spindle by a collet with a double tape! 
and are also backed by a threaded rod in the bore of the 
spindle, which prevents end movement and acts as a guid 


In replacing a cutte1 














The 
method of os« illating 


after grinding. 


the head by means of 
a crank disk, the pin 
of which works in a 
slot, prevents cramp 
ing at any point. The 
feed 
up to as 


s from nothing 


coarse as 
needed for any work 
and it is 
operated by means of 
a pawl and ratchet 
shown just under the 
bal] the 
crossfeed screw. Ths 
spindle head is ad- 
justable along a slide 
in the 


of this kind, 


crank on 


oscillating 
bracket, and the pin 
disk is 
These 
with 
the 


con 


in the crank 
adjustable. 

two, together 
the 
cutter, 
siderable range in the 


setting of 
give a 
cut. 


length of slots 


The 


slots 





type of 





commonly cut is 








FIGS. 1 AND 2. FRONT AND REAR VIEWS OF OSCILLATING-HEAD MILLER 
Size of mills taken, up to % in.; two-speed spindle runs 1880 and 2400 r.p.m.; cone pulleys, shown in Fig. 3. 
1%-in. face by 24% and 2% in. in diameter; bolting slots in oscillating head, 7% in. long; spindle- These are of a shape 


head bracket, 6 in. long by 5% in. wide; clamping bolts in head bracket, 4% in. c. to c.; oscillating 


long; front-spindle bearing, 1% 


pivot (taper), 3% in. at large end, 3 in. at smallend and 6% in frequently required 
in. in diameter by 2% in. long; rear-spindle bearing, 1x2% in.; oscillating crank disk, 2% in. in 1 . 1 : 
diameter; flanged pulley at back, for operating head, 1 in. wide by 4% in. in diameter, to run 450 However, blind slots, 
r.p.m.; center of spindle to top of table, 2% in.; working surface of table, 3%x5 in.; slot in table, 

% in. wide; table with pan, 6x7% in.; size of table ways, 4% in. wide by 8 in. long; height of pedes- or slots completely 


tal machine from floor to center of spindle, 45 in.; base, 16x16 in 
through the 


may be cut. This machine is made by the Superior 
Machine and Engineering Co., Detroit, Mich. 


pier 2. 
also be had with a chip or oil pan placed under the base 
of the machine and on top of the pedestal. This machine 
is especially suitable for milling small slots, as the oscil ¥ 


lating movement of the cutter prevents chips from jam Die-Muzzling Machine 





The essential features of a recently 
placed on the market for die muzzling are shown here 
with. 
mounted on ball bearings and driven by an electric motor 
through The disk on the motor shaft is 


of the shape of a spherical segment, and the motor is 


most 
The machine consists of a hollow vertical spindle 


frietion disks. 








pivoted horizontally in the frame of the machine in such 





a manner that by tilting the motor the driving radius of 
the friction disk is changed, and the speed of the spindle 
ming between the cutter and the work at the end of the’ is varied. The chuck for holding the cutter is of the 
stroke. All parts are easily accessible, and protected — split-collet type operated by a knob on the upper end of 
from dirt and chips. The spindle bearings are bored the spindle. The cutters used are cone-shaped, the num- 


FIG. 3. EXAMPLES OF SLOTTING WORK 
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ber of threads relieved being dependent upon the included 
angle between the sides of the cutter. The table, or fix- 
ture, is rectangular in shape and is provided with cross- 
slides for purposes of adjustment. The end of the spring 
finger shown fits into the openings of the die and insures 

















MACHINE FOR DIE MUZZLING 
proper bracte Viney. The ~Ortion oO the finger ehnvaging the 
die is removable, in order that the change necessary for dif- 
ferent dies ma ty quilt KL mace Ihe table Is raised and 
lowered by means of a foot pedal and is provided with an 


adjustable Stop To msure untiormityv of the WOPFRK, The 
machine is being manufactured by the Anderson Die 
Machine Co.. Bridgeport. Conn 
Improved Die-Forming Machines 
Che Anderson Die Machine Co. has recently added an 
improvement to its No. 1 die-forming machine which is 
known as the universal pivoted feeding mechanism. 

















FEEDING MECHANISM FOR DIE-FORMING MACHINES 


While being formed the die rests on a table, or platen, and 
is secured to an arm, or fixture, by means of a pair of 
adjustable clamps. The fixture in either a 
lateral or a longitudinal direction by means of a pair of 


is movable 
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adjustable levers, and manipulation of these levers per- 
mits the die to be fed against the helical cutter in such a 
manner that intricate outlines may be followed. 

In case it is desired to feed the die by hand the arm, or 
fixture, may be quickly removed, leaving the top of the 
table clear ex: ept, of course, for the projecting cutter. 


Ten-Inch Sensitive Drilling Machine 


This drilling machine is made by the Cleveland Lathe 
and Machinery Co., of Cleveland, Ohio. It is a very 
convenient form of sensitive ben¢ h machine, The spindle 

















| 
TEN-INCH SENSITIVE DRILLING MACHINE 
Greatest distance from table to spindle, 7% in.; vertical 
spindle movement, 2% in.; vertical table movement, 7% in.; 
diameter of table, 8% in.; distance from center of spindle to 
column, 5% in.; drilling capacity, 0 to in.; speed of driving 
pulley 0ormpm weight 0 Ib crated, about 60 Ib 
pulleys are guarded as shown. \ simple bracket adjust 


ment enables the operator to Keep the belt tight at all 
times. All shifts and locking levers are within easy reach. 


ge 


Shell-Base Facing Machine 

One of the recent additions to the line of machinery 
for manufacturing munitions is the machine shown here- 
with, which has been built primarily for the purpose of 
rough-facing the bases of 6-in. shells. The feature of the 
machine is the magazine, or cylinder, in which the shells 
The 
magazine is provided with bearings 24 in. in diameter and 
is driven by a steel oil. shell 
pockets, four in number, extend axially through the cyl- 
inder and have hardened-steel inserts for gripping the 
shells, which are clamped to them by means of binder 
A gaging device comes with the machine for lo- 


are held while being carried across ‘the cutter head. 


worm running in ‘he 


screws, 
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cating the shells in the proper position. The cutter head 
is equipped with three rows of inserted cutters. The 
spindle runs in phosphor-bronze bearings and is driven 


by a worm. Three feeds are provided with a belt-drive 

















CONTINUOUS SHELL-BASE FACING MACHINE 


Magazine bearings, 24 in. in diameter; magazine worm, 33 
in. in diameter; bearings for wormshaft, bronze; cutter head, 
19% in. in diameter, 3 rows of tools; 2 spindle bearings, 5% 
in. in diameter by 10 in. long; spindle worm gear, bronze, 16 
in. in diameter; worm, steel; driving pulleys for wormshaft, 
18x4% in., 360 r.p.m.; feed, three-step cone pulleys for 2-in. 
belt, or gear driven with four changes from 2.6 to 6.6 in. per 
min.; floor space, 5 ft. 3 in. by 4 ft. 9 in 
machine and four with a gear-drive, as desired. The 


machine is provided with a lubricant tank in the base and 
with a gear-driven lubricant pump. The machine is being 
placed on the market by the Chandler & Farquhar Co., 
Boston, Mass. 


** 


Double Back-Geared 20-in. Engine Lathe 


The cabinet-leg, double back-geared lathe here shown, 
known as the Atlas, is made by the Cleveland Lathe 
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are both reversing in the head; the apron has separate 
reverse for feeds, and the carriage has an indicating dial 
for thread cutting. 
positive quick-change drive feedshaft, with 18 speeds. 
Equipment includes steadyrest, large and small 
plates, change gears, double friction countershaft and 


The lathe has power crossfeed and 
face- 


wrenches. 


Solidified Oil 

The Sun Co., Toledo, Ohio, is bringing out an oil, 
solidified with tallow to a jelly-like consistency, under the 
Nusco. The lubricant is intended 
cups, and it that it will 
solid at temperatures considerably below 0 deg. 


mm 


name of for use in 


become 


rt 


is claimed not 


yrease 


Combination Holders 
The Ke lipse Interé hangeable Counterbore Co.. Detroit. 
Mich., maker of Wiard chucks and Eclipse counterbores, 























CHUCK, HOLDER AND ‘COUNTERBORE READY TO USE 
ALSO SEPARATED 


manufacturing Eclipse holders with integral 
Wiard collet shanks, as shown. This combination elimi 
nates the necessity ol buying two separate tools. It 


also a big time saver 


Is 


how 











and an exceptionally 


drill 


handy tool for 


and 


ing, reaming 
counterboring. All 
these combination 


holders are supplied 
with a knurled collar 
that 
grasped when placing 


may be. safely 


or removing the hold 


er from the chuck 

while the spindle is 
mm: 

running, This pro 


vision lessens the 
likelihood of the op 
cutting his 


hands the tool 


erator’s 





on 





DOUBLE BACK-GEARED 20-IN 


ENGINE 


LATHE The holders are mad 
in Nos. 0, 


1, 2 and 3 


Swing over bed, 20 in.; swing over carriage, 12% in.; distance between centers, 8 ft.; bed, 48 
in.; front bearing, 3% in. in diameter by 6% in. long; rear bearing, 2% x6 in.; length of carriage i. Series 
on ways, 30 in.; hole through spindle, 1% in.; diameter of tailstock spindle, 3 in.; tailstock sizes, to correspon 
travel, 7% in.; spindles bored for No. 5 Morse taper shanks; cone pulleys, 9, 10% and 12 in. in { i ilar chuel 
diameter for 4-in. belt; ratio of back gears, 3.7 and 10 to 1; pitch of lead screw, 4; cuts threads O Simitar chuck 
9 94+ ¢ cfimate shi ing role *°@er . . . 
from 2 to 24; approximate shipping weight, 3650 Ib. sizes. The illustration 
and Machinery Co., Cleveland, Ohio. The apron is of not only shows the chuck, holder and counterbore as 


the double-plate type. The spindle is made from 50- 
point carbon steel. The feedshaft and lead-screw drives 


sembled and ready to be placed in the machine spindle. 
but shows each part separately, that details may be seen. 





OS 





New Publications 





Me 





Charles E. Ferris. 
hundred and sixty-one 
flexibly bound. 

Press, Knox 


Engineers—By 
th edition ; one 
2%x5%-in. pages; indexed; 
Published by the Universit) 
ville, Tenn. Price, 50c 
When a technical book through twenty 
editions no one can dispute that it contains val- 
uable information and has found a place for it- 
self. This litle manual of useful tables compiled 
for the busy engineer has had twenty revisions 
and twenty opportunities for the correction of 
errors and the selection of fresh material. 
While it is not called a pocketbook, it is nev 
ertheless of vest-pocket size, 


Plain and Ornamental Forging By Ernest 
Schwarzkopf Two hundred and sixty-seven 
5x754-in. pages; 228 illustrations; indexed ; 
cloth bound. Published by John Wiley & 
Sons, Inc., New York City. Price, $1.50 

This book is one of the Wiley technical series 
edited by Joseph M. Jameson and is intended to 
be of assistance to beginners in forgework prac 
tice It is well illustrated by examples of work 
suitable for instruction purposes in technical high 
and vocational schools 
volumes covering this 
on the market, these having 
marily as elementary textbooks This one, how 
ever, seems to be of a higher order than some of 
its predecessors The language is simple and the 
use of obscure technical terms and mathematical 
formulas has been avoided. There are 12 chapters 
with these headings—General Properties of Iron; 

The Forge; The Blacksmith Tools; Practice Ex 

ercises ; Upsetting, Offsetting, Shouldering, Draw 

ing, Forming and Bending; Welding; Forging 

Exercises; The Properties of Steel; Annealing, 

Hardening and Tempering; Tool Making; Ad- 

vanced Forging ; Art Forging. The appendix covers 

a number of special operations that may fall to 

the lot of the blacksmith or the forger, such as 

bending brass and copper pipes, marking pipes, 
inspecting sheet metal, cleaning the surfaces of 
metal, brazing, soldering and similar operations. 

The illustrations are simply and carefully 
worked out so as to show the important features 
that it is desired to emphasize. The book is of 
value to every student of forge practice and ranges 
from the very simplest exercises to advanced art 
work. 


Fatigue Study—By Frank B. Gilbreth and Lillian 
M. Gilbreth. One hundred and fifty-nine 
5x7 %-in pages; 33 illustrations; cloth 
bound. Published by Sturgis & Walton Co., 
New York City. Price, $1.50 

The work of Frank B. Gilbreth in motion study 
has led to the investigations that form the basis 
of this book. Fatigue study is an aspect of the 
study of wasted motions. The aim of this book, as 
stated in the preface, is “to outline both these 
preliminary methods and the scientific method 
of fatigue elimination, and to put the available 
material for fatigue study into such shape that 
anyone interested may make immediate, definite 
and profitable use of it.” 

The opening chapter describes and gives a gen- 
eral outline of fatigue study and states in ge: eral 
terms what must be done. Two classes of fatigue 
are outlined—that which is unnecessary and re- 
sults from unnecessary and avoidable efforts, and 
that which is a result of work that must be done 

Chapter 2 takes up the matter of a fatigue sur- 
vey, pointing out the aims of such an investiga- 
tion, states what is to be looked for and then 
gives hints as to what should be done to make 
the survey serviceable. 

The next three chapters take up several aspects 
of means for overcoming fatigue, including pro- 
visions for rest, means for recreation as developed 


Manual for 
rwenti 


passes 


schools 
Many general topic are 


been written pri- 


by the “Home Reading Box” of the City of Provi- 
dence, R. I., and then fatigue elimination Under 
the latter topic there are discussions of factory 


cooling and ventilating of 
work places; fire and safety protection; conveni- 
ent work tables; comfortable work chairs; the 
handy arrangement of tools and working devices ; 
and comments on the clothing of the workers. 

Chapter 6 is devoted to “The Fatigue Museum.” 
A number of its exhibits, principally of chairs for 
factory workers, are illustrated. The final chap- 
ters take up fatigue measurement, a discussion of 
the period of making adjustments based on work 
done in a machine shop and, finally, some words 
as to the future The ending is a plea to every 
reader to interest himself in the work of eliminat- 
ing fatigue. 

There never was a time when more consideration 
was given to the matter of fatigue in industry 
than today. Anyone who is really interested in 
the subject should read this little book. 


How To Build Up Furnace Efficiency—By Jo- 


lighting; the heating, 


seph W. Hayes. Tenth edition; paper; 74x 
5 in. Published by Joseph W. Hayes, Rog- 
ers Park, Chicago, Ill. Price, $1. 

This latest edition of this little book, so well 


known to engineers and firemen, is enlarged a 


trifle by the addition chiefly of matter that has 
not added appreciably to the value of that con- 
tained in previous editions. The idiosyncrasies 


and are manifested by 
“Down East Tales” and 
unusual company for 


of the author crop out 
homely quotations from 


Omar Khayyam, which are 


AMERI 


CAN 


earbon dioxide and boiler efficiency; but no 
harm is done, and the readers will enjoy them 
Engineering of Power Plants—By Robert H 
Fernald and George A. Orrok. Five hundred 
and eighty-six 6x9-in. pages; cloth; 310 il- 
lustrations Published by McGraw-Hill Book 
Co., Inc., New York City Price, 
This, like a number of other books that have 
appeared in recent years, is the bringing to- 


form for convenient classroom use 
and for the assistance of the engineer, of the 
notes that have served the author in profes- 
sional work. In this case, however, Professor 
Fernald has called into collaboration, in Mr. 
Orrok, a man who for years, as a mechanical 
engineer of the New York Edison Co. and as a 


gether, in a 


consulting engineer, has dealt with the prac- 
tical application of the subjects taught, and 
who brings to the task not only a knowledge of 
that which should be taught, but a fund of 
precedents and data from successful practice. 
The material is most simply and understandingly 
presented, with very little mathematics. 


and scope of the 
enumeration of 
into which it 
The Steam En- 
Motors; Founda- 
Boiler; Chim- 
and Smoke 


A definite idea of the plan 
book may best be gained by an 
the subjects of the 26 chapters 
is divided Sources of Energy ; 
gine; Electric Generators and 
tions; Condensers; The Steam 
neys and Mechanical Draft; Smoke 
Prevention ; Boiler Auxiliaries; Piping; Coal and 
Ash Handling; The Steam Power Plant; Variable 
Load Economy; Cost of Power; Hints on 
Steam-Plant Operation; Power Transmission ; 
District Heating; The Power Plant of the Tall 
Office Building; The Power Plant of the Steam 
Locomotive ; Fuels; Internal-Combustion Engines ; 
Producer Gas and Gas Producers; Comparative 
Efficiencies and Operating Costs for Different 
Types of Installation; Compressed Air; Refrig- 
erating Machinery, and Hydraulic Power Fif- 
teen of these chapters have lists of problems to 
be solved by the student The book is replete 
with charts and tables and aims to bring to the 


student a realization of the fact that engi- 
neering, although based on the exact sciences, 
is not itself an exact science Many cost fig- 


advised that they be 


given, but it is 
of local conditions 


account 


ures are 
used with caution on 
and market variations. 





Personals 











W. J. Radcliffe has been elected president and 
general manager of the E. A. Kinsey Co., Cin- 
cinnati, Ohio. 


L. C Parrott, for four years assistant purchas- 
ing agent of the Standard Parts Co., Cleveland, 
Ohio, has resigned. 


L. S. Hall has been appointed sales agent for 
the Steel Improvement and Forge Co., to cover 
the State of Michigan. 


E. F. Roberts has been promoted from general 
superintendent to factory manager of the Packard 
Motor Car Co., Detroit. 


A. K. Smith has 
manager of the Bound 
To.. Bound Brook, _N J. 


J. 0. Heinze has become engineer and produc- 
tion manager of the 7 Magneto Co., East 
Orange and Bloomfield,~ ; 


Cc. F. Tollzien, costs manager of the 
Packard Motor Car Co.. Detroit, has been pro- 
moted to manager of production. 


M. F. Sergeeff, Petrograd, Russia, who has been 
in this country for about a year purchasing ma- 
chine tools, will return to Russia about Feb. 1. 

Lioyd Brown, of the Lakewood Engineering Co., 


has returned to the Cleveland office as manager 
of sales of the car and factory truck department. 


been appointed production 
Brook Oil-Less Bearing 


been appointed 
American Loco- 
Schenectady, 


Henry Lindenkoh! has recently 
engineer of construction of the 
motive Co., with headquarters at 
ie 

P. B. Stonerod, formerly steel inspector of the 
Carnegie Steel Co., has become construction engi- 
neer at the New York branch of the Berger Man- 
ufacturing Co 

A. H. Bromley, Jr., 
engineer of the sales 
Manufacturing Co. and 
at the Canton office 

The Omar Machine Co., 
after be known as the Fulton 
William Ganschow is president 
is secretary and treasurer 


Paul R. Ketzer, formerly 
the Metalwood Manufacturing Co., 


chief 
Berger 
located 


has been appointed 
department of the 
will hereafter be 


will here- 
Tool Co. 
Goedke 


Chicago, IlL., 
Machine 
and C. F 


Eastern manager for 
has formed the 


Ketzer Machinery Co., Philadelphia, and _ will 
handle special machinery and tools 

R. B. Holladay, formerly with the Fairbanks. 
Morse Co., Beloit, Wis., has become assistant to 
the general superintendent of the Power and 
Mining Machinery Co., Cudahy, Wis 

Cc. B. Rearick has been made vice-president 
and general manager of the Covington Machine 


Co., Covington, Va Mr. Rearick was formerly 
manager of sales of the same company 
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H. A. Shier, formerly of the Bethlehem 
Co., has taken a position with the Onondaga 


Co., Inc., Syracuse and will represent it 
in southern Ohio and western Pennsylvania. 
Charles Herman, assistant superintendent of 


the foundry department of Fairbanks, Morse & 
Co., Beloit, Wis., has resigned to become foundry 
manager for the Hooven-Owens-Rentschler Co 
Hamilton, Ohio 


John A. B. Patterson has retired from the secre 
taryship of the Standard Gage Steel Co., of 
Beaver Falls, Penn. Mr. Patterson was one of 
the incorporators of the company in 1892 and has 
been continuously with the firm since that date 


Cc. R. Courtenay and R. E. Cahill have formed 
a partnership under the name of the Watertown 
Engine and Machine Co., which will make repairs 
and replacements on Watertown engines and 
boilers and will do engineering work along power 
plant lines. 


The Quality Saw and Tool Works and the 
Napier Saw Machine Works, of Springfield, Mass., 
have formed a corporation known as the Napier 
Saw Works, Inc. The officers of the new corpor 
ation are: Charles Napier, president; F. T. Sey 
vice-president ; C. H. Parsons, treasurer. 


R. W. Van Horn has been transferred from the 
New York branch to the home office of the Berger 











Manufacturing Co., Canton, Ohio Norman A 

Hill, formerly efficiency engineer for the Du Pont 

Powder Co., Wilmington, Del., has taken a like 
position with the Berger Manufacturing Co 

Trade Catalogs i 

Napier Metal Band Sawing Machine. Quality 


Saw and Tool Works, Springfield, Mass. Circular; 


illustrated 


Beaudry Power Hammers. Beaudry & Co., Inc., 


141 Milk St., Boston, Mass. Catalog; pp. 20; 6x9 
in. : illustrated 
Universal Convertible Grinders. Warren F 


Fraser Co., Boston, Mass. 
in.; illustrated. 


Mesta Automatic Plate Valves (Iversen Patent) 
Mesta Machine Co, Pittsburgh, Penn. Bulletin 
D; pp. 8; 6x9 in. ; illustrated. 


Fairbanks Power Hammers (Dupont 
United Hammer Co., 141 Milk St, Boston, 
Catalog; pp. 24; 6x9 in.; illustrated. 


Bending Machines, Bar and Rod Cutters, 
Punches, Shears, Ete. Wallace Supplies Manu- 
facturing Co., 412-20 Orleans St., Chicago, IIL 
Bulletin No. 12; pp. 32; 6x9 in.; illustrated 


Welded Steel Kerosene Torches. Hauck Manu- 
facturing Co., 140 Livingston St., Brooklyn, N. Y. 
Bulletin No. 76; pp. 8; 6x9 in.; illustrated. The 
application of these torches in machine shops is 
described. 


Catalog; pp. 8; 5%4x8 


Patent) 
Mass. 
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Forthcoming Meetings : 
American Society of Mechanical Engineers. 


Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Engineering Society. 
ing, fourth Wednesday of each 
Thornley, corresponding secretary, P. O. 
Providence, R. L. 


Monthly meet- 
month. A. E 
Box 796, 


New England Foundrymen's Association. Reg 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 


first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 
Rochester Society of Technical Draftsmen 


last Thursday. 0. Angevine, 
Genesee St., Rochester, N. Y 

Superintendents’ and Foremen’s Club of Cleve 
land Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Ward : 
secretary, 1785 Monadnock Block, Chicago, Il 


Philadelphia Association. Meet 
ings, first Wednesday of each month. Manufac 
turers’ Club, Phitadelphia, Penn. Howard Evans 
secretary, Pier 45 North, Philadelphia, Penn 

Technical League of America Regular meet 
ing, second Friday of each month. Oscar 8S. Teale, 
secretary, 35 Broadway, New York City 


Monthly meeting, 
Jr., secretary, 857 


Foundrymen’s 


The National Machine Tool Builders Associa 
tion The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 
99° 
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Panama Canal Shops at Balboa 


By Frank A. STANLEY 





SYNOPSIS—Twenty-six buildings comprise this 
large Government plant for repairing equipment 
and machinery. Work for private firms and in- 
dividuals is also done. The views and drawings 
show the general arrangement of buildings and 


yard equipment, 





The great shops of the Panama Canal, located at the 
Pacific terminal, Balboa, are of unusual interest, owing 
not only to their magnitude and their thoroughly upto- 


The buildings all have steel frames, with the main 
tile 
features for sides and ends of novel arrangement to en- 


structures covered with roofing and with closure 


gineers whose experience has been confined to the colde: 
latitudes of the United States. 


ends are provided with complete systems of 


In general, the sides and 
movable 
metal louvers and rolling steel doors, making it possible 
to give the greatest amount of opening at all points for 
free admission of the air and at the same time permitting 

complete closure to keep out the heavy rainfall that 1s 


prevalent at certain seasons of the vear on the Isthmus. 

















FIG. 1. 
date features of construction, but also because of the di- 
versified character of the work handled therein. 

These shops were authorized by Act of Congress, Aug. 
24, 1912. As completed, they consist of 26 buildings, 12 
of which may be considered as main buildings; the others 
are smaller and less important structures used for various 
purposes, The shop buildings of this plant, as completed 
and equipped with machinery, form important object 
lessons in building design and construction, in arrange- 
ment of machinery and in the methods of conducting the 
operations in the plant. 


BALBOA, CANAL ZONE; A VIEW 





FROM ADMINISTRATION BUILDING 


These shops are unique in While they 
constitute a Government plant, they are intended also to 


their purpose. 


do machine-shop work for private establishments, for pri 
The 
not only take care of construction and repair work for thi 


vate lines of steamships and for the Panama R.R. 


Panama dredging and towing fleet, for naval vessels pass 
ing east and west, for passenger and cargo steamers ol 
all kinds, but they overhaul and repair equipment for 


mines up and down the coast, for local mills of one kind 


or another and for companies and individuals who may 


require machine or foundry work of any kind whatso 
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ever. Thus, in addition to the operations peculiar to the 
maintenance and operation of the canal itself and to 
governmental work of all kinds this establishment con- 
stitutes a thoroughly equipped jobbing and general ma- 
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A greater variety of work in respect to both size and 
character could not be found in any plant. It is doubtful 
if any approach to the diversity of operations here seen 
is carried on in any other establishment. It is rare indeed 























FIG. 2. VIEW OF BALBOA SHOPS FROM CANAL 


chine plant that is at the service of anybody who wishes 
to have work handled at this point. 

The dry dock just nearing completion will admit th 
largest vessels afloat. The car shop and the section of the 
tachine shop devoted to railroad work take care of the 
entire equipment of the Panama R.R. The machine and 


to find, for example, marine and railroad-repair opera- 
tions under the same roof, at least in anything like the 
magnitude of the undertakings here. In respect to this 
feature possibly the closest and only approach in this 
country is represented by the great Southern Pacific re- 
pair shops at Sacramento, Calif., where regular locomo- 








FIG. 3. VIEW OF BALBOA SHOPS 


tool equipment is of such a varied character that any 
part, such as the heaviest member of a dredge or any part 
required on a marine job can be handled with facility; 
large or small electrical apparatus can be overhauled; 
typewriters and the like can be inspected and repaired ; 
and still further, instruments of all kinds for ship or 
shore service, and clocks and even watches can be taken 


care of, 





iy 


A 
p , 7h 
4 


AND DRY DOCK FROM SOSA HILL 


tive overhauling and marine-engine repairs are always 
under way, this plant taking care of the equipment of 
river steamers and ferryboats so familiar to travelers 
about the bay at San Francisco. 


Unless one has actually visited the Canal Zone and 


spent some time in Balboa, he can have little conception 
of the town here laid out for employees and officials. 
Photographic views fail to convey a satisfactory idea of 
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the park-like effect throughout the section occupied by the 
dwelling houses or of the attractive features of the build- 
ings themselves, including the thoroughly uptodate apart- 
ment houses, detached homes, commissary or stores for 
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buildings, with No. 1 dry dock immediately in the fore 
ground. The enormous proportions of this dry dock ar 
better understood from Fig. 4, which shows the end of the 


shop buildings, near the right-hand wall, and the coal 

















FIG. 4 THE GREAT DRY 


employees, administration building, railway station and 
The view in Fi 
pression of the neat and attractive appearance of one of 


so on. r, 1, however, may give some im- 


the main avenues, that leading down from the front of 


the administration building. At the far end of this ave 


DOCK NO. 1 AT BALBOA 


This dock, it 
in length, has a 


handling equipment, at the left-hand side. 
may 1100 ft. 
width at floor of 113 ft. and a width at coping of 143 ft. 


he stated, measures over 


A general layout of the Balboa shops and yards is 


given in Fig. 5. Inspection of this drawing will show that 








A=GALVANIZING PLANT 
B- PATTERN STORAGE 





C= BOILER HOUSE 
D=PAINT SHOP 
E=GENERAL OFFICES 

\\ F= STEEL STORAGE 

\\ G=COMPRESSOR PLANT 
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GENERA! ARRANGEMENT OF SHOPS, BUILDINGS, 


DOCKS AND YARDS 


FIG 


nue is shown the Y. M. C. A. building, and at the right 
of this the general commissary for gold and silver em 
ployees —that is, for white and colored workmen. 

The Balboa shops lie to the right of this view, and thei: 
appearance as seen from the canal is well illustrated in 
Fig. 2. 


from the opposite side of the plant, showing the main 


Fig. o 1s reproduced Irom a photograph taken 


the big buildings consist of the machine-erecting and tool 
shop, the forge shop, the steel-storage shed, the boiler and 
shipfitters’ shop, the planing mill, the general storehouse, 
the lumber and equipment shed, the foundry, the car shop, 


the paint shop and the general office building for the shop 


plant. The other buildings included in the group are all 
clearly designated. 

The main buildings lie between the dry docks and 
wharves, the four buildings first referred to in the pre 


vious paragraph heing located at the western end of the 
vard, with the longitudinal axis running approximately) 
north and south. It will be noticed that these buildings 
are all conveniently located in relation to docks and. re- 
pair wharves. ‘Their crane runways project from the ends 


of the buildings, so that material and work can be handled 
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n and out of the shops with the greatest facility, whether forced-concrete beams tying the top of the piers together. 

the work is in connection with vessels in dock or at Kight such caissons were employed for foundations to 

wharves or whether it is to be loaded on or taken off support the extension of the crane runways referred to 

cars on the railwav tracks that extend throughout the above. 

plant. As seen from the drawing, Fig. 5. building No. 1— 
The area on which these buildings are erected is about that is, the machine-erecting and tool shop—and the three 


‘6 acres in extent and was originally of low-lying, swampy other buildings lying parallel to it are 360 ft. in length. 
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Section C-C 
FIG. 6 ELEVATIONS AND SECTIONS OF PIPE TUNNEL CONNECTING THE BUILDINGS 


character. In preparing the foundations a great many The machine shop has a width of 190 ft., the boiler shop 
piles were driven, and many caissons were required, Over a width of 90 ft., the steel-storage shed a width of 50 ft. 
5000 piles were used in the preparatory work before the and the boiler shop a width of 130 ft. The foundry is 
erection of the buildings. Under the machine shop, in approximately 318 ft. long and 119 ft. wide. The floor 
particular, it was necessary to resort for foundations at areas of the principal buildings are as follows: Machine 
certain points to the use of steel caissons 4 ft. in diameter. shop, 67,788 sq.ft.; forge shop, 32,400 sq.ft.; boiler and 
These are supported by steel rails extending down to rock,  shipfitters’ shop, 46,458 sq.ft.; foundry, 34,508 sq.ft. ; 
the cylinders being filled with concrete to form a solid aning mill and carpenter shop, 48,580 sq.ft.; car shop, 


nier. In certain cases further support is provided by rein- 28,790 sq.ft. steel storage, 18,090 sq.ft. 
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Under this series of shops there is a tunnel system con- 
sisting of main passageway and laterals leading into dif- 
ferent buildings to carry the mains for air, water, light 
and power, steam, oil, etc. Longitudinal sections, eleva- 
tions and sections of the tunnel system are given in Fig. 6. 
As will be noticed, the main tunnel is dimensioned 6 ft. in 
height by 4 ft. 6 in. in width. The arrangements of pip- 
ing for all purposes are clearly shown in the different 
views in this drawing. There is of course in each build- 
ing a branch outlet or 
are extended through 
particular part of the 


manhole for the various lines that 
to suit the requirements in that 
plant. 


Precision Grinding 


By J. B. Murpny 


In the various illustrations herewith, | have endeavored 
to embody a few suggestions on toolroom grinding ol 
the highest order—gages, dies, jig parts, ete. 

| have tried to make the drawings and descriptions 
as clear and brief as possible, and vet give information 
that the experienced grinder-hand will have no difficulty 
in following. 

It will the 
important part in this article, and while the drawings 


be noticed that dial indicator plays an 
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excuses and apologies, if he knows just where to look 
for trouble and knows what that trouble amounts to in 


quarters of thousandths of an inch. 


Considering Fig. 1, error should be watched for o1 
the reversal of the stroke in the table traverse: in th 
cross-feed )) at its point of reversal; in the nut B when 
lowering the head or when setting the head for a cut, 
according to the graduations on the hand wheel. Th 
vears A should also be tried often and if found loos 


should be tightened at once. Superfluous advice, it would 
seem, but upon several occasions T have noticed operators 
running grinders that were badly in need of attention : 


and quality and quantity of output cannot be expected 


under anv such conditions. 

Anothe thing to be watched for is the head becominy 
“cocked” on the gibs when being lowered. In this cas 
the machine may seem to work all right for a time. until 
» slight jar on dhe machine or on the floor will causé 
the head to drop, and possibly spoil an expensive plec 
ol work 

Even assuming the spindle bearings to be proper! 
édjusted and the machine otherwise in first-class cond) 
tion, it is not to be assumed that if the hand whee 
is lowered O.OOL in. the grinding wheel will take an 
additional cut of precisely 0.001 in. For if the machin 




















FIGS. 1 TO 6 TESTS FOR 


call for two styles, the one shown in Fig. 2 may, if 


desired, be dispensed with and the one shown in Fig. 4 


3 


used exclusively. 
The first thing I wish to refer to is the machine itself, 


which in the present case is a No. 2 Brown & Sharpe 


surface grinder. This machine is chosen for several 
reasons: Because it is so generally used in the best 


shops; because in spite of its wide use, it is not so well 
understood as it should be, and because of my familiarity 
with this machine and its work. 

While nothing is perfect, the operator will do better 
and faster work, and will present the boss with fewer 





Fig 6 


THE PRECISION GRINDER 
has been in use even a few weeks, there may be some 
lost motion or other error at any of the points shown 
in Fig. 1; and while the grain, size and shape of wheel 
must all be 
the width, 
ground. 
While I have no intention of digressing in this article 
will that while 
a coarse wheel will wear away quickly it will not “chatter” 
so readily as will a fine-grain wheel; on the other hand, 


take into account 


the 


considered, we must also 


length and material of surface being 


to discuss wheels and materials, | say 


wheel, if wide surface, will 


an inclined surface that will require several 


a coarse operating upon a 


produce 
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finishing cuts to ring iT \t Like Se bhie tile a 


fine-grahi whee \ last ead and produce chatter ; 
and, speaking of tool steel, will injure the metal, pro- 
ducing a peculiar surtace appearing slightly burned, so 
! 


well known to all grindermen who have tried to spare 


the diamond or have started a wide cut with a wheel 


of too fine a grain. 

Referring again to Fig. 1, when the spindle bearings 
hiave been properly adjusted and all apparent ley 
in the other working parts of the machine has been 
ated. the machine should then be subjected to the 
the 


elimin 
real test, so that minute errors and variations, 


cannot be corrected, will at least be known and may le 


allowed for in the work 
Tue TABLE AND THE GIBS 


lt will hardly be worth while to try the table with 
a straight-edge nor need we square the gibs with thi 
table surface, since Brown & Sharpe are pretty good at 
that: and it ma ” assumed the machine is correct at 
these points even if the machine is an old one 

ITowever, it is often advisable to run a light cut over 


the surface of a magnetic chuck after it has been carefully 


set and clamped 

Let us assume we are using a magnetic chuek. It has 
been carefully set and clamped and a lilt surlacing 
cut taken over it, to give a true working surface. The 


is removed from the spindle and between the 


whe 


shoulder and the nut the indicator stem is clamped, 
is shown in Fig. 2. If the crossfeed is moved out and 
the indicator point allowed to travel back and forth 


along the line #&, Fig. 3, any error in the table reversal 
will be shown 

This operation should be repeated along the lines FF’, G, 
M7, and 7, to search out any low places or inequalities 
in the surface of the chuck. [f the surface of the chuck 
is satisfactory, the table traverse should be stopped and 
the hand wheel, lowering thi head, moved down, say 
O.005 11 the indicator should then record a similar 
amount, the indicator point, of course, still being in 
contact with the chuck surface 

The reading of the indicator should be noted and the 
chuek moved clear of the indicator, hy moving the table 
back by hand: then the head should be lowered, say 0.050 
In. or so, and then raised to its original position, where- 
upon the chuck should run under the indicator again and 
a second reading be taken: this last indicator should, of 
course, correspond to the first reading. This test is to 
detect anv error due to raising and lowering the head, 
} 


and it will show what mav be expected when starting 


a cut on a job that must be right. 
ERROR IN THE CROSSPEED 


In Fig. 3 the movement of the indicator along the 
lines G@, // and 7 will show any error in the crossfeed 
at its reversal. | have found errors as high as 0.005 in. 
at this point, while in raising and lowering the head I 


have found, in one case, 0.0005 in. error and in another 


case, O.OO8 in variation. These things cannot alwavs be 
corrected, but unless they are known reallv first-class 
work cannot be expected, 

In Figs. t and 4A is shown.a method of testing the 
truth of an angle plate when it is desired to clamp the 
work to it and vrind in this wav. Of course. if. th 


machine has been accurately adjusted and its errors 
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discovered by the foregoing tests, it simply becomes a 
matter of testing the angle plate itself. This can readily 
be done by moving the indicator along the lines J, A, 
and L, .W, as indicated in Fig. 4, by merely moving the 
table by hand and raising and lowering the head. 

In Fig. 5 a parallel block is being set, the test lines 
being plainly shown by the arrows. Fig. 6 shows the 
surface grinder grinding a special plug gage through the 
employment of the index centers: when one side of the 
spline is ground all around and left 0.002 in. full for 
finishing, the grinding wheel is turned around and the 
opposite side of the spline is ground and finished; then 
the wheel is placed in the first position and the side 
first ground is finished: the wheel used is a No. 3 
Cincinnati, and its positions are shown in full line. and 
dotted line. 

In conclusion | might say [I have found the surface 
vrinder convenient for many things besides grinding 
plain, flat surfaces and bevels. Fig. 6 is a suggestion that 
might be worth while, if it will start a line of thought 
that will make the surface grinder a better known and 
more clearly understood machine. 

& 


Subpress for the Arbor Press 
By Thomas 6. Bracey 


As we did not have a punch press, we constructed the 
subpress shown, to make a number of odd shaped pleces 
required fou experimental work. 

The body A is of cast tron: B is the die, which is held 
in by a cone-pointed headless screw. The punch is held 
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SUBPRESS, DIE AND PUNCH 
in the same way by the headless screw. The screw ( 


fits in the keyway 2), which keeps the punch and die in 
register. The spring F& pulls the plunger back to posi 
tion. The stripper is shown at F. This subpress was 


used under the ram of an arbor press, 
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as Revealed 


by War Orders 


By Earui 





SY NOPSIS— The author contrasts A merican and 
European manufacturing development and then 
briefly states the 
changeable production. lle 


principles underlying inter- 


i/ 


remarks that littl 


interchangeable work has ever been turned oul 
in the United States and lists mistakes made hy 
mun ition COn- 


manufacturers in executing 


[lis cone lusion Ls that we 


our 
frac ts, 
these errors and make radical change s in our shop 


must profil by 


practice if we are to doa worl jew i li business. 





Industrial preparedness at the present time Is occupy- 
ing an important place in the minds of those comprising 


This | even more 


our business world. preparedness is 
works of 


than in providing 1o1 


necessary in the peace 


the needs of war. ‘he immense orders for the various 
manufactured goods that have been placed here, as a 
result of the war now in progress, have definitely show: 
us that we are far from being prepared to hold our own 
in the march of mechanical progress. 

Already several steps have been taken to aid in arriving 
state of and 


under consideration: vet that 


at a satisfactory industrial preparedness, 


many more are from all 
[ have been able to gather, these appear to have beet 
chiefly in the direction of organizing and mobilizing the 
movement 


But 


various industries——of course a most necessary 
and the one that first 


the public in general realize that this is an exceedingly) 


should he considered. does 
small part of the necessar\ whole ? 

Shortly after the beginning of the war, I took up 
some work with the first order for 3-in. 


field-gun ammunition placed in this country. It 


in connection 
was 
necessary for me to make periodical visits to over fifty 
both large and 


For nearly ten years 


representative manufacturing plants, 
small, in all parts of the country. 
previous to this time, my work had been along similar 
manufacturing in several 


rhis 


lines of interchangeable 


prominent plants in the East. munition work 
afforded me a unique opportunity of becoming acquainted 
with the manufacturing practices in different plants 
producing a wide variety of articles. As my work in 


itself involved many of the details of production, it gave 
me an intimate knowledge of the condition of these 
plants, and the conviction was forced upon me that w 
need to give far more attention to solving the details 
of our manufacturing problems. I take up this subjec' 
from the point of view of one of the workmen. 

An army may be collected and arms and equipment 
of the very best be given to it, but it will only be an 
“armed mob” until months of constant and severe drill- 
ing and instruction have worked it into shape as a whole. 
A good comparison can be drawn between the military 
organization and the industrial. Where the and 
file in a military organization may possibly be brought to 
a state of fair efficiency in eight to ten months of in- 
tensive training, it would take from five to ten vears to 
develop the corresponding degree of efficiency in an 
industrial organization. The reason for this is that in 


rank 


BUCKINGHAM 


different that 


require training and skill may be numbered by tens, while 


ihe military organization the positions 


in the industrial they are numbered by hundreds: also 


that the necessary degree of skill in military duties may 


he acquired in much less time than the necessary. skill 


in mechanical work, which is far more detailed and 


exacting. 

Under present industrial conditions the work ol 
creating even the simplest products consists of an almost 
Kach 


trivial 


infinite number of small, even petty, details. 


detailed question must be answered and every 


‘roblem solved, and all fitted together properly to develop 
The 
The 
we study 


smoothly running and capable organization. 


many, both mechanical and human. 


The 


this question, the more we come to realize that there 1s 


difieulties are 


human difficulty is the greater. more 


thing as unskilled labor: that is, there is no 


no such 


» elementary tn itself but some measure of skill 


WoTR ~ 


1} the laborer will produce far better and more economical 


workmen entirely un 


requirements. The 


, 
results than can be 


ittained by 


amiliar with the greater the degre 


ol skill 1) the 
ll be the 


workman, the more satisfactory in ever, 


wav W final results. 


The 


Vears put 


"Wal orders” placed 


many\ here during the past 


two this country into direct competition, o 


ather comparison, with the European countries. 


AMERICAN AND EUROPEAN 


DEVELOPMEN' 


DIFFERENCE BETWEEN 
MANUFACTURING 


For the past fifty or vears there has been a 


creat difference between the development of 


sixty 
manutac 
turing methods in Europe and in America. Europe has 
wen more thickly settled than has this country, and the 
Waste 
products have been made into useful articles of commerce, 


Competition has been keen, and the successful competitor 


rowth there has been along intensive lines, 


Nas heen obliged to produce woods of superior merit. 
In America different. The 


was growing fast in population, and the demand 


conditions were entirely 
ountry 


for the many manufactured products was greater than 
The problem here became one of production 


came 


he supply. 
with an insufficient supply of labor. Production 
first. 


Abroad, 


duction was more nearly constant, and the labor supply 


Quality and accuracy were less important factors. 


with a more nearly fixed demand, the pro- 


was more than sufficient; so that quality and accuracy 
were considered more and developed accordingly. Situa 
tions were held for longer periods at a time, and thus 


each workman was able to acquire much skill at his 
particular branch of work. 

In this country the growing demand for manufacture! 
and the instability of and the 


supply of workmen were great spurs to invention, anc 


goods labor insufficient 
many labor-saving methods and machines were devised. 
These, in time, were adapted to some extent by European 
manufacturers to suit their own needs and requirements, 
The reputation that this country has acquired as a great 
two factors—large 


‘ndustrial nation rests entirely on 


production, which also involves a type of organization 





S16 AMERICAN 


marty Its owl, aie mevenulty ol mvention. | have 
ound that in discussing the industrial situation wito 
Puropeatlis these facts must be cept it mind and define, 
else each side wi be basing its arguments on 
Terent premises ane ho ogical conclusion can iY 

| hed, 
With us. industrial progress means the speeding up 


produce tion and the creatiol 0 new devices, Abroad, 


means the refinement of existing mechanisms and 
Miprovement m accuracy and quality. ° 
THe OprportuNntry ror CLOosk COMPARISON OF THI 
Two SYSTEMS 
\fter more than filt vears of development atong 
livergent lines, with each group adopting some of the 


points of the other, the manufacturing methods of 


Ame! Wa 


identica 


wood 


Kurope and have now been brought into close 


oOmMmparison on manufactured articles—muni 


tions of wal 
drawn up to 


The specifications for this work were 
suit the best European practic The construction ol 


the individual parts was fairly simple mechanically. Th 


quaantit Cs required wert ipendous. The Kuropean 
manufacturers had to expand their productive facilities 
far bevond anvthingw the iad ever dreamed of. Che 
\merican producers had to adapt their methods to sul 


he Kuropean requirements \t the outset it seemed as 
if this country, with its great productive organizations, 
would most conclus vely prove the superiority ol its 
manufacturing -methods \ glance at the records of tiv 


placed wil 


Wall Street markets as these orders were 

how how great that expectation was. 

Work was started with a rush. New plants were built 
ind equipped almost overnight Then the technical 
representatives of the various foreign governments 


rrived to supervise and inspect the work. Soon it he- 


came apparent that everything was not going so smoothiy 
Months passed, 
Man\ 


woods when the 


as it should. and few if any shipments 


were made, plants had not even started to deliver 


then contracted time for completion had 
arrived, German sympathizers were accused of all sorts 
the The 


with being in apable, 


al preposterous plots to wmtertere with work. 


forelen inspectors were charged 


arbitrary and ignorant. thus holding back the contracts. 


The manager of a large factory engaged in this business 


told me in all seriousness that he was firmly convinced 


that the foreign inspectors were determined not to return 
War Was over, and were 


to their own country until the 


work so as to make it 
country. A 


equally wide ol the mark, 


deliberately holdine back thy 


possible for them to sta in this thousand 


and one excuses were giveh, a 


is to whv the work was not produced 


ELEMENTARY PRINCIPLES OF MANUFACTURING 


In order to understand the situation a clear concep- 


tion of the elementary principles of manufacturing mu 


he had. There are two general methods of production. 
The first the 


neglecting the variations that occur until the mechanism 


method is to construct component parts, 


then fit another until 


This 


and one part to 


is assembled, 


the whole Is completed method Is cvenerally fol 


lowed when the output is small, or when individual 
special machines are being built If anv repairs should 
he needed later. the new part. of course. must be fitted 
to the machine. It would be impossible to incorporate 
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the extra 


is known as interchangeable 


arts from one machine in another without 


The second method 
This consists of so making the various 
parts that 
without any fitting. 
s fixed, and this deviation is so arranged that all parts 
For 


work. 
manutlacturing. 
they always be assembled 


component may 


The amount of variation allowable 
made within these tolerances may be interchanged. 
example, a certain pin is to enter a certain hole in anothe 
The nominal size of both the pin and the hole 
It is impossible to manufacture 
either of these preces to the exact size. No matter what 
O.O0L in.. 


Nece, 


is 0.100 in. in diameter. 


variation of, say will appear. 


care Is takeh, a 
In order that these parts may go together under all 
conditions, the hole is allowed to vary from 0.101 to 


in diameter, while the pin is allowed to vary 
These are fixed limits and cannot 

direction. All the important 
dimensions of the component parts are treated in a like 


100 in. 
from 0.100 to 0.099 In. 
e exceeded in either 
manner. 

Finish and quality of work are factors that enter into 


slides 


woth methods of manufacturing. If one part 

against another, the surfaces that contact should be 
smooth: for if they are rough, excessive wear and fri 
tion will develop. Some parts may stand clear from 
he rest of the machine. If these parts should be rough, 
t would not ordinarily affect the operation of the 


mechanism, thoygh in projectiles, where the air itself is 
1 vital half of the mechanism in action, even this cannot 
be conceded. Yet. in anv event, it is good practice to 
hold the quality of all work as high as possible, because 


the character of the that is invisible is usually 
udged by the quality of the work that is visible. Also 


impossible to teach the workman to 


work 
ecause it 1s almost 
slight some part of his task and vet to give due attention 
to those operations that must not be slighted. 

some parts may be soft and still perform their fune- 
tions satisfactorily, others must be hard. The phvsical 
characteristics of the material for those parts that have 
factor of safety must be accurately determined and 
This 


of tests to prove that both the composition of the metal 


Pa | low 


the results strictly adhered to. involves a series 


and its condition meet the specified requirements. 


(‘LASSES OF INTERCHANGEABLE MANUFACTURI 


manufacturing itself may be graded 


As the requirements of the finished 


Interchangeable 


nto many classes, 
article become more severe, every detailed process enter- 
ing into its production becomes more exacting in its 
better iInter- 


with those 


nature The production of the class of 


hangeable work creates conditions which 
employed in the less exacting class are entirelv unfamiliar. 
Onlv the fundamentals remain the same. 


The foundation of the whole structure of interchange- 
ible manufacturing is uniformity. Opposed to this is the 
fact that no matter what care is exercised, variations of 
and in 
This must always be kept 


son sort will develop in every process used 


determination made. 


and only those methods that will reduce varia- 


every 
n mind, 
tion to a minimum should be used. 

The most accurate method of securing uniformity in 
dimensions with the facilities ordinarily available is by 
means of comparative, rather than direct measurements. 
For example, two different men making a direct deter- 


mination of the size of the same object, using the same 


instruments, will seldom obtain exactly the same results. 
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The 
particular work, the closer the results will be. 
slight difference at the least 


regard to the 
But a 


will alwavs be probable. 


more skillful these men may be in 


T'wo men determining the size of the same object, using 
a model piece as a standard to measure against, and 
thus making a comparative measurement, will usualls 
In order to eliminate as far 1s 
direct 


obtain the same result. 
possible the variation due to this difference in 
measurements a physical standard should be established. 
For example, the measurement of one yard is legally 
determined in Great Britain as the distance, at 62 deg. 
F., between two transverse lines on two gold plugs in 
a certain bronze bar kept at Westminster. This physica! 
standard ADA 
question that may arise in regard to the length of a 
The most satisfactory 


makes possible the definite decision of 


vard. standard for mechanical 


model. This model, once established, hecomes 
standard for all the 
All tools and equipment must be made or ad- 


justed so as to reproduce this model as closely as possible, 


use is a 
the 
appeal. 


dimensions and court of last 


DETERMINING ALLOWABLE VARIATIONS 
As it is out of the question to reproduce this mods 
exactly in large quantities, the amount of variation that 


is allowable should next be determined. The amount of 


these tolerances is controlled by two factors. First, the 
requirements of the finished product: second, the accuracy 
of the manufacturing facilities available. The 


these limits are kept the more severe the manufacturing 


smaller 


conditions become. 


In order to maintain these tolerances are used, 


commonly made of steel, hardened and accurately ground 


vuges 


For example, a hole in a certain piece Is to 
the 0.10] O.100 in. on 


The gages employed to verify this dimensiot 


to size. 

he made 
diameter. 
consist of 


between sizes of and 


would two cylinders of steel, one cylinder 
corresponding in size to the largest allowable diameter 
of the hole, the other to the smallest. 
so made that the smaller cylinder will 
while the larger will not. 


ment, it proves that it is made within the allowable varia 


The holes must be 
always enter it, 


If the hole meets this require 


tion. 
or discarded. 
too large: while if neither enters, it is too 


If it does not pass this test, it should be corrected 
For example, if both cylinders enter, it is 
smal]. This 
is sufficient to indicate the general nature of limits and 
faves. As it is impossible to use the model as a standard 


for the allowable variations, because it is the standard 
for the exact sizes desired, it is good practice to establish 
this These 


master gages should be duplicates in form of the working 


a set of master gages to serve purpose, 
gvages and should only he used to ve rify. hy coMmparallve 
measurements, all gages used in the course of the work. 
The dimensions of the parts are not always the only 
that the 


results in Sometimes 


must be uniform in order to obtain 
the 
it is necessary to use a certain 
Frequently it is required that certain parts he of 


that 


factors 


desired finished mechanism. 


composition of material. 
perform some unusual 


specified strength or they 


function. Some details may need to be handled in « 
special manner. All such information should be em 
bodied in written specifications, to guard against the 
many possibilities of overlooking some vital factor. The 


epecifications will probably be revised from time to time, 
heeause it is impossible to foresee all the contingencies 
that may arise. 
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In order to duplicate the various parts accurately and 


nexpensively, many special tools, and fixtures are 
preeded. \ the 


material in its proper position while some operation is 


Jigs 


Jig or a fixture is a device for holding 


performed upon It. Kach individual operation requires 


a separate fixture. This equipment must be so made as 


to reproduce the model within the prescribed variations 
The type of appliance that may give satisfactory results 
interchangeable work is often entire] 
Here, 


as in all the other processes, the more severe the require 
the 


oh some vrades ol 


msuited for the production of the better grades. 


] 


ments of finished product the greater the skill and 


the construction o 


all the 


upon, 


attention needed for 
The 


fixtures are to be 


close! the 


the 


the equipment. also mia 
that 
The actual production of the work consists in placing 


the 


same is true ol 


chiner\ these used 


raw materials successively in the various machines 


} 


ind othe facilities pro, ded. and there pertorming 


uUpol 
them the required operations. It is most important that 
the the 


thoroughly 


who do physical work of operating thi 


persols 


machines understand their duties, otherwis« 


the most careful planning and workmanship that may 
have gone before will be nullified. An untrained man 
working at almost anv of the operations will not onl 
be the most expensive in the long run. but he can nev 


produce entirely satisfactory results. The workman must 


be familiar not only with the mechanical operation ol 


his machine, but also with the requirements of the work 


Nn hand You cannot take a man Trom one ¢ lass of wor 


with which he is familiar and obtain satisfactory results 


] ; 
lass Ol 


irom him on another « work with which he ts 


infamiliar, even though he should operate the same tvp 


of machine in both cases. 


THe INSPECTION SERVICE AND ASSEMBLING 


the satisfactory completion of th 


parts an inspection service must be 


In order to Insure 


many maintained. 
The Inspectors are furnished with suitable raves and if 
that all 


operat lon, has 


t thei dut\ to see Work, before it Dasses LO 


suc eeding heen COorTrec tly completed. 


If the 


composed of persons of good judgment and well trained 


the 
inspection service is to be etherent. it must be 
I) the handling ol the races, They must also he thorough 
the the 
comparativel 


ly acquainted with requirements of product. 


The gages are usually expensive and 


delicate instruments, and if they should be abused, thes 


would soon be rendered useless. Here, more than any 
where else, untrained service is absolutely valueless 
not merely valueless, but in fact a wanton destruction 


of expensive instruments. The wear on gages even when 


‘roperly used is considerable, much greater than is 
venerally realized; and if the inspection service is to be 


efficiently maintained, provision for the periodical verifi 


} 


ation of the gages must be made. 


The assembling department furnishes complete and 
definite proof as to whether or not the necessary attention 
as been paid to the details of all the foregoing factors. 
If the component parts may be assembled without fitting, 
and the completed mechanism operates correctly, it is 
most conclusive evidence that the many details have been 
taken care of. On the other hand, if fitting is necessary, 
or if the finished product fails to perform its functions, 
it is equally conclusive proof that some one has negle« ted 
his duties. or that some vital factor has been overlooked ; 
and an investigation should be made at once to locate 
their source 


the faults and correct them at 
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I have given here only the briefest outline of the 
fundamental requirements of interchangeable manufac- 
turing. It would take a much longer paper than this 
to even sketch the elementary principles of any one of 
the main heads, which may be named as follows—the 
model, the tolerances, the gages, the specifications, the 
manufacturing equipment, the actual production, the 
inspection and the assembling. All the work preliminary 
to the actual production requires the services of highly 
skilled men and the expenditure of much time and thought. 
It would take, at the least, five years of strict training to 
educate a workman to be capable of performing any part 
of this preliminary work in a satisfactory manner, There 
is no short cut that will develop the necessary skill tn 
a shorter time. It takes three months to three 
vears of careful instruction to train a man to perform 
any of the many No accurate 
estimate can be given for the time it would take to build 


from 
productive operations. 
up a smoothly running organization composed of these 


There that 
this 


many types of skilled men. is so much of 


uncertain element, human nature, involved in 


j roc ess. 
INTERCHANGEABLE WorkK TURNED OUT IN 
UNITED STATES 


Very Lirrui 

This brief summary will indicate the nature and the 
requirements of interchangeable manufacturing of the 
hest grade. Very little of this class of work is produced 
United States. Only a few plants establish a 
Their gages are their standards of measurement. 


in the 
model. 
Many places do not even keep apart a set of master gages 
for standards. The various measuring instruments and 
the personal skill of the mechanics making or inspecting 
the Complete 


specifications are a great rarity 


working gages form these standards. 
in American practice. 
The memories of their older emplovees serve this purpose. 
Some organizations do not even have a distinct inspec- 
tion department. The furnished 


with gages, or is supposed to have measuring tools of his 


machine operator is 
own, and gives the product all the inspection that it 
receives. In some cases where the desired standards are 
not high it is possible to combine some of these various 
functions and obtain passable results, but at the best it 
is a doubtful economy. 

The production of small arms and of ammunition for 
field artillery is the most exacting type of interchangeable 
manufacturing. The allowable limits of error in botia 
the dimensions and the functioning of the finished 
product are very small. ‘To facilitate the rapid produc 
tion of the ammunition in particular, in many cases the 
orders for the several different parts of the round were 
divided among a large number of establishments. In 
some instances several of these units were to be assembled 
at the loading plant before they would be shipped to 
the front. In other the units would not be 
assembled into the completed round until the shell was 
needed in the gun on the firing line. As far as possible 
all parts containing any detonating charges were kept 
separate from those containing the explosive charges, for 
the sake of safety in transportation. 

All parts that are to be assembled on the field must 
be absolutely interchangeable. Tools for making correc- 
tions in size or for fitting one part to another are seldom 
available on the firing line. Neither is the loading plant 


cases 


equipped with tools for fitting together the component 
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parts that are received from a large number of separate 
factories. 

The individual parts of the small must be 
absolutely interchangeable if they are to meet the require- 
ments of military service. Although they are shipped 
as assembled units, repairs must often be made on the 
field. This makes it necessary that the arm may be dis- 
assembled, a new part inserted, and the arm reassembled 
without the aid of tools. Otherwise every piece of 
equipment that gets out of order must be shipped back 
a procedure 


arms 


to the arsenal or manufacturer for repairs; 
that would keep at least 20 per cent. of the equipment 
action. 


constantly out of 


A Serious MISTAKE AT THE OUTSET 


At the very outset of this work an extremely serious 
mistake was made. The American manufacturers either 
ussumed that the requisite degree of quality and accuracy 
was not high, or else they were led to this belief by 
At all events this belief 
was universal among the contractors, and they at once 


those who placed the contracts. 


made their plans for a huge production, paying little 
attention to either the accuracy or the quality of the 
product. In almost no case did they attempt to improve 
upon these points, any more than they usually did on 
their own regular work; while in most cases they con- 
fired out of a 
did not give these factors even as much 
This was 


sidered it as rough work, “just to be 
cannon,” and 
consideration as they gave their own product. 
done, too, in spite of the fact that the specifications that 
formed a part of the contracts stated very definitely wha‘ 
was required. They must the needs 
of the countries placing these orders were so pressing 
that they would take what they could get, and the more 
of it the better. This is a truly American attitude. 
Evidently we are not the fact that things 
military have advanced much beyond the days of cast-iron 
cannon balls and short ranges, when friction in the air 
did not make the difference between striking the enemy, 
vour own troops, or vacancy. And the proper function- 
ing of these products was not a matter of dollars and 
cents, but of life and death for those purchasing them. 
As far as I am aware, not a single plant engaged in 
the manufacture of the field-gun ammunition attempted 
to develop a model to be used as a standard. Very likely, 
if one had been furnished, it would have ornamented the 
directors’ room as a souvenir. The manufacturers of 
the small arms were usually furnished with models, but 
in few cases were they so used as to derive the maximum 


have believed that 


aware of 


benefit. 

The tolerances were already established and most of 
the plants understood them. I know of one remarkable 
exception, however. The largest and smallest permissible 
sizes for each dimension were given on the drawings 
that were furnished to contractors. This exceptional 
manufacturer inquired which sizes were wanted, as the 
men in his plant were trained to produce work of the 
exact size. In this plant I found that the men were 
ordinarily engaged in the production of heavy machinery 
that was not even interchangeable. It may be of interest 
to know that the first shipment from this plant was 
made over a year late. 

The matter of gages is most essential to any type of 
interchangeable manufacturing; any laxity in regard to 
it will affect every stage of the production. A model 
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may be dispensed with in some cases, but this makes it 
even more important to establish standards in the form 
of master gages. To my surprise, | found that not only 
the subject of master gages, but also of gages in genera! 
was a closed book to the majority of the plants I visited. 
After I had been holding forth at some length on this 


f a large plant, he svid 


subject to the superintendent ¢ 
to me, “This war work has certainly developed the gage 
never even dreamed of 
all that I w 


veneral 


end of our business to a point 


And practically 


| heen the 


before in an country.” 


trying to persuade him to do had 


practice for many years in a factory where | had worked 


some seven or eight vears before. This was typical ol 
the point of view of the various manufacturers. 

Only a small percentage of the factories I visited had 
the proper facilities for making their own gages. In 
fact, few places realized the true situation, Thi 


vers 
authorities of one large plant, which was built purposely 


to manufacture these goods, deliberately canceled a 


requisition for the machinery to make gages, on th 


grounds that they could purchase from outside sources 


all the gages they would need. When it became apparent 


that they could not do this, It Was too late to vet the 
recessary machinery. In some cases master gages wer 
furnished to the contractors as standards, and they 


invariably used these gages in the shop, thus destroying 
their value as standards from speedy wear and misusage 

many workmen actually hammered the gages to make 
them fit the wrong-sized work—and took no steps to 


replace them. 
DISREGARD OF SPECIFICATIONS 

Complete specifications were furnished to the contrac 

hut little attention 


These specifications were the results of 
have proved 


tors. seems to have been given to 
them. long 


experience ; properly used, they would 


invaluable aids in the production. ‘Time after 
different matters that fully ex- 
As an example of 


time | 


was asked about were 
plained in the specifications. 
this neglect led to, | know of one contractor who had 
over a million finished parts rejected because they failed 


Upon investigation, it was found 


what 


to pass the firing test. 
that the specifications for the raw material had been 
entirely disregarded. 1 know of another case where a 
plant had fifty thousand shells rejected because the in 
structions in regard to the heat treatment of these parts 
were not followed. The manufacturers were continually 
arguing that this requirement and that were not essential, 
that they would not affect the operation of the finished 
product; and yet when they disregarded these factors, 
the parts invariably failed to meet the prescribed firing 
test. The American manufacturers felt badly used be- 
cause they were required to live up to the specifications. 
This is the greatest complaint that they can make against 
the actions of the European inspectors. 

Having misjudged the character of the work at th 
outset, it is not surprising that the facilities provided 
for producing these eoods proved, in many instances, to 
The required accuracy and qual- 
Another factor, also, worked 
to their disadvantage. led to 9 
great demand for additional machine equipment, not 
The regular pro- 


he entirely inadequate. 
ity could not he attained, 
This rush of war work 
only in this country but also abroad. 
ducers of these commodities could not supply the demand. 
A large number of plants went into the business of build- 
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this The regular producers increased 
their factories to the utmost. 
of it built by 
what might have 
fifty 


ing machinery, 


The outcome was that most 


Was untrained men, and the results were 


been expected. I visited one shop where 


forty or new machines had to be rebuilt before 


hee! 


least . in 


they were usable. I saw a dozen lathes that had 


| with the centers at 


ordered 


or a toolroom 
out of ling \t other places | saw new machinery that 
led 


discardes entirely because tf Was nol built 


produce Work required, 
( redit 


refused to 


Live quality oO 


to sav here that great is due a 


\W ho 
the slightest 


established companies, 


lowe! Ill 


Hurl or slight their work. or to 
degree their standards of accuracy and quality, despite 
he fact that large ynuses were olfered for earlier 


deliveries, These coObpahles were all too Tew 


tools and fixtures provided were 


The majority of the 
Little attention was paid 
For 


designed for production only. 


to the peculiar requirements of many of the pieces, 


example, tools that had been used successfully upon 


bronze failed entire lv when set at work upon the softer 
aluminum, which tore like wood and demanded a sharper 
| keener and smoother cutting edge. 


(cutting angie and a 


This is typical of the prevailing conditions throughout. 


RESULT OF SLIGHTING PRELIMINARY WorkK 


With all 
or disregarded entirely, it was only natural that the goods 
It takes time to properly 
the thing 


this most essential preliminary work slighted 


were not produced, prepare 


for this work, and time Was most 


acking. We 


we were to 


tvpe ol 


have started over ten years ago 1 


this After 
nsuccessful attempts, the request was made to allow this 


should 


handle job successfully, many 


ork to be done in accordance with American practice 
The 
enough in this country to have any claim to that title 


is the policy of altering the product to suit the equip- 


only method in manufacturing that is universal 


ment provided, rather than making equipment to suit 


the product. One of the foreign 
me that 


the cart 


the requirements of 


representatives remarked to me, “It appears to 
the policy of the manufacturers here is to put 


efore the horse.” This is hardly more than the logical 


levelopment of the practice of the past fifty years. 

On the whole the foreign inspectors were quite lenient 
at the beginning of this work, soon realizing that this 
class of manufacturing was entirely new to the majorits 


oh 
hey 


did not meet the specifications, carefully calling atten 


of the plants engaged on it. accepted work that 
tion to the points in question with the request that they 
he rectified at The 
assumed from this that the quality of his product was 
although the 
sirable, and started to produce parts in large quantities, 
the 


once, American manulacturer 


might be de 


vood enough, Improvements 


making few, if any. atte mpts to improve or correct 


visit that 


work. The inspector would find on his next 


little or nothing had been done to meet his objections, 


and usually rejected the lot submitted. The president 
of one plant protested to the inspector: “I am turnin, 
eut better work than the B Co” he sald. “Vou ure 


and not mine. Why?’ Th 
“You have better equipment 


therefore, you should produc 


accepting their product 
representative answered: 
and better trained men; 
better goods. At the B 


When the men there are better trained they 


Co. thev are doing the best 
they 


must produce hetter work 3 


can. 
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Those plants that did not attempt to hold even to 
their usual standards on this work deserve no sympathy 
fur the troubles they were involved in. Even if their 
ideas in regard to the requirements of this work had 
been right, what were they thinking of when they planned 
to do work of a much lower quality than their own? 
It was such folly. Here is a factory, for instance, which 
has spent thirty or forty years in building up an organ 
ization and in training men to be capable of producing 
How do they dare to let this 
a lower quality, and hope lo 


goods of a high quality. 
organization do work of 
swing it back to their own class of work at the end of 
» vear or so? Is their reputation only a matter ol 
dollars and cents to them? It is incredible to me that 
these men should deliberately take the chance of allowing 
their organization to slip downhill, after the struggle 1 
has been to bring it to the point where it stood. 


During a discussion with the president of a large and 


well-known concern about some of these matters, he said 
to me. “That is very well, but this munition work 1s 
not watch work.’ He was right in a measure. The 


requirements in many respects are far more exacting than 
a watch should fail to run correctly, 
tardily 


in watch work. If 


nrissed or an appomtment be 


a train might be 
kept; but if these munitions did not function, many lives 
Watch work is smal! 
and delicate and requires a special line of sensitive and 


Otherwise it offers no 


would be needlessly thrown away. 


delicate machinery to produce it. 
vreat mechanical difficulties. It is far more difficult to 
manufacture small arms and some parts of the field-gun 
ammunition properly than it is to produce good waten 
work. 

For example, the limit of time allowed for the fun 
tioning of the fuses for the European shrapnel is usually 
It may readily be seen that the slightest 


the 


less than ;y sec. 
variation in the 
parts might easily cause a variation in the timing o! 
much this. In this respect it is interesting 
to compare the requirements of the American fuse with 


sizes or smoothness of operating 


more than 
Our fuse is allowed a variation of #) sec. 
This 


may be taken as a relative comparison of the effectiveness 


the European. 
against a Variation of to sec. for the foreign fuse. 


of American manufacturing methods and European. 
Here is a concrete example of what this means. At 
a range of about 44% mi., the Europeans can keep their 
line of fire within 50 yd. of their men. We must leave 
our men uncovered for at least 200 yd. Thus, neglect 
of the necessary manufacturing refinements would sacri- 


fice many lives and might lose a bloody battle. 


THE 

The lack of proper equipment, however, was not the 
sreatest of the difficulties. If all the facilities provided 
had been the best, and if the intentions of the manage- 
ment had been to manufacture the goods in accordance 
with the specifications in every particular, the desired 
results could not have been attained. Indeed, as time 
went on and the requirements became more thoroughly 
understood, most of the factories did everything in their 
nower to honestly fulfill them, but were unable to do so. 
The reason for this is that it was impossible to get 
enough trained operators to handle the equipment, be- 
cause our country does not contain them. Many men 
were employed who had never even seen the inside of a 
In other cases where established factories 


HANDICAP OF UNSKILLED EMPLOYEES 


factory before. 
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were involved the proportion of unskilled men was so 


great that the morale of the plant was destroyed. No 
man can do his best work when he sees the results 


of his labors destroyed by the ignorance or carelessness 
of some one else who performs a later operation. Every 
thing was sacrificed to production, and one of the assets 
sacrificed was the careful and painstaking habits of many 
vood workmen. 

The handling of the product told the story as nothing 
else could. Time after time | was obliged to insist that 
the parts be carefully kept on wooden trays, to prevent 
nicking and other injuries. After trays had been sup- 
plied in one factory, I saw a man pitching the pieces 
into a box as he completed them and later picking them 
vut and placing them on the tray—an exact duplication 
of the burlesque acts of old pantomime clowns. The 
rrotest that followed against this practice was considered 
as the act of a crank by the foreman of that department. 

At another plant | saw a man carefully file off the 
urrs and scratches from some parts and throw the work 
into a large box nearly full of similar pieces, thus care 
lessly destroying the results of his labor. He did not 
know any better and nobody took tell him. 
These incidents are typical of what I saw in nearly every 


pals to 


visited. 

The whole fact of the matter is that we lack a suffi- 
cient number of trained and skilled men to properly 
amount of this work. We need them 
We forever as We 


Every point in which we have failed 


actoryv | 


handle any great 


n our own lines, too. cannot go on 
have been doing. 
in the production of munitions must be corrected in the 
manufacture of our own goods, if we are ever to hold 
vreat markets. We failed in this work not so much be- 
cause of the severity of the specifications, as because of 
the fact that been satisfied 
little of craftsmanship. When 


our standard of achievement has been attained. 


we have heretofore with so 


our results are “good 
enough,” 

It has been characteristic of most American plants to 
feel that their own methods are a little better than the 
“ordinary commercial practice.” This is proved by the 
fact that almost evervbody regarded the munition work 
as “ordinary commercial practice.” and then, considering 
this same practice as something not quite so exacting as 
their usual methods, neglected many of their everyday 


precautions with most disastrous results. 
EvIL 


The whole inspection situation was a nightmare. This 
most vital part of interchangeable manufacturing was 
considered a necessary evil, and little intelligent planning 
was done to prepare for it. Generally it was the last 
factor to be considered. Every effort was put forth to 
provide some facilities for production, while the matter 
of providing gages and planning for the inspection 
service took second place- -that is, when the subject Was 
considered at all. The result was that when the machines 
were ready to produce there were no means at hand to 
verify the results. Many firms started without them, 
which merely resulted in the production of scrapped 


INSPECTION WAS CONSIDERED A NECESSARY 


pieces. 

Most of the shop inspectors were untrained men— 
many entirely ignorant of mechanical work—as their 
duties were considered elementary. “All they had to do 
was to put the work through the gages.” This seems 
to have been the conception of both the manufacturers 

















929 AMERICAN 


February 22, 1917 
ind the inspectors. They proceeded on that basis, with 
the result that thousands of dollars’ worth of gages were 
destroyed and hundreds of thousands of dollars’ worth of 
parts were made, only to be rejected because of inac- 
curacies. 

The gages wore out rapidly and no steps had been 
taken to replace them. ‘Time after time I have seen 
the production stopped entirely because of the lack of 
gages. Few plants maintained an efficient method of 
verifying these most necessary aids to production and so 
the whole situation was always ome of uncertainty and 
doubt. 

I was at one plant where only two thread gages had 
heen provided, one of them inaccurate, to verify the mosi 
essential dimension on the product they were making. 
The average number of pieces that a thread gage can 
measure before it out is about five thousand. 
After fifty thousand parts had been completed I visited 
The same two gages were being used. 


is worn 


the plant again. 
This company was very indignant when it discovered that 
it had to correct the entire lot before any would be 
accepted. All these pieces had been measured with the 


gage. 
Tue Rusu ror GAGES AND NEED OF GAGE MAKERS 


When it finally became apparent that this subject 
could not be neglected, there was a great demand foi 
gages. There are only three or four plants in the United 
States that have the men and the equipment to make 
these articles accurately in large quantities. These gage 
makers soon had more business than they could handh 
and nearly every small machine shop in the countr) 
went into this line of work. The companies ordering 
the gages had only a hazy notion of what was required 
and many of the men who were trying to make them 
knew even less. The chief draftsman of a large corpora- 
tion engaged in munition work admitted to me, “I don’t 
know anything about gages. | never saw one until we 
started this work.” The resulting gages in many cases 
were worse than none at all. 

When we consider the great amount of manufacturing 
done in this country and then count the number of men 
we have who are skilled in the making of gages, we need 
no other evidence to convince ourselves that interchange 
able work of good quality is almost unknown here. Th 
president of one of the largest manufacturing companies 
in the country recently said publicly that the numbet 
of skilled gage makers in the United States was not 
over 3000. This is a liberal estimate. We need 50,000 
of these men to carry on our own work as we should, 

The infallible test of 
is the assembling. In order to complete the work it 
was necessary in many equip the loading 
plant with machinery and tools before the parts received 
from the This 
caused many delays and great expense, all entirely un- 
Practically none of the plants manufacturing 


the degree of suecess obtained 


instances to 


several factories could be assembled. 
necessary. 
the small arms was able to assemble the component parts 
without fitting them to one another. This made them 
no longer interchangeable and destroved half their valu 
as a military weapon. At one plant the foreign inspector, 
before accepting a large lot of rifles, disassembled som: 
half dozen guns, mixed the parts together, and then tried 
to reassemble them. He could not do it. It was necessary 
to pick out the parts that had been fitted to one another 
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before it was possible to do this. The whole lot was 
returned for correction, much to the chagrin of tie 
manufacturer. 

One of the Russian engineers remarked to me: “It 
is the strangest thing to me that when I started to come 
to this great industrial nation I expected to learn many 
things. But to my surprise I find that I must act as 
instructor in every plant I visit.” 

“AMERICAN Practice” Must UNDERGO 
RADICAL CHANGES 

The representatives and the inspectors who have beer 
sent here by the several foreign governments will un 
doubtedly be considered authorities on American 
manufacture on their return to their own countries. The 
reports they will carry home will unfortunately be far 
from complimentary. If this country is to have any 
chance of competition with the European industries in 
their own markets, it will be necessary for us to meet 
their conditions. In meet their conditions 
“American practice” must undergo some radical changes 

With the cruder types of manufacture, such as automo 
railroad cars, 


as 


order to 


bile trucks, locomotives, motorcycles, 
agricultural machinery, ete., the American plants have 
done far better. But where the work required any great 
degree of accuracy, uniformity and quality, our record 
has been a flat failure. 

The American objective is to produce goods; 
produce them cheaply 


pro 
duce them in quantities and 
Every other consideration is subordinated to productiou. 
Craftsmen are few and far between here because we hav: 
no place for them in our scheme of preduction. 

A craftsman, to my idea, is a man who takes pride 
in the work and skill of his hands and head; who feels 
that each result of his labor is a monument to himselt ; 
’ man whose enthusiasm and consciousness of power 
prevent him from dog any work but his very best. 
No man can do justice to his own capabilities unless 
he is interested in, and proud of, the results of his labor 
And the manufacturer must realize that he should have 
a Vital interest in the proper training of -every one o! 
his workmen, and should use every means in his power 
to foster true craftsmanship in every branch of his 
establishment. Those problems that have mastered us in 
the production of munitions have mastered us in the 
manufacture of our own products, although we may not 
vet entirely recognize the fact. 

The way is long and the time is short. If 
“world markets” 


we do not 


nrofit by our mistakes, those now 


«littering so dazzingly before our eyes will be ours only 
so long as nobody else is in a position to supply them 


vnd no longer. 


x 
Vertical-Attachment Kink 
By D. KE. MapgEs 


In taking off the vertical milling attachment on a 
standard make of miller considerable 
trouble with the four-part ring dropping out of the head 
holder when the latter was tipped too much. 

To overcome this annoyance, I took four %-in. gas 


I experienced 


pipe spacers Y in. long and slipped them over the four 
holding bolts and brought the nuts down firmly with my 
fingers. In this way the ring is held in place while the 
head holder is being put on or taken off, and accidental 
breakage of the rings by dropping is prevented. 
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Raising the Harmony Tone in the Shop 
By A. TowLer 


Perkins & Johnston were just as busy as possible. Men 
were ata premium, orders wert oming in every dav. and 
the filling of them was not up to schedule. Carl Jane 
on, one of thy handy wvVS I the Shop, had just quit 
work. Mr. Perkins sent for Carl and the foreman to 
ome into this offic “Why did vou quit, Carl 7° said Mi 
Perkins “Why.” said Carl. “Jim, the foreman, told 
me my work was a kid’s job, and the boys in the shop 


laugwhed at me: so | quit, as | thought | ought Too iv do 


, ] 
Homans Work 


The result was that a man left a job hich, though it 
might be considered a bevy’s task, was nevertheless im 
portant. The trouble with some foremen and supers is 
that they imagine thev cari ail “the eggs in ther 
basket.” In other words, all the important work 1s be 
bne done by them But. as a matter of tact. everv opel 
tion performe mn the Is mportant Tf the wr 


who chips the castings does a pool job, it means that the 


operations that follow wi ecome more difficult: so tits 
work is Important If the fellow who planes the pieces 
for the toolmaker does a goo yob, he makes It easier To! 
the operations that follow. 

When a mat < given work that is not the most im 


portant in the shop, he should not be given the impressio1 


that any kind of result will do. He should be shown the 
Importance of his task | - can be done without the 
workman’s vetting suc i wollel cTal mi thar it wil 
be necessary tor him to use a shoe horn to vet fils hat on 


This all reminds me ot a stot | heard when a shaver, 


The chief engineer was showing a visitor around his plant 
and took great care to impress on the latter the great 
responsibility That rested ol > shoulders. The personal 
pronoun “I” was ever apparent. Jim, who fired the 
boilers, suggested that perhaps it ought to be “We” who 
kept the engines running so s ccessfully. The engineet 
replied, “No, vou only put the coal on the fires.’ Now 
Jim, though possessing an abundance of muscle, was con 

sidered to be rather short of gray matter. 


slow down and thev almost 


Soon the engines started t 
stopped. The ehiet ral down to thr boiler room and Salic. 
“Jim, the steam is down: what’s the matter with the boil 
ers?” “Oh,” said Jim, “perhaps we car remedy that.’ 


at united, 


The chief saw the point and acknowledged tl 
harmonious codperation would produce the best results. 

We might take a tip from these two incidents and 
keep the Carls and Jims happv and contented at thei 
work. 


* 


Shipping to Latin Americ: 


The following excerpt is from a paper by A Mugen 
Bolles, read at the recent held Foreign Trade Con 
vention : 

According to Commissioner Chamberlain of the Bureau 
of Navigation, ship space avaliable lor cal rying freight to 
South America has increased 50 per cent. during 1916 
over 1914. The total tonnage of ships cleared during the 
first 10 months of 1914 amounted to 1.700.527 net tons 


and during the same months of 1916 to 2.516.329 net 


tons. Foreign tonnage has remained about stationary. 


] 


the gain being almost wholly in American ships, which in 
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the first period amounted to 171,435 net tons and in the 
second period to 914.227 net tons, an increase of 433 per 


cent. The total tonnage of American ships cleared for 


Argentina during this period of 1916 was nearly 30 times 


that of the first 10 months of 1914: for Chile six times: 
for Brazil five times. The American tonnage cleared for 


Venezuela and Colombia doubled, while there were 66,169 
net tons cleared for Uruguay against none at all in 1914. 

lonnage of ships for Mexico, Central America and the 
West Indies increased about 400.000 net tons during the 
two vears, making a total tonnage to all Latin America of 
(.660,192 in the first 10 months of 1914 and 8,840,866 
during the same months of 1916. 

The total tonnage of ships entered from Latin Ameri- 
an ports showed a decrease during this period, owing to 
the fact that, before the war, ships from Europe carried 
argoes to Latin-American ports and then proceeded in 
ballast to the United States, where they loaded cargoes 
or Europe. Since the war this triangular trade has 
irgely disappeared. The total dec renee aa tonhnacs 
f Ameri 


an ships entered from Latin-American ports increased 


amounted to S90.6214 net tons, but th tonnage ¢ 


LOLOGT net tons. or 154 per cent, 
There is much in these figures to cheer the heart of 


patriotic American who is hoping for the restoration 


our merchant marine. 
Comparing the first 10 months of 1915 with the same 
months of 1916, an increase of 951,632 net tons clearing 
for Latin America is shown, of which 933,056 tons were 
\merican ships. While the total tonnage of ships entel 
¢ from Latin America increased 1,098,460, that of 
\merican ships increased 1,226,923 net tons, foreign ton- 
iage having decreased about 200,000 net tons. 
Two years ago American ships made up 25 per cent. of 
the tonnage cleared’ for Latin America. Now the Stars 
ind Stripes wave over 58 per cent. of it. 


ee 


Mill-Lighting Fixture 
he homemade indirect-lighting fixture shown in the 
accompanying sketch is now being used to replace the 
Cooper-Iewitt lamps in the Tonopah-Belmont mills. The 


reflectors are made of light galvanized iron, and the re 








> lee 45° Flbow 


A MILL-LIGHTING FIXTURE 


mamimng parts are of pipe fittings, The lamps were con- 


structed by the electrician and have proven a great im- 


provement in the lighting of the mill.—Hngineering and 
V ving Journa . 
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Specifications for Electric Motor 
Applications—II 


By A. G. PopcKkr* 





SYNOPSIS—A discussion of the starting torque 
of induction motors and the reduction of vollage 
on motors larger than 5 hp. Single-phase motors 
for small powers. Mechanical considerations in 
motor applications, size, weight, method of driv- 
ing, supports, guarding against dust and moisture. 
Back gearing is touched upon and good practice 
illustrated. 





As was previously stated, the starting torque of an 
induction motor varies as the square of the voltage 
applied. At normal voltage the starting torque of a 
squirrel-cage induction motor is as follows: 

150 to 175 per cent. full-load torque 


125 to 150 ner cent. full-load torque 
100 to 125 per cent. full-load torqu: 


2-, + and 6pole motors 
8-. 10- and 12-pole motors 
14-pole motors. . 

It is nearly universal practice to start motors up to 

hp. at normal voltage. In large sizes, 74 hp. and 
above, the motors are started at lessened voltage to reduce 
the amount of current consumed while starting. Provi- 
sion for obtaining 50, 65 and 80 per cent. of line voltage 
is made on commercial starting devices: 65 per cent. is 
venerally used. Where the starting conditions are light 
50 per cent. is sufficient, and 80 per cent. must be used 
where the starting conditions are heavy. At these reduced 
voltages the starting torques are as follows: 


At 80 At 65 At 50 

Per Cent Per Cent Per Cent 

At Normal Normal Normal Normal 

No. of Poles Voltage Voltage Voltage Voltage 
= & &.. 150 to 175 95to 110 63 to 74 3B to 44 
8, 10, 12 125to 150 80 to 95 53 to 63 sito 38 
, ee 100 to 125 64 to 80 42to 53 25 to 31 


The National Electric Light Association has recently 
established permissible starting currents for squirrel-cage 


induction motors. 1200. —-—4—;-— 




































These values, which 
represent the aver- — 
age obtained witli 1000 - 
motors of various S 900} 
manufacture, are & 
Si es ee to 800}+-— 
viven in Fig. 5; they *. 
also indicate that for 700}- 
starting torques i 
greater than 80 to & 
100 per cent. the 6 
squirrel-cage induc- 3 
tion motor cannot be iy 
used, unless the start- t 
ing current is limited 
to the values given in 
Fig. 5. By starting 
the motor at normal Horsepower 
voltage 125 to 200 FIG. 5. CURRENT DIAGRAMS FOR 
ner “ok aio SQUIRREL-CAGE MOTORS 
torque is produced, but the heavy starting current 


of 8 to 10 times full-load 
permissible nor desirable. In 


*Industrial Electrical Engineer, Westinzhouse Electric and 
Manufacturing Co 


current is usualiv not 
addition to straining 


the electrical apparatus, the jolt while starting under 
these conditions may result in mechanical injury to the 
machinery driven. 

In the case of wound rotor motors, the starting torque 
depends on the amount of resistance inserted in the 
rotor windings. Full-load starting torque can be pro- 
duced with full-load current. With this type of motor it 
is possible to obtain a starting torque equal to the maxi 
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FIG. 6. RELATION OF WEIGHT AND FULL-LOAD TORQUE 


mum torque of the motor (2 to 2.5 times full-load torque ) 
Vv inserting the proper resistance in the rotor. 
For 


where it is desirable to keep the starting current to a 


this reason wound rotor motors should be used 
minimum, especially where starting conditions require 
a heavy starting torque. 

For heavy starting duty, manufacturers also supply a 
~pecial squirrel-cage motor. The standard squirrel-cage 
motor is fundamentally a constant-speed machine (speed 
only varies 4 to 6 per cent. from no load to full load). 
The proportions of its design can be modified, however, 
so that its the 


direct-current compound-wound machines previously dis 


operation will be similar to that of 


cussed. This modification consists of an increase of rotor 
resistance, having the effect of increasing the starting 
torque and decreasing the starting current at the expense 
Greater slip is produced, the effi- 

On these 
motors the starting torque is 35 to 50 per cent. greater 
‘The starting cur 
The maximum 


of speed regulation. 
ciency is lowered and heating is increased, 
than that given for standard motors. 
rent is approximately 15 per cent. less. 
torque remains the same as the standard motor (2.5 to 
The slip is approximately & 
to 12 per cent., or twice that of the normal motor. The 
3 to 5 per cent. lower than 


+ times full-load torque). 


efficiency is approximately 
that for the standard motor, the power factor remaining 
This special squirrel-cage motor should only 
In applications 
where starting conditions are heavy, but the load is con 


the same. 


! 


he used where the load is intermittent. 


tinuous after it has been started, a wound rotor motor 
should be employed as a more economical method of 
drive is thereby produced. 

In addition to supplying wound rotor motors for con 
tinuous duty thev are furnished for intermittent duty 
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The Vare designed to produce hye avy starting torque. The 


starting and maximum torque obtainable on these motors 
is twice the rated torque, the rated torque being based 
on a %-hr. intermittent rating. This type of motor ts 


used largely on cranes and hoists. The ratings are shown 





FIG. 7. RELATION OF WEIGHT AND SQUARE ROOT OF 
FULL-LOAD TORQUE OF MOTOR 


in Table a which vives the values ol hoth rated inter- 
mittent torque and maximum torque, which is the same 
as the maximum starting torque obtamable. 

In addition to the polyphase motors described, single- 
phase motors are also employed in isolated districts 
where two- or three-phase tines are not avatlable. Thev 
are also used where fractional horsepower is required. 
This type of motor usua iy comes in sizes up to 10 hp. 
Three types are marketed; they differ in the method 


ol starting employed split phase without clutch. split 

















FIG. & MOTOR PROVIDED WITH SLIDING BASE 
FOR BELTED SERVICE 


phase with clutch and repulsion-starting and induction 
running type. 
The no-clutech and clutch types are furnished in the 


following capacities 


60 ¢ le 5 Cy 

" 725 1,425 
1,725 1,425 

‘ 1.725 and 1,140 1,425 
1,725 and 1,140 1,425 

1.725 and 1,140 1,425 

1.725 and 1,140 1,425 

1.725 and 1,140 1,425 

725 and 1,140 $25 


The repulsion-starting and induction-running tvpe is 
} 


supplied in capacities is follows: 
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60 Cycle 25 Cyck 

Hp R.P.M. R.P.M R.P.M 
1,725 1,150 1,425 

; 1,725 1,150 1,425 
! 1,725 1,150 1,425 
2 1,725 1,150 1,425 
3 1,725 1,150 1,425 
] 1,725 1,150 1,425 
7 1,725 1,150 1,425 
10 1,725 1,150 1,425 


In selecting the proper type of motor for a given 
ipplication the following considerations are necessary : 

The no-clutch motor is successfully used on all applica- 
tions where a starting torque equal to or less than full- 
load torque is required and where, owing to the size of 
he motor or the allowance of the central station, the 
amount of starting current is not important. 

The clutch motor is successfully used on all ordinary 
ipplications where liberal starting torque is required, 
The starting current necessary is less than with the no- 
cluteh type, and the clutch also provides overload 
protection for the windings of the motor under excessive 
overloads for short periods of time. 

The repulsion-induction type is successfully used on 
ipplications where the starting torque required is very 
high and the lowest possible starting current is necessary, 











FIG. 9% RELATIONS OF MOTOR TO PULLEY DIMENSIONS 


The maximum permissible starting-current values for 
an installation of a single-phase motor. installed and 
connected to its load as lined up by the N. E. L. A., 
which conforms to commercial motors on the market, are 


as follows: 


hp. and below 220 volts, 15 amp 

to 9 ie 220 volts, 20 amp 
1 to 5 hp 220 volts, 15 amp. per hp 
Above 5 hp 220 volts, 1! amp. per hp. 


In addition to specifying the various electrical charac- 
teristics, the mechanical parts of a motor should also be 
siven careful consideration before purchase is made. 

In making mechanical comparisons of motors, the full- 
load torque and square root of full-load torque, which are 

iven in Tables 1 and 3 for direct- and alternating-current 
motors, are frequently used. These values are determined 


' 5250 & hp. : 
from the formula torque at 1-ft. radius. 
r.p.m. 
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The size, weight and cost of an electric motor are deter- 
mined primarily by the torque. Plotting a curve between 
results in a curve as 
form. <A 
obtained 


the torque and weight, for instanc 


shown in Fig. 6. This is parabolic in more 


convenient curve for analytic purposes Is by 


plotting a curve with square root of torque and weight 


as ordinates. This is illustrated in Fig. 7. 
The fact that over limited variations of square root 
of torque of ratings the relative costs or weights var\ 


TABLE 4 RATINGS OF INTERMITTENT WOUND ROTOR MOTORS, 
VA D LOA MAXIMUM 


LUES OF TORQUE AT RATED LOAD AND 
TORQUE ARE GIVEN 
Poles 4 6 8 10 12 
Full Load 
Speed 1,750 1,150 850 690 980 
ge wE FE GE EE GE EE nF EF u: 
x: a «i. = x in =. 
2 8 8 18 
3 8.8 18 13.1 26 
‘ 5 14.6 29 22 44 
3 7} 33 66 43.8 88 4 7 110 
Z 10 44 88 584 117 73 146 
o 15 66 132 87.5 175 110 220 
. 20 88 176 117 234 146 292 
“ 25 110 220 146 292 182 564 
¥ 30 175 350 219 438 262 924 
= 35 204 408 255 10 306 612 
i 50 292 584 365 730 437 874 
A 75 437 874 547 1,094 655 1,310 
™ 100 730 1,460 875 1,750 
150 1,100 2,200 1,310 2,620 
200 1,460 2,920 1,750 3,500 
in direct proportion to the square roots of torque ol 


the respective ratings, produces a very simple method 


for comparing weights or prices of different rating 


Formulas for estimating prices or weights can be estab 























THREE-BEARING MOTOR FOR BELTED SERVICE 


lished. Relative costs of various tvpes of motors cal 
readily he compared. It fives purchasing agents or shop 
managers a convenient method of comparing costs, 


weights and other mechanical features of various proposed 
motor equipments. 

Motors are supplied for belted, ceared, chain or direct 
coupled drive. 

For belted 
also a sliding base with which to adjust the belt tension 
Fig. 9 the | 
The show 


standard pulleys supplied and the rated full 


manufacturers supply a and 


drive, pulley 


(Fig. 8). shows limitations of the pulleys 


supplied. curves the relation between the 


average 
oad torque of the motor olven Wn Tables l and 3. The 
maximum face is limited by the length of shaft extension. 
The belt pull and, It 
pull on the motor bearing, increases as the size of the 


hence, the bear vy stress due to be 


te 
' 
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For there is a minimum 


successful 


pulley decreases. this reason 


for operation. Moreover. as 


the 


diameter 


The 


putes 


diameter ot pulles S reduced the helt slip 


hnereases 
9 shows the minimum pulleys recommended for 
illustrate 


To determine the pulley limita- 


various sizes of motor. An example will best 


the use of these curves, 
tions for a 50-hp. 850-r.p.m. motor, refer to Table 3 
The full-load torque of a 50-hp. 850-r.p.m. motor is 292. 





/ 
| Sin 2 
( t | 1) ) 
f Load 7 e of Motor, Lb-Ft 
FIG RELATIONS OF FULL-LOAD TORQUE OF MOTOR 
AND PINION DIMENSIONS 
The average diameter pulley Fig. 9, al 
i i erTag aii te] LLL Te 1h uy Ve iown on ti 
curve, is 14 in, the minimum diameter pulley recom 
mended is 11 in. in diameter and the maximum face is 


14 in. For economical operation the belt speed should 


ot exceed 5500 ft. per min. Fig. 9 gives the maximum 


tulleyvs or Vartous speeds of motor. to guard avainsl 
exceeding the above belt speed. For example, the full 
load torque of a 200-hp. 1750-r.p.m. motor is 584. The 
TABLE 5 \IOTOR SPEEDS RECOMMENDED TO OBTAIN DESIRED 

SPEEDS OF DRIVEN MACHINI 

Sp Motor 
Driven Shaft Specd, 

R.P.M {P.M 
600 to 1,500 1,750 
3501 600 1,150 
250 to 350 850 
150to 250 690 
100 to 200 600 

RO t 100 1,150 back geared 
0 t 75 850 hack geared 
eurve shows that for this torque an 18-1n, pulley ts 
sua emploved. On account of the belt-speed limita 


used. Since this pulley 


tion, a 1T2-in pulley only can be 


is below the minimum recomnrended, in this case a motor 
with a outboard bearing should be used. In veneral, 
He large! hieh <peed motors are usec Ol direct coupling 


helting does not come up. If il does, 


' } 
ma? The quest on of 


must be handled as explained. In eeneral, for motors 
» to 250 hp., S80 repom.. a two-bearing motor can be 
sed, Above this capacitv, however, a three-bearing 
moto! should be used (see hie, 10) 

For veared drive. limitations similar to those given for 
belt drive are shown in Fig. 11. The curve indicates 
he relation of minimum pinion to rated full-load torque 


of motor. For instance, a 15-hp. 850-r.p.m. motor, full 


-] ’ 
(Fig. 3), is 87.5. 


The minimum pinion that 
the dia- 


oad torque 


i! i sec - recessfull Is >.6 nm. In clin i Ss 
metral pitch is o This figure also gives limitations in 
the diameter of pinton so as not to ¢ xceed LOO0 Tt. per 


min. and 2000 ft. per min. for the various speed motors 
where these veat speeds ean be exceeded 1OO0O ft. pel 
min. should not be exceeded where quiet operation with 
tee] gears is desired. Where rawhide, cloth, micarta or 


other special composition pinions are employed, a speed 


of ~OOO Tt, can he used. Up to re, hp.. S50-r.pom. motors 
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can be geared without the use of an outboard bearing. 
In larger sizes, however, an outboard bearing is recom- 
mended. 

The limitations given for geared drive also apply when 
chain drive is used, the minimum diameter of the sprocket 
being the same as the minimum diameter of the pinion. 
For coupled drive, either a flexible or a rigid coupling 
is used to connect the motor to the machine drive (Fig. 
12). 

For geared, chain or coupled drive, a motor without 
a sliding base should be specified; and in setting the 


motor in place a dowel. as shown in Fig. 13, Is recom 
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mechanically to suit special conditions. These modifica- 
tions are semi-inclosed motors ( Fig. 14), splash-proof 
motors (similar to Fig. 14, except that the upper half has 
a solid cover), totally inclosed motors (Fig. 15), motors 
with idle attachment (Fig. 16), motors with double ex- 
tended shafts (Fig. 17) and vertical (Fig. 18) and back- 
geared motors (Fig. 19). 

Semi-inclosed motors are used where small particles 
may fall into the motor, causing mechanical injury. 

Splash-proof motors have the upper half covered with 
a solid cover to prevent dripping oil or water from work- 
ing internal injury to vulnerable parts hidden from view. 





























FIGS. 12 TO 16. VARIOUS MOTORS AND THEIR APPLICATIONS 


Fig. 12—Motor with double extended shaft coupled to pumps. Fig. 13—Dowel pin recommended in geared or coupled 
drives Fig. 14—Motor with semi-inclosing covers These do not interfere with ventilation, but prevent dirt from entering 


the motor. Fig. 15—Totally inclosed motor with ribs to increase the radiating surface. Fig. 16 


attachment 


mended to insure exact alignment in case the motor is 
taken off the base and later put back in place. 

In specifying the dimensions of motors the dimension 
which is of greatest importance in making application 
is the distance from the base to the center line of the 
shaft. Manufacturing conditions are such that it is im- 
possible to make this dimension exactly as specified. 
Hence, the following tolerance limits are specified : 

On all machines up to and including those having a 
height of center of shaft above the base of 24 in. and 
less, limits of plus 0 and minus 4y in. variation from the 
nominal dimension may occur. On all machines on which 
this distance is greater than 24 in. the variation shall not 
exceed plus 0 and minus 7% in. Liners must be used to 
obtain the exact specified dimensions. 

In addition to supplying standard horizontal open 
motors, electrical manufacturers market motors modified 


Motor with idler 





Totally inclosed motors should be specified where 
injurious dust or gases are present. They can be made 
weatherproof, but are not designed for immersion 1n 
water. 

In belted application, where it is necessary to obtain a 
large speed reduction at small center distances, a good 
are of contact on the motor pulley is obtainable by the 
use of an idler attachment, as shown in Fig. 16. These 
attachments can be furnished with motors in capacities 
up to 30 hp. In larger capacities this arrangement be- 
comes bulky. If an idler is required, it can usually be 
mounted apart from the motor on a foundation, or base, 
making a far better mechanical construction than that 
shown in the illustration. 

Motors with double extended shaft are furnished where 
it is desirable to belt, gear or couple off both ends of 
the motor (see Figs. 12 and 17). 
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To drive machinery that has shafts in a vertical posi 
iion, vertical motors are supplied. This type of motor is 
usually coupled to the machine driven, the coupling 
heing placed at the shaft extension located at the base 








capable of carrying an additjonal load, as indicated in 


Fig. 20. 


ACTILINIST 


) 


Back-geared motors (Fig. 19) find application where 


it 18 necessary to drive machinery al low speeds and 
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FIGS. 17 TO 19. VARIOUS MOTOR APPLICATIONS 


Fig. 17—Motor with double-extended shafts used for driving four belts 
Conduit connections are also provided 


motor with dustproof gear housing 


of the motor. The smaller S!Zes up to 96 hp. can be 
belted or geared; the limitations given in Figs. 9 and 11 











Weight, Pounds 





FIG. 20. PERMISSIBLE WEIGHT THAT MAY BE sUP 
PORTED BY VERTICAL MOTORS 

apply. In belting or gearing larger sizes, an outboard 

bearing should be used. A ball-thrust bearing is to sup 

port the weight of the rotating part of the motor and is 


Fig. 18—A vertical motor. Fig. 19—Back-geared 


the use of a countershaft is not desirable or practicable. 
Table 5 shows for what speed reduction this type of motor 
can be emploved to advantage. The ratio of reduction 
from motor speed to countershaft speed is from 4:1 to 
7:1. The maximum reduction is limited by the size 
of the pinion and the minimum reduction is limited 
by the rear speeds, 

Back-geared motors can be used for belted, geared, 
chain drive or coupled service. 

Fig. 19 shows the gears of the back-geared motor 
totally inclosed. The motor shown also provides lol 
making electrical connections by means of conduits. The 
use of conduits is being specified more and more, not 
only to accomplish a neater appearing installation, but 
also to insure maximum safety to operators. 


How To Prevent Center Drills from 
Breaking 
By James McIntyre 
The cost of broken center drills is a pertinent item in 
the daily expense account. To overcome breaking the 
following method has been adopted : Grind + in. off 


each end and draw the body to a light straw. 
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Engine Lathe-Turret 


C. Lestie Farr 


In Fig. 1 is shown an inexpensive and efficient turret. 
It can be made upon the lathe on which it is to be used. 
With it one has every advantage of the turret lathe, be- 

















FIG. 1. LATHE TURRET 

sides having the engine-lathe feeds and being able to cut 
The turret shown was made and is used on a 
Details of the 


thread. 
Greaves-Klusman 16-in.-swing engine lathe. 
turret are given in Fig. 2. It is comparatively inexpensive 


any 


to make, and for certain classes of work it has advantages 
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Defective Machine Tools 


By R. W. GREEN 


Two shop superintendents met recently and the con- 
versation drifted to the condition of new tools and ma- 
chines when received from the makers. Both men had 
installed equipment that was defective, and both had 
experienced trouble getting satisfaction from the sellers. 

One man claimed that it was the maker’s duty to 
furnish a tool right in vital point and that a 
sensible manufacturer would welcome any word calling 


every 


his attention to any defect in workmanship and be anxious 
to make He said that he would continue to 
complain when things were not right. 

The other stated that in 
tools installed by him have been defective, any attempt 
to have the maker correct them had resulted in much 
delay through correspondence and that eventually he had 
For this reason, 


corrections. 


nine cases out of ten when 


to put the equipment in shape himself. 
he said, he would hereafter simply fix it and say nothing. 
He did not refer to minor details, but to features that are 
essential to the satisfactory operation of the tool or ma- 
Have your readers had a similar experience? We 
Do we take proper 


chine. 
talk about going after foreign trade. 














that are not present in the regulation turret lathe. care of our domestic trade and treat our customers right? 
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Heat-Treatment of Wrought-Iron Chain 


Cable at Bo 


By 


Prior to July 1, 1914, all chain cables for the navy 
were manufactured at the Boston navy yard, by hand, 
after the fashion of the old English chain makers, still 
followed in other chain shops in this country. Experi- 
ments had under way for several years, 
toward a steam-hammer process, and such a process had, 
at that time, been developed'—satisfactory to the extent 
that it effectively and cheaply welded the chain, but 
unsatisfactory in that the chain, apparently perfect, 
would not meet the breaking-strength requirements. 

It became suddenly necessary, in July, 1914, to make 
the process work, in order to supplant hand manufacture. 
The process seemed to be good, but it was mystifying, 
indeed,-to see apparently perfect chain snap off under 
test like cast iron. It seemed as if an addition to the 


been looking 


process was needed, rather than a change, and _ heat- 
treatment suggested itself. There was no literature 
available on the heat-treatment of either iron or low- 


carbon steel. 

It was peculiar that hand-welded chain was successful 
under test; yet we knew that it was not so thoroughly 
welded as the hammer-welded chain. The latter was very 
thoroughly hammered, too, and kneaded, so that it should 
be stiff and strong. In this very stiffness the trouble 
was finally found. 

The distribution of stresses in a studded link 
tension is such that there are maxima of bending moment 
at the ends of the axes of the link and maxima of shear 
at the quarters. It is well known that iron is weaker 
in shear than in tension. It observed that the 
hammer-welded links always failed in the quarters; that 
while the hand-welded links stretched freely, the power- 
welded links would not stretch much prior to breaking. 

The following hypothesis was then formulated by the 
writer, to explain the above phenomena: That the 
hammer-welded link was so stiff that the shearing stress 
could build up in the quarters to such a degree that 
the link would fail by shearing, whereas the hand- 
welded link was soft and ductile enough to deform under 
the shearing stress, failure occurring later due to a 
combination of shear and tension when a higher applied 
tensile load was reached. 

There was no pyrometric equipment available, so in 


} 
under 


was 


the first experiments, which were necessarily crude, the 
writer gaged temperatures by eve. Test doublets? were 
heated to a temperature believed to be above the upper 
eritical point, cooled in air and pulled, giving satisfactory) 
regards stretch, character of fracture and 
Heat-treatment was plainly 


results as 
ultimate tensile strength. 
the answer to the problem. 

The writer, therefore, proceeded to equip a laboratory 
and to equip the shop for temperature measurement. 
After some experimenting a method of heat-treatment 
was evolved which gave fairly good results. But these 

*An abstract of a graduation thesis prepared by W. W 


Webster and E. L. Patch, assistant naval constructors, United 
States Navy, at the Massachusetts Institute of Technology 


+Member American Society of Mechanical Engineers; naval 
constructor, United States Navy. 

See “American Machinist,” Vol, 33, 

*Two links of a chain. 


Part I, page 350 


ston Navy Yard’ 


G. 


Copurnt 

results were not always consistent; and while the plant 
was put on a manufacturing basis, there were still very 
was considered very de- 
heat-treatment 


puzzling questions arising. It 
find really 
was required for power-forged chain and not for hand- 
welded chain, what the very best heat-treatment should 
would 


sirable, indeed, to out why 


much heat-treatment wrought iron 


respond to and, in general, to develop working standards 


he, how 


for shop practice. 


PROPERTIES OF StTocK MATERIAL 

At present the iron used for the most important sizes 
of chain is made by the Burden Iron Co., of Troy, N. Y. 
In the manufacture of this iron, common gray-iron pig 
is puddled until the carbon, phosphorus and sulphur 
contents are correct. Puddle balls weighing 200 or 300 
lb. each are then extracted and rolled roughly into muck 
into 2- or 3-ft. lengths, piled five 


bars. These are cut 


or six together, heated to welding temperature and rolled 


again to give grade B iron. Grade A iron is further 
refined. It is made by cutting up grade B bars into 
short lengths of 2 or 3 ft., making these pieces up into 
piles about 7 in. square, heating to welding heat and 
assing successively through straight, hexagonal and 
round rolls down to the required diameters. The outside 


is formed by slabs 6x1 in., with a 1-in. round bar at the 
center. 

The Government specifications for wrought iron for 
chain making are in substance as follows: 

Grade A American 
iron, puddled from all-ore pig iron and free from admix- 
ture of steel or scrap. The specified limits of chemical 
Phosphorus, not to exceed 0.10 per cent. ; 
0.015 The physical 


must be of best-quality refined 


analysis are: 


sulphur, not to exceed per cent. 
requirements are: Tensile strength, 48,000 Ib. per sq.in. ; 
yield point, not than one-half tensile strength ; 


elongation, 26 per cent. in 8 in.; contraction of area, 


less 


tO per cent. 


Chemical analysis of Burden iron, made by the 
chemical laboratory of the Boston navy yard from borings 
taken from several stock bars, gave the following average 
results : 

Per Cent. 


ee ee ee ree ee ae a eae 0.10 
NAN «2 4° wha w aw keebiars 6h Obied ne wad abba dee a ae aee aaa 0.10 
Phosphorus 0.085 
Sulphur 0. 008 


The average phosphorus and sulphur contents are well 
within the specifications and did not exceed them in any 
particular case. The analysis indicates a very good grade 
of commercial wrought iron. 


Twelve tensile specimens cut from a 314-in. Burden 
stock bar were tested and in the following table the results 
are summarized and compared with the specification re- 
quirements. These like those of the chemical 


analysis, indicate a good commercial iron. 


results, 


Test Results Specification 


Yield points, Ib. per sq.in 26,100 24,000 
Tensile strength, Ib. per sq.in 49,000 48,000 
Elongation, per cent 35.5 26 


Contraction of area, per cent 50 40 
In the heating curve, which is the important curve in 
connection with heat-treating, the indications of an upper 
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glance, ap 


ritical point are indistinet and, at first 


mrently indeterminate (se 


t shown atl U1) at uF ( Wis lup lated 


But a small poi 


i $1Z2e, shape and position o a the curves taken, as 


irregular!l 


up to 915 cle ry. ( 


} 1 
1? 


were a'so the indications of changes 


ties of the curve trom about 


therefore ry eonciuded that the ritica 


ated. 


upper ¢ 


it may 


pomt is not sharp. put extends over the range nd 


with a well-defined end at 915 deg. ( This phenomenon 


is explained by the unequal distribution of the carbo 


In the Iron, different In compositor 


parts ol which vary 


from pure wrought tron to 0.2 per cent carbon, as wa 


determined by metallographic examination. The second 


and lower critical points are well defined at the tempera 
ture indicated The fact that the actual upper and 
ower points are higher than those indicated in the tron- 
carbon equilibrium is attributed to the presence of 1m- 
purities, especially manganese In the cooling curve the 


upper critical range has the same character as in the 


Leating curve, but is about 40 deg. lower. 

The practical conclusion from the tocation of the uppel 
end ot thy uppel eritical rane on Thre lating eurve al 
915 deg. C. is that to anneal or air-quench the chain from 
above the eritical ranve T Shotula " neated lo about 
TABLE |. CRITICAL POINTS FROM HEATING AND COOLING 

CURVES FOR BURDEN IRON 
Average of Heating and Cooling 
f Equilibrium Diagran 
Burden St 0.1 Per 0.2 Per 
Critical Heating Cooling Pure Trot Cent. ( Cent. ( 
Point Deg. ( Deg. ( D ( Deg. ¢ Deg. ¢ 
Upper retardation 915 875 900 850 800 
Lower retardatior 768 768 768 768 768 
Recalese ne: 738 700 690 690 690 


olts on the furnace thermo 


SOO) deg. cr. 


950 deg, ¢ or about 56 miuilly 


couples, instead of 52 milli-volts, o1 as has 


previously been the practice in the manufacture of chain 


LABORATORY EXPERIMENTS IN Heat-TREATMEN 


The 


laboratory 


yreliminary study of heat-treatment made in the 


securing an indication 
] 


ne ae 


was tor the purpose ol 


tual manu 


; 


treatment to be used in t 
the 
made to 
(1) Maximum 


cooling. or 


hest 
vation the 


cable. In this invest 
find the effect of the fol 


temperature of annealing: 


facture of chain 


attempt was lowing 
variables : 

(2) 
different temperatures after heating to maximum temper 
(4) 


at maximum temperature 


rate oft quenching : (3) drawing to 


atures, or after different rates of cooling: time ol 


annealing, or time material is 
The 
Table 2. 


two blocks 


list of heat-treatments developed is given 


consisted of three tensile specimens 


Each charge 


and from which four longitudinal and four 


transverse specimens were machined. The furnace was 


e specimens were 


heated to about 750 deg, ( hefore tl 


The temperature was then raised, rapidly at 
the 
the point where the increase was about 5 deg. in 15 min 
ved their heat-treatments 


introduc ed, 


rst and slower as upper limit was approached, to 


After the specimens had rece! 
2, tests 


is outlined in Table were made for vield pot 


” iIn.. Der cent 


breaking stress, per cent. elongation in 
Impact 


reduction in area from 0.20 sq.in tests dete 


the resistance to shock in 


mined foot poul ds per square 


inch of an area of about 0.0785 sq.in. in a bar 10 mm 


square by 55 mm. long, with 40 mm. between supports 


made on the Charpy impact machin 
Watertown. Mass It 
impact tests for the reason 
the 


Impact tests were 
at the United 
considered important to 
that 


vere shocks to which it may be subjected. 


States arsenal, was 


WAKE 
broken by 


chain cable which fails is usually 
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tests oO Wrought Iron It Is 1m 


17 


In making Charp\ 


portant to note the vreat (| erence between the resistance 
upon the relative direction 


the 


of the iron to sho ke. depending 


of the nick in the and “rain,” or slag 


specimen 
treaks, in the iron. 
It was suspected that the length of time during which 
mens remained at maximum temperature in the 


etter T on the 


Hie®’ See 
results, so a 


Nos. 28 to 


irnace might have some 


was added of heat-treatments 


series ty 


=) a" 1 
tl. whi were all heated to 970 dee. C. and maintained 
at that temperature for intervals of 1 min., 15 min., 30 
min. and 2 hr. The results indicated that on specimens 
rABLI 2 TABULATION OF HEAT-TREATMENTS OF BURDEN 
IRON STOCK, WITH RESULTS 
— Tensile Results 
Per Cent 
Per Cent Reduction 
Break Elonga- of Area 
ld ing tion from 0.2 
Point Stress in 2 In Sq In 
Series A Rate of Cooling 
1. Heat to 900d ( ind cool in furnace 23.465 23.465 38 2 56 4 
2. Heat to 900 deg. ¢ and cool in air 32,365 51,330 346 45 2 
3. Heat to 900 deg. C. and quench in oil 41.400 57,050 31 4 48 4 
4. Heat to 900 deg. C. and quench in water 49,275 68,720 24.7 41.7 
Serie B Rate of Cooling 
>. Hea 1,060 deg. ( ind eool in fur 
1 26,700 47,280 36.2 50 0 
6 Heat t 1,060 deg. ( und cool in air 31 0 49.700 46 «0 49 0 
7. Hea 1,060 deg. ¢ and quench in oil 39.435 56,900 30 0 53 0 
Heat to 1,060 deg. C. and quench ir 
water 44,250 65,400 26.0 51.0 
Series ( tate of Cooling Before Drawing 
9 Heat to 1,000 deg. C.. cool in furnace 
reheat to 900 deg., quencl and 
lraw to 650 deg 32.9090 50.325 39 0 58 0 
10. Same as 9 but quenched in wate 31.5.5 49.450 38 0 59 0 
ll. Heat to 800 deg. ¢ ind q I ‘ 49,165 68,350 19 1 41.4 
12. Heat to 850 deg. ¢ und quench in water 42,700 64,130 24 8 47 6 
13. Heat to 900 deg. C. and quench in water 43,215 62,880 28 3 49 4 
14. Heat to 950 deg. ¢ ind quench in water 50,615 69,880 22 9 51 7 
> Heat to 1,000 deg. ¢ ind quen it 
wat 48.835 67.135 25 9 4. 3 
16. He 1,050 deg. C. and quench i 
water 45.730 63.130 25.9 52.3 
Series |} Pemperature of Drawing 
17. Heat to 1,000 deg. C., quench in water 
draw to 550 deg 42,285 58,235 34.2 58.1 
18. Heat to 1,000 deg. C., quench in water 
draw to 650 deg 35.585 53,935 35. 6 58 4 
19. Heat to 1,000 dee. C., quench in water 
iraw to 750 deg 34.365 49.935 38 4 57.4 
Series | Rate of Cooling 
20. Heat to 1,000 deg. ¢ quench it 41.750 55.185 34 6 54.5 
21. Heat to 1,000 deg. C., cool in air 33,365 49,515 36.5 55.5 
Series G Dime \nnealing 
28. Hea » 970 deg., hold 1 min ol sir 31,365 49,550 361 §2.1 
9 Hea 970 deg... hold 15 min.. cool ir 
ir 32,300 49,200 37 4 55.2 
30. Heat to 970 deg., hold 30 min., cool iz 
Li 30.830 48.200 37.4 53.7 
31H 970 deg old 120 min., cool ir 
‘i 29.800 48,480 37 8 531 


of that size the duration of the time of annealing has 


no appreciable effect. 
results of the physica 
states 


\s a general conclusion from the 
ests of heat-treated Burden chain tron, it mav be 
manner vers 


that it is affected by heat-treatment in a 


similar to low-carbon steel, giving an increase of 40 per 
cent Nn the tensile strength and 125 per cent 
n the longitudinal impact strength when heated to 950 


deg. C This was confirmed by 


microphotographs showing sorbitic and martensitic struc- 


and quenched in water. 


tvpical of the hardening structure of mild steel. It 


ture 


s therefore further investigation 


rec ommended that a 


l 


e made of the effeet of this heat-treatment of chan 


d the practicability of its applicat’on to the manu 


facture of chain cable. 


PRELIMINARY EXPERIMENTS WiItH CHAIN LINKS 


rreliminary experiments were performed with full 
(1) To confirm the results of the laborator 


‘ vperiments as to the 


Teo 


size chain: 


hest temperature to which the chain 


should he heated for anneal ne py air cooling, and (2) 


to dete best sequence of annealing and proofing 


mine the 
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The second series of preliminary tests was to determine 
the best order to follow in annealing and _ proofing. 
Chain may be (1) annealed before proofing, which is 
the regular practice, (2) annealed after proofing, or (3) 
annealed before and after. 

When chain is proofed, it is strained well over the 
elastic limit of the link as a whole. For example, 314-in. 
test links are proofed to 367,000 lb., which leaves a 
permanent set of about 34 in. The ratio of proof to 
620,000 = 0.59, while the ratio 
27.000 


a6, 


pulling load is 367,000 
of elastic limit to ultimate stress of the material is 
: 49,000 = 

Proofing therefore strains certain parts of the link 
above the elastic limit and leaves it in an internally 
strained condition. If method (1) is used, the chain 
leaves the shop for service with internal strains; but if 
method (2) is used, the internal strains of proofing are 
relieved by annealing, and from this consideration alone 
each link should be stronger. 

Because this tendency to injure the weld does exist 
where method (2) is used, the conclusion was reached 
that method (1) of annealing before proofing should be 


0.55. 


followed instead. 


Errect oF Hrat-TREATMENT 
From the forging examination the conclusion is 
reached that the stiffness of the unannealed link is largely 
due to the overheated distorted structure in the welded 
end. 

The fact that the metal of the forged link does not 
return to its normal condition during slow cooling after 
forging, even if it has been “overheated” to 1350 deg. C., 
is probably to a large extent due to the effects of slag 
and other impurities. Annealing relieves this condition 
by the process of recrystallization, which practically wipes 
out all former structure and gives a finer and more 
normal grain size. In regard to this overheating, 
Rosenhein says? : 

We find that by “overheating” steel—that is, by 
it to unduly high temperatures or for too long a time at any 


exposing 


temperature above Ac,;—the growth of a very coarse iron 
structure results, and this, on cooling down, gives rise to a 
corresponding coarse ferrite-pearlite structure. Not only 


this, but the arrangement and forms assumed by the pearlit« 
which is formed from such steel are characteristic; there is a 
strong tendency for the ferrite to take the form of straight 
bands with elongated and angular patches of pearlite be- 
tween them, the ferrite bands frequently crossing an- 
other, at angles of 60 deg. Such a sharply angular 
structure is, of course, extremely there is a 
minimum of interlocking between ind 
the straightness of the arrangement 
tion of slip or cleavage through the crystals. 
are, in fact, frequently met with in steel objects which have 
failed in service. Under test they generally exhibit 
degree of weakness as regards shock and alternating stresses, 
but their tensile strength and elongation are frequently quite 
satisfactory. The most typical feature, however, is a decided 
drop in the yield point as compared with that of the same 
material in a more normal condition. 


For heat-treating, Burden iron should be heated to 
ahout 950 deg. C. instead of 890 deg. C., which was the 
former practice. 

There is no apparent relation between character of 
fracture and character of structure. 

Heating to 950 deg. C. for cooling in air gives stronger 
and better chain than heating to lower temperatures, 
and heating to higher temperatures gives no improvement. 

The present procedure of annealing before proofing 
should be continued. 


one 
coarse, 
undesirable; 
ferrite and pearlite, 
facilitates the propaga- 
Such structures 


some 


—_—_— 


“Introduction to Physical Metallurgy,” pp. 281-282 
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Stiffness of the unannealed link compared with the 
annealed link is mainly caused by overheated distorted 
structure at the weld. 

Annealing removes stiffness of the forged link by 
relieving overheated distorted structure. It decreases 
the tensile strength and yield point, and increases the 
ductility and resistance to shock, of the metal; but it 
increases the strength, as well as the ductility and resist- 
ance to shock, of the link as a whole. 

The experiments indicate 
conclusions : 

Rate of Cooling—Cooling in furnace tensile 
strength from 49,000 to 47,000, reduces impact resistance 


laboratory the following 


reduces 


from 150 to 90, increases elongation and reduction of area. 
Cooling in air increases tensile strength from 49,000 to 
50.500, increases impact resistance from 150 to 240, re- 
Quenching in oil 


~aA 


57,000, 


duces elongation and reduction of area. 
increases tensile strength from 49,000 to increases 
150 to 340, reduces elongation 


Quenching in water increases 


impact resistance from 
from 36 to 3] 
strength from 49,000 to 67,000, increases impact resist- 


36 to 25 


per cent, 


ance from 150 to 400, reduces elongation from 
per cent. 

Temperature from Which Cooled or Quenched—In- 
crease of temperature above 950 deg. C. slightly decreases 
tensile strength, and reduction of 
area and does not appreciably affect Impact resistance. 


increases elongation 


Temperature of 950 deg. C. gives best results. 

Drawing Effect—The higher the drawing temperature 
the greater the decrease in tensile strength and increase 
in elongation. Drawing has little effect on impact 
resistance. 

Increased Time of Annealing—Lengthening the time 
of annealing slightly decreases tensile strength and slight- 
ly increases elongation, reduction of area and impact 
resistance. 


Fixture Designed for Machining 
Telephone-Receiver Cup 
By G. H. HAMILTON 

The machining of the telephone-receiver cup, Fig. ] 
presented an interesting subject for solution. The re 
quirements that the rim faced to 
dimensions within a limit of plus or minus 0.0015 in, 
The cup was blanked and drawn in the punch press; 
the top edge was irregular and had to be trimmed off. It 
was also found that the required limits between the faces 
A and B could not be maintained in the punching be- 
cause of the variations in the hardness of the material. 
The only way, the 
was to machine the faces indicated after the part was 
Owing to the irregular shape of the 
the that had to be 
machined, difficulty was experienced in deciding on a 
satisfactory method of holding it. The fixture shown in 
Fig. 2 was finally determined upon and proved satis- 
factory. 

The fixture decided upon was designed to be used on 
a No. 1 Brown & Sharpe hand screw machine and is ol 
unusual construction. It comprises mainly a_ special 
casting A, which is so made as to take the place of the 
top part of the bearing cap on the front end of the 
spindle and projects out from the face of the spindle 
far enough to ailow for the special holding device used. 


were and base be 


therefore. to obtain desired results 


formed to shape. 


part and the location of points 
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‘his easting was machined all over, with the exception 
of the irregular-shaped edges, and on the lower suriace 
it was provided with a dovetailed slide. Fitting in this 
is a dovetailed holder #, which serves to carry two of the 
machining tools, C and DL. 

The slide B is operated back and forth by means of 
the handle #, which passes through the operating stud 
F and into the fulerum stud G, the latter being free to 
<wivel, to compensate for the different positions ol the 
handle. The stud F. as illustrated, is fastened to the 
slide #B by a nut and washer and moves in an elongated 
slot in A The slide is provided with gibs to com 
pensate for wear and has in addition a stop screw // 


which can be low ked us shown and Is used fol limiting 
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FIGS. 1 TO 4. TELEPHONE-RECEIVER 


Fig. 1—Telephone-receiver cup. Fig. 2—Top sliding 
Fig. 4—Two-blad 
the forward travel of the shde, governing the cut of the 
tool (. This latter is held in a tool holder 7. which can 
he adjusted to locate the tool properly in relation to the 
shoulder on the work. The tool D is held in a square 
hole by means of a setscrew, as shown. 
The special arbor for holding the work is shown at 
J and in detail in Fig. 3. This, as will be seen, is held 
by the shank in a regular spring collet and is shaped to 
suit the interior form of the work. Referring to Vig 
1, it will be noticed that the cup has two elongated 
slots, which, as shown in Fig. 3, furnish a suitable means 
of driving. The holder J, Fig. 2, has two corre 
sponding projections and is recessed on the front so as 
to reduce the amount of surface in contact with the 
work. At first glance it would appear that the mandre! 
would have a tendency to run out; this, however, is taken 
care of by the sper ial ball-bearing support kK, Fig. ‘4 
which is held in the turret. It should be mentioned that 
this support is kept in contact with the work whiie 
the machining is taking place and is only withdrawn to 
remove or insert the work. As shown in the plan view, 
Fig. 2, this revolving support is slabbed away on the 
sides in order to allow the fac ing tool L to vet at the « up 


being hac hined., 


cross-slide tool holder 
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For facing the front and rear faces of the rim, thi 


special facing tool M, shown in detail in Fig. 4, is used. 
Referring to this latter illustration, it will be noticed 
that this tool is designed so that it can be sharpened 
without altering the width of the slot. It consists of a 
wdy A, which is held in the front tool post of the screw 
machine, and is formed on the front end to hold the two 
lacing blades B, one right- and the other left-hand. 
These are held in place by two clamps C, retained in 
place by a through bolt and nut D and E respectively. 
The through bolt, although not so shown, is provided with 
a pin to prevent it from turning. The facing tools are 
sharpened by grinding on the top face, and after sharpen- 


ing are adjusted so that their top face comes tlush with 
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CUP AND TOOLS FOR MACHINING IT 
ittachment Fig Special chuck for receiver cup 

the top face of the tool holder. When in this position 
the tools are made to face the rim of the work to thi 
required thickness. The holder which was used in facing 
the bottom of the cup and which was held in the rear 
tool post is of simple design and is not important enough 


to need description. 


Black Finish for Use on Wood Patterns 
By F. C. Mason 


The coating commonly used on patterns is made of 
shellac colored with lamp black. It takes considerable 
time to mix and is difficult to apply smoothly. By sub 
stituting aniline black for the lamp black one obtains ar 
easily mixed jet black that flows as easily and smooth 
as pure shellay 

The aniline is mixed with aleohol, and then white shel 
lac is added. Orange can be used: but if an extra-fine 
article is desired, white should be chosen. This mix 
ture dries with a gloss; but when rubbed slightly, it as- 
sumes a dead black and extremely smooth surface that 
is most desirable for a pattern finish if good castings are 
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| United States Munitions 
The Springfield Model 1903 Service Rifle 2 
Making the Guard il the top and locates the hole in the front from the ramp, 


also gaging its vertical distance with relation to the top. 





A different method is shown in Fig. 


1209, where a cam 
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SYNOPSIS The installment for this week col 
ers operations 15 to 29 inclusive on the quard, con- is used directly under tl 
cluding the major operations on this rather intri- 
cate piece. The machining operations, which are in Fie. 1211, although 
nearly com ple led, involve the use of more interest 
Wid jigs and fixture S, ds well (Is qages. front screw hole, whil 
cut by the block shown 





The operations here illustrated show more of the fix the cutters being shown 
tures for holding the work up against a plate or plates, 
so as to locate by the upper edge. 
this is shown in Figs. 1204 and 1205, which are two views upper face and located 
of the same fixture to show exactly how the wedging up 
is accomplished in this particular case. Here the lips. or various surfaces. Fing 


top plates, A form the upper clamping surface, the guard contour of the guard at 


A <« 
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1 Magazine portion of the euard 


Somewhat different is the holding device for the profiling, 


if also locates against the top o!| 


the euard. It is located endwise bv a pin fitting into the 


the tang is supported against the 
This operation profiles the bow. 
1)) |* o, 1212. 


Quite an elaborate example of the finger gage and its 


A good example of — use is shown in Fig. 1213. Here the guard is laid on the 


endwise by a stud at the front 


The different fingers give both height and contour of the 
ers A, B,C and D measure the 


all of the four points indicated. 









































FIG. 1204 
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OPERATION [5 


being forced up in front by the wedge D while the tang OPERATION 15 
rests on the plate C at the other end. The latch /& locates 

‘ ; : Transformation—Fig 
the guard endwise, holding the upper projection, or ramp, 
chine—One 


at the rear against the end of the plates A. This arrange- 1205; guard is pressed up : 


16-in. three-spindle uprig 
Work-Holding Devices Drill jig, Figes. 1204 and 


HOLLOW-MILLING TO REMOVE STOCK IN 
REAR OF FRONT GUARD-SCREW STUD 


1203 Machine Used Dwight-Slate 
ht Number of Operators per Ma 


igainst ledges A by wedges C and DD 


latch B locates guard endwise Tool-Holding Devices—Drill 


ment locates the guard firmly, accurately and rapidly for Gyuck. Cutting Tools—F 
counterbore; hollow mill 


any work to be done on it. The gage A tests diameters Te eat Data—Speed 
of bore and counterbore, while B is a plate that fits on of hollow mill, 350 r.p.m. 
Average Life of Tool Bet 

Fig. 1207; A, diameter 


ig. 1206: A, counterbore; B, facing 
for outside Number of Cuts 
of counterbore, 450 r.p.m.; speeu 
Coolant—Cutting oil, ;y-in. stream 
ween Grindings—350 pieces. Gages 
and depth of counterbore: B, out- 


*Copyright, 1917, Hill Publishing Co side and length of screw stud Production—35 per hr. 
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HAND-MILLING TO REMOVE 
FRONT GUARD-SCREW STUD 


OPERATION 16. 
REAR OF 


Transformation—Fig. 1208. Machine Used—Becker-Brain- 
ard large hand miller. Number of Operators per Machine 
One. Work-Holding Devices—Held upright, clamped by vise 
jaws, Fig. 1209; guard is located endwise by stops and held 


up against the top plate by the eccentric A. Tool-Holding 
Devices—Taper shank. Cutting Tools—Milling cutter, 0.84 in. 
diam., 0.505 in. wide, solid on shank Number of Cuts—One. 


Cut Data—450 r.p.m.; hand feed. Coolant—Cutting oil, %-in. 
stream Average Life of Tool Between Grindings—2,500 
pieces. Gages—Thickness of walls beside lightening cut. 
Production—85 per hr. 
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stream. Average Life of Tool Between Grindings—250 pieces. 
Gages—Fig. 1216, form of opening; also gage for thickness of 
trigger guard. Production—30 per hr. 


MILLING LIGHTENING 
REAR TANG 

Transformation—Fig. 1217. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator 
—Four. Work-Holding Devices—Held in fixture, Fig. 1218; 
clamped at top and bottom of magazine against plates A, 
by cam B; back end is supported by wedge C; this is mounted 
on elevating table, shown in Fig. 1219, which brings the 
guard up cutter. Tool-Holding Devices—Tape: 


OPERATION 19. CUT IN TOP OF 


against the 








NOTE: 

FIG. 1208 ,1209 - OP. 16 yl 
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FIG. 1211 


OPERATION 17. PROFILING OUTSIDE OF GUARD BOW 
Transformation—Fig. 1210 Machine Used—Pratt & Whit- 
ney No. 2 profiler, Fig. 1211 Number of Operators per Ma- 
chine—One. Work-Holding Devices—Clamped by vise jaws, 
located by pins Tool-Holding Devices—Taper shank Cut- 
ting Tools—Profiling cutter, Fig. 1212. Number of Cuts— 
Two. Cut Data—1,200 r.p.m.; hand feed. Coolant—Compound, 


%-in. stream Average Life of Tool Between Grindings—250 
pieces. Gages—Form, Fig. 1213; fingers A, B, C and D swing 
down to stop pins; other fingers E, F, G and H gage later 


operations. Production—35 per hr 
I I 


OPERATION 18. PROFILING INSIDE OF GUARD BOW 


Transformation—Fig. 1214 Machine Used—Pratt & Whit- 
ney No. 2 profiler. Number of Operators per Machine—One 
Work-Holding Devices—Clamped with vise jaws; held on 
pin, Fig. 1215. Tool-Holding Devices—Taper shank. Cutting 
Tools—Similar to Fig. 1212 Number of Cuts—Two. Cut 
Data—1,200 r.p.m.; hand feed Coolant—Compound, %-in 
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FIG. 1209 
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FIG. 1213 


0.90 in. diam., 0.505 in 
Cut Data—60 


Cutting Tools—Milling cutter, 
wide, solid on shank. Number of Cuts—One. 
r.p.m.; %-in. feed. Coolant—Compound, \4-in. stream. Aver- 
age Life of Tool Between Grindings—-—3,500 pieces. Gages- 
Form, Fig. 1220. Production—9 per hr. per machine. 
OPERATION 21. PROFILING FLOOR-PLATE LUG SLOT AND 
REAR-END FLOOR-PLATE SEAT 
Transformation—Fig. 1221. Machine Used—Pratt & Whit- 
ney No. 2 profiler. Number of Operators per Machine—One 
Work-Holding Devices—Held on pins; clamped with jaws, 
Fig. 1222; work held upside down against plates A; locat- 
ing points, B and C; profiling form D for finishing; arm E 
swings over and is used for the roughing cut. Tool-Holding 
Devices—Taper shank. Cutting Tools—Straight profiling cut- 


shank. 





ter, 0.25 in. diam.; solid on No. 3taper shank. Number of Cuts 

Two. Cut Data—1,200 r.p.m.: hand feed. Coolant—Com- 
pound, \-in. stream. Average Life of Tool Between Grind- 
ings—200 pieces. Gages—Fig. 1223, form of slot. Production 


—40 per hr. 
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The profiling for the inner surface of the low, or trig- 
ver, guard is shown in Fig. 1215. The holding fixture 
is the same and the cutter very similar. 
the profiling is of course of slightly different contour ; 


The guide for 
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table feeds it e cutter. 


miller 


| 22(). 


the the under tl 
The hie. the 
The profiling of the next operation, represented by Fig. 


tang, 


vave, shows) when cut is correct. 


jvvy 


Lace 


shows one of the little kinks developed In conneec- 









































the gage is simply a flat disk of proper shape mounted on tion with various kinds of work. There are two cuts, a 
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a plug for easily testing the contour of the inside of the 
bow. » 3 | 
The following operation ts a lightening cut, as illustrated ; =| 
in Fig. 1217. The guard is again located against the top FIG. 1222 


Fig. 
supported as at (. This involves the use of the elevating 
table, shown in Fig. 1219. 
this table; and after the work is clamped in the fixture, 
the whole attachment is raised into contact with the cut- 
Then, 


top ot 


by plates A, 1218, by the cam B, while the tang is 


The fixture is mounted on 


ter by raising the end of the elevating table. 


after the cutter is sunk deep enough into the 





i = —— 


roughing and a finishing, which are controlled by the pro- 
D. On top of this is an arm or plate Kh, 
which swings across the opening so as to limit the move- 
ment This plate 


is located, as to position, by the notch shown coming In 


filing form 


f the guide during the roughing cut. 


‘) 


contact with a pin that projects from the form dD. 
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OPERATION 22. HAND-MILLING SLOT RECESS FOR Cutting Tools—Slotting cutter, 1.75 in. diam., 0.21 in. wank 
oo 
r.p.m.; hand feed. Coolant—Cutting oil, %-in. stream. Aver- 


FLOOR-PLATE CATCH threaded for arbor. Number of Cuts—One. Cut Data 















































Transformation—Fig. 1224 Machine Used—Whitney hand age Life of Tool Between Grindings—2,500 pieces. Gages— 
miller. Number of Operators per Machine—One. Work-Hold- Fig. 1228, locates trigger slot from rear guard-screw hole 
ing Devices—Held on pin; clamped from top a= ~ “eer = Production—100 per hr. 
fixture, Fig. 1225 Tool-Holding Devices—Taper shan Cut- > EP . 2 —_ ) > ATT, 0 
ting Tools—Milling cutter, 0.85 in. diam., 0.296 in. wide, solid OPERATION 24. ILLING Be yer sa OF GUARD FOR 
on No. 4 taper shank Number of Cuts One. Cut Data—450 FLOOR-PLATE SEAT 
r.p.m.; hand feed. Coolant—Cutting oil, yy-in. stream. Aver- Transformation—Fig. 1229. Machine Used—Pratt & Whit- 

—-— ney No. 2 Lincoln miller. Number of Operators per Machine 

[ —One. Work-Holding Devices—Located on pin clamped by 

-—— ~~ jaws, Fig. 1230. Tool-Holding Devices—Standard arbor. 
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OPERATION 244 
fits = = onmnen anne nnn = = 305” > ik a0625” 
Total Lenght of Floor Plate Seat 
STEEL (Harden) 








FIG. i231 A FIG. 1233 
age Life of Tool Between Grindings—2,500 pieces. Gages Cutting Tools—Spiral mill, 4x4 in Number of Cuts—One. 
Flat for width and depth. Production—100 per hr. Cut Data—60 r.p.m.; %-in. feed. Coolant—Cutting oil, put on 
. . , . with brush Average Life of Tool Between Grindings—3,500 
OPERATION 23. HAND-MILLING TRIGGER SLOT ‘ "Ga avorags Raandl aus @ ahieall aan aa odin 


pieces. Gages—Fig. 1231. placed on a stand gage and straight- 
Transformation—Fig. 1226 Machine Used—Whitney hand edge used as shown; Fig. 1231-A, total length of floor-plate 


miller Number of Operators per Machine—One Work- seat. Production—20 per hr. Note—A block is placed in the 
Holding Devices —Held on pin A against upper plate B, Fig. magazine hole before placing in the fixture, to prevent sides 
1227. Tool-Holding Devices—Taper shank, threaded arbor of hole from springing together, 
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FIG. 1234 









FIG. 1235 
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OPERATION 25 & 26 


OPERATION 24%. BURRING FOR OPERATION 24 AND 
BROACHING OPERATION 23 
Transformation—Fig. 1232. Number of Operators—One 


Description of Operation—Burring and broaching forward end 
of trigger slot, Fig. 1233. Apparatus and Equipment Used 
—Ames profiler rebuilt for broaching. Gages—None. Produc- 
tion—-125 per hr. 
OPERATIONS 25 AND 26. PROFILING RECESSES FOR 
FLOOR-PLATE TENONS IN FRONT OF MAGAZINE 
OPENING AND IN FLOOR-PLATE LUG SLOT 
Transformation—Fig. 1234. Machine Used—Pratt & Whit- 
ney No. 2 profiler. Number of Operators per Machine—One. 
Work-Holding Devices—On pin clamped by vise jaws, Fig. 
1235. Tool-Holding Devices—Taper shank. Cutting Tools— 
Two profiling cutters; No. 1, 0.285 in. diam., 0.093 in. thick; 
No. 2, 0.385 in. diam., 0.07 in. thick; 6 teeth; both on No. 3? 
taper shank. Number of Cuts—Two. Cut Data—1,200 r.p.m.; 
hand feed. Coolant—Compound, two \-in. streams. Average 
Life of Tool Between Grindings—200 pieces. Gages—Figs 
1236 and 1237. Production—35 per hr 
OPERATION 27. HAND STRADDLE-MILLING 
REAR MAGAZINE WALL 
Transformation—Fig. 1238. Machine Used—Brainard large 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Held upright; clamped by vise jaws. Tool- 
Holding Devices—Standard arbor. Cutting Tools—Two side- 
milling cutters, 3 in. diam., 0.32 wide, 26 teeth. Number 
of Cuts—One. Cut Data—300 r.p.m.; hand feed. Coolant 
Cutting oil, %-in. stream. Average Life of Tool Between 
Grindings—2,500 pieces. Gages—Fig. 1239; located on 
guard by pins A and B;: point C gages width of rear wall, 
D and E the width of magazine walls; 'there is also a gage, 
practically a receiver, that gages outside of magazine portion. 
Production—100 per hr. 





SIDES OF 





in. 


99 


Operations 22 and 23, which give further examples of 
the type of fixture already described, are shown in Figs. 
1225 and 1227. Both of these have to do with the tang, 


wee ww he 
the last breaking through for the trigger. The first oper- 





OPERATION 


ation mills the recess for the floor-plate catch. In opera- 
tion 23 the guard is held against end movement by the 
pin B, the lips AA locating the upper side of the niece. 
The gage locates the position of the slot from the rear 


screw hole in the tang. 


The milling of the bottom of the guard for the floor 
plate seat is illustrated in Fig. 1230, while the method 
of gaging by the use of a knife straight-edge is shown in 
Fig. 123 The sice of the gage is of the correct height, 
and by resting the knife-edge across this raised side the 
height is easily determined. Most of these straight-edges 
are made from bayonet blades that have been found de- 
fective in some way. They make a very good straight- 
edge for this and other purposes. 

The final cleaning out of the trigger slot is done with 
1233. The work 
is done in an old Ames profiler, which has been built over 


a single-sided broach, as shown in Fi 


for this job. It is virtually a slotting job with a multiple 
toothed tool. 

Then comes the undercutting of the recesses for holding 
the floor plate, this being a profiling job and necessitating 
the use of rather delicate cutters. Here again a pin in 
the tang screw hole holds the guard against end move 
ment. The gages are virtually duplicates of the completed 
Hoor plate. 

Another interesting gaging operation is shown in Fig. 
1239, after the sides of the rear magazine wall have been 
straddle-milled, as in Fig. 1238. This gage not only meas 
ures the width of this rear wall by the part C, Fig. 1239, 
but also gages the width of the magazine and the location 








FIG. 1239 


of the wall from the two screw holes as well as the height 
of the top of the guard from both tangs. It is a simple 
gage and contains suggestions that can be adopted in 
The projections D and £ help to 


locate the gage squarely on the work. 


other classes of work. 
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OPERATION 28. HAND-MILLING RAMP CUT IN REAR 
MAGAZINE WALL 


Transformation—Fig. 1240 Machine Used—Whitney hand 
miller Number of Operators per Machine—One Work- 
Holding Devices Held in fixture clamped at top and bottom, 
pushed to stop at back of magazine hole, Fig. 1241 rool 
Holding Devices—Taper shank. Cutting Tools—Milling cutter, 
1.40 in. diam., 0.375 in. wide, solid on No. 4 taper shank Num- 
ber of Cuts——One Cut Data 600 r.p.m hand fe ed Coolant 
Cutting oil, put on with brush Average Life of Tool Between 
Grindings 3,500 pieces Gages ‘ig 242 Production 100 
per hr 


OPERATION 29. PROFILING STRADDLE-MILLING SIDES 
OF PROJECTING REAR MAGAZINE WALL 


Transformation Fig. 1243. Machine Used—Prartt & Whit- 
nev No profiler Number of Operators per Machine One 
Work-Holding Devices Held by pin A; clamped in vise jaws 
BB. Fie 1244 Tool-Holding Devices Taper shank Cutting 


a 
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complete sets of textbooks from the leading correspond- 
ence schools. Several drawing outfits were available 
Plenty of pens, pencils, ink and paper were in evidence, 
and comfortable tables and chairs added to the attrac 
tiveness. 

This library was for the use of the employees. One of 
Some of the 


men would spend part of their noon hour and evenings 


the junior draftsmen was in charge of it. 
there. The privilege of taking home the books or trade 
papers or a drawing outfit was extended for certain 
encourage the men. 


engths of time in order to 





























Tools—Fig 1245 Number of Cut Two Cut Data 1,200 


r.p.m.; hand feed Coolant—Compound, two \-in. streams 
Average Life of Tool Between Grindings 250 pieces (ages 
Fie. 1246, wages sides and ends of guard by fingers A to H 
Production 25 per hr 
% 
A Shop Lil 
A Shop Library 
By C. H. WILLey 


I recently paid a visit to the shop in which T served my 
time as apprentice. Things were booming, and I hardly 
dared go nosing around until noontime, so I dropped 
into the office. The superintendent, after a few minutes’ 
chat, said: “You can idle your time in the shop em- 
ployees’ library. It is at the end of the drafting room.” 

This was a surprise to me, and the library was a dandy. 
Tn it were all the best books of the different branches of 
the trades, complete treatises on all subjects from mechan- 
ical drawings, blacksmithing, pattern making and foundry 
work to the actual making of finished products of the 
machine trade. All the first-class trade papers and 
journals were there, and several copies of each; also, 
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In the library was a box into which could be dropped 
any question desired, which was answered by the chief 
draftsman. There was a blank book, 8x15 in., on the 
library table, where each question was written, together 
with its answer, thus making a practical journal of dis- 
cussion, which was very interesting. 

The library is open every evening until 9:30, and on 
Sunday afternoons. Many of the employees contribute pop 
ular magazines and books to it, and it is a pleasant place 
to spend a few hours. 

The shop superintendent told me that it is one of the 
best tools that he ever. induced the firm to install. That it 
has been a good investment has been proved by the in- 
A better under 
standing of shop methods, use of machine tools, blue- 
Perhaps the best feature is 


terest shown in it by old and young alike. 


prints, ete., is noticeable. 
lending books, magazines and drawing tools to the em- 
ployees to take home for a week for private study. To 
my mind, such a library ought to be a good thing for 


anv fair-sized shop. 










































a. 


ee 








February 22, 1917 AMERICAN 


Improvement on a Protractor 


Having a large number of master cams to lay out 
and make at different times, we made and used a plate 
after the idea described on page 172 of Halsey’s “Hand- 
Certain 


book for Machine Designers and Draftsmen.” 





FIGS. 1 AND 2. PROTRACTOR FOR LAYING OUT CAMS 
improvements that were worked out to our satisfaction 
| present to the readers of the American Machinist for 
their consideration and probable use. 

The cast-iron plate, Fig. 1, ‘was first planed on the 
face and feet, then mounted on the faceplate of the 
lathe. The 1-in. center hole was bored and reamed, and 
the two recesses were carefully finished. It was then 
mounted in the miller and graduated to half-degrees. 

The plate, Fig. 2, was made of ¥-in. sheet stock and 
shaped to the form illustrated. It was carefully fitted 
to the plate, and the edge A was beveled, as shown. 
Care was taken to make the edge B exactly bisect the 
center of the plate. Made in this way, it is one of our 
most used tools and gives perfect satisfaction. 

For those who desire it a vernier may be added for 
further refinement, but we use it as given. 

Woodhaven, L. I. J. C. M. 


age 


Shrinking Rings—Local Hardening 


that was bored about 0.015 in. 
too large. In order to save the work it was heated to 
something over a cherry red, but not hot enough to burn 
it. Then the piece was put onto a rod and dipped into 
cold water to about 1% in. from the edge, being turned 
so that the outside would cool off and the inside remain 
hot. The contraction closed the hole and saved the job. 
In this manner I have closed in rings about 0.025 to 
0.030 in. 


Fig. 1 shows a ring 
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Letters from Practical Men 
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is shown a ring, for local-hardening a die, 
frame, a platform and a 


In Fig. 2 
which consists of a wooden 
handle. The heated 
platform, the hole in which is 14 in. larger than the 
Nails can be driven into the platform 

While being dipped in the water or 


die is and placed on the wood 


hole in the die. 
to center the die. 





FiG. 2 


AND LOCAL- 


A RING 
A DIE 


SHRINKING 
HARDENING 


FIGS. 1 AND 2. 


oil the die and platform are moved rapidly up and 
down. This leaves the center hard. The outside, how- 
ever, will be soft enough to machine and will not be 
so liable to crack. GEORGE B, FARMAN. 


Buffalo, N. Y. 


& 


Increasing Driling-Machine Output 


The illustration shows how I first doubled the output 
The job was drilling 


of a machine and then vrebled it. 


i 








ml mn 


iT > 
I pug 


WORK, JIGS AND RAIL 


six holes with a multiple head on a drilling machine, 
Formerly, the jig had been fastened to the 
The 


using a jig. 
table, and two men were required on the machine. 
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niece to he drilled weighed 60 or 70 lb.. and to lift it 
into place between the drills and the jig was not a con- 
venient operation for one mat 

1 made the new jig as illustrated. There are two 


the 


and the piece to be machined 


The jigs are marked A, 


jigs on one common slide 


slide B, the stop pins C, 


D. To double the output, one man was assigned to 
each jig. He loaded his own jig, slid it under the head, 
drilled the holes and returned to the end ol the slide 


The other man alternated the process. To treble, anoth 
unloaded, and one 


VASON. 


man was put on; two men loaded and 
man drilled. KC. 


North Tonawanda, N. Y. 


Improvised Retapping Kink 


The Water Motor Co., 
had to retap a number of spring retainers that are used 


American Columbus, Ohio, 


on the water motors manufactured there. The IMpPror ised 














RETAPPING SPRING 


RETAINERS 


method shown in the illustration was employed for hold- 


ing them. 

\ Stillson wrench A was fastened to the drilling-ma 
chine table with a ¢ clamp, as show! The jaws Were set 
so that they would just hold the part to be retapped. 
The tap was then fed into a piece placed in the jaws. The 
piece was held securely during the tapping operation by 
virtue of the motion of the tap foreing it against the 
serrations on the wrench jaws. As the tap was reversed, 


When the 


tap was drawn out, the operator removed the piece with 


the piece Was released from. the serrations. 


one hand and with the other hand inserted another piece 


to be retapped. With this simple device about 400 
spring retainers were retapped per hour 
New York City. A. MacGregor. 


“ 


Using a Post Drill as a Portable One 


In the process of overhauling an old motor car 


did 


ho 


some 
3 in. holes were needed in the’ frame. ! not like 
and [ had ratchet 
I did have a very small post drill similar to those 
This | 


with the drill table under the 


to breast-drill such large holes 
drill. 
used by blacksmith shops. put on the car frame 
frame and clamped it fast. 
work. 
possibly get at the 


Hl. W. JouNnson. 


I never wav of hand-drilling such 
No 
job with that post drill. 


Poughkeepsie, N. : * 


Saw an easier 


more ratchets for me if I can 
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Storing Special Small Tools in a 
Fireproof Vault 


Provision for die and jig storage varies with the shop 
and the methods in vogue there—from a dark corner be- 
hind somebody’s machine in the loosely run plant to the 
most elaborate system of protected shelving in the more 
progressive. The illustration herewith gives some idea of 
the thought bestowed upon this phase of management by 
A brick room was 
built large enough to care for present and probable future 


one forging and stamping concern. 


in this case about 20x20 ft. in extent and 12 
and then a second wall built around this one. 


die needs 


ft. high 














ENTRANCE TO 


THE 


TOOL 


VAULT 
leaving an 8-in. air space between the walls. The door- 
way shown is the only entrance, and the dead air space is 
earried across this opening by fitting two sets of close- 
itting steel doors, one in each wall. 

When completely closed by both these doors, the re- 
mainder of the plant could burn to the ground without 
disturbing the contents of the die room; and, as soon as 
the ashes of the old plant had cooled sufficiently, the dies 
and jigs could be taken to some other plant and produc- 
tion carried on without the usual intermission or delay 
most fires. 

The type of shelving used here varies from that usually 
Soft pine boards are used, on the theory that 


caused by 


emploved. 
it is cheaper to renew shelves than it is to replace nicked 
dies are stored with a 


true—and 


around, to 


which is 
all 


The fireproof vault is considered by the 


ee edges 


margin of space prevent damage from 


close packing. 
management to be the cheapest kind of insurance on the 
dies and the life of the business, while the occasional 


replacement of a shelf or two is a cheap premium for 
undamaged edges and unmarred parts. 
Pittsburgh, Penn. Cuarues C. LYNDE. 
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Wooden Mandrels 


Mr. Parker’s article on Vol. 
wooden mandrel that doubtless is all right for the work 
but the method of fastening in 


page 1056, 15. shows a 


for which he used it, 
the steel centers is not as good as it might be. 

1 have made a number of 
and miller work. With steel centers fastened in as shown 
in the sketch they are, if dressed to size immediately 
before using, just as satisfactory as steel mandrels and 
not nearly so heavy. The 
mandrels to size shortly before using them is that wood 


reason for dressing such 


changes shape radially, under certain conditions, very 











FIG.2 


WOODEN MANDRELS 
CENTERS 


STEEL 


FIGS. 1 AND 2 WITH 
rapidly; and a plain steel plug driven into a plain hole 
in the end of a piece of wood, even though it be tight 
when first driven, is not apt to remain so for very long. 
This is exactly the same condition that is so familiar 
to us all in the ordinary ax wedge. When one of these 
hecomes slack, we soak the ax head in a pail of water; 
the wood swells and grips both wedge and head. 

The method of fastening shown in the illustrations 
herewith has been in vogue in the textile industry for 
many years for fastening shafts in rollers used in dye- 
houses and bleacheries. In this country these rollers are 
commonly made of hard maple and in diameters from 6 
to 30 in. or even The rollers run as high as 
12 ft. in length. 
length and the shaft passes entirely through them from 
end to end. In the 
two in length, driven in from each end. In either case 
they are wedged in as shown. Where the 
subjected to twisting stresses, cast-iron spiders are secured 
to the shafts. 
recesses cut in the ends of the wooden rollers. 


more. 
Sometimes they are bored the entire 
other shafts foot or 


cases 


rollers are 


The spiders have radial webs fitted into 


The mandrel is first turned between centers, using a 
dog or clamp to drive it, the centers of the lathe entering 
the wood itvelf. In this wav the whole length, or 
steadyrest spots, can be turned at the ends. 


two 





BITTE 


Discussion of Previous Question 


wooden mandrels for lathe 
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The wood is then held at one end in the chuck of the 
lathe, and at the other end is supported in the steadyrest, 
Then with a tool shaped like A, the 
Its diameter and depth depend 


as shown in Fig. 1. 
annular recess 2 is made. 
on the size of the mandrel and the stresses to which the 
This for 
a piece of wrought-iron pipe, the duty of which will be 
apparent later. at ('. The 
hole ) is next bored for the reception of the steel center. 


center will be subjected. recess forms a seat 


This ring of pipe is shown 


This should be a tight driving fit for the steel center 
that g farther, let 
me say that the recess B should be made so that the 
boss /’, but 


mandrel is 


is to be driven into it. Before going 
ring C is a tight fit on the central wooden 
2 loose fit in the outside //, Fig. 2. The 
then reversed in the lathe, and the other end is operated 
on in exactly the same manner. 

Hav Ing bored both holes and recesses, the two rings (' 
are driven into the ends, after which the two steel centers 
There is no possibility of splitting the 


are driven. 


mandrel, as the rings ( prevent this. The work can now 
he returned to the lathe and mounted as shown in Fig. 
# The centers are drilled and countersunk in the stee! 
centers. 

If by chance the holes for the centers have been bored 
too large, this condition can easily be remedied by driving 
Fie. 2. 


This method of tightening the centers can 


wedges G, inside the rings (, between them and 
the centers. 
also be employed later on when the wood has warped 
end the centers have become slack in their holes. 
Hancock, Mich. Robert Morrts. 


Reaming with Twist Drills 


Mr. Shirley’s query for information on drills and ream- 


ers has been of more than passing interest to me. After 
reading the inquiry on page 777, Vol. 45, T wrote out 
my own convictions on the points mentioned. Tlowever, 


upon rereading what I had written I thought, “Evervbod, 
knows that,” and so I did not submit my answers. 

A few days later one of the jig makers of the shop where 
T am employed came to me and asked how he was going to 
make the holes straight, round and of the proper size in a 
three-hole »,-in. drill guide when there were no reamers 
of the proper size available and none of the drilling ma 
None of the 
millers were available, and he was “up against it right,” 


chines or profilers would bore a true hole. 


as he expressed it. 

When I asked him why he did not drill and ream the 
holes with twist drills, he replied that the job had to 
he pretty near right. I explained that IT had met with 
good success in reaming with drills and outlined the order 
of procedure as follows: 

Place and indicate the part to be drilled; drill a small 
lead hole that has a diameter about one-half that of th 
finished hole; follow this with a drill about 0.015 in. 
smaller than the finished hole is to be: then select a dril! 
that measures at the cutting edge about 0.002 in. smaller 
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than the hole is to be finish@d; grind the drill true 
that is, both cutting edges at the same angle and the 
same length—then break the sharp corners with the 
yrinding wheel and finish the cutting edges with a stone. 

The job was finished to the complete satisfaction of all 
concerned. By varying the amount of stock to be removed 
by the reaming drill I have met with excellent results in 
making holes in tool steel, machine steel and cast iron in 
sizes from jy in. to 1144 in. in diameter. A little thought- 
ful practice will enable one to get the right grind on the 
finishing drill with slight extra time and with the accu- 
racy that will finish a hole in a way that will make many 
a reamer blush with envy. 

In Vol. 45, page 1094, Mr. Raught replies to the in- 
quiry of Mr. Shirley and states that “twist drills, as a 
rule, are made tapering, being very nearly exact size near 
the shank and several thousandths over size at the point, 
varying of course according to size.” My observations 
have been that standard makes of twist drills are very 
nearly exact at the point and taper from 0.006 in. to 
0.010 in. per ft., according to size, being under size at the 
shank, Meypron DeLMER. 

Beloit, Wis. 

x 


Training Young Mechanics 


On page 33 F. B. Jacobs tells of a machinist who put in 
the back gear and attempted to ream a taper hole by power 
with a dull reamer. When told that he should have known 
better than to make the attempt, he answered, “I do know 
better now”; and he was discharged. 

Power, of course broke the reamer; but it was not on 
account of the power, but owing to lack of skill and 
knowledge on the part of the machinist. After the acci- 
dent he knew better than to try it again, I suppose. The 
accident had taught him mighty little, and what he had 
learned was at the cost of the shop. Then he was dis- 
charged, with that accumulated knowledge, instead of 
being retained. Skill is something that even the American 
Machinist cannot teach; it can only be acquired by actual 
work and considerable of it. There is no inherent danger 
in using a taper reamer with power. It is done every 
day and probably every hour with perfectly satisfactory 
results. All it needs is the knowledge that, when used 
in a lathe, the reamer must be firmly held back against 
the tail center, and the skill “to feel” the out. 

To discharge the man under the circumstances was 
certainly a very unwise commercial proceeding as, after 
teaching a man something at considerable cost and in- 
convenience, the knowledge gained was then given to 
some other shop. All foremen will bear me out when I 
state that the great percentage of machinists are cha- 
grined and ashamed at spoiling a tool or a job: and I 
assert that the safest man to give a job to and have it 
come out right is the man who has previously spoiled 
work of the same kind. 

It seems to me that the first error in this proceeding be- 
longed to the shop itself in having its toolroom hand out a 
reamer that was not in proper condition. The machinist 
was at fault in attempting to use a dull tool. Next, 
there was a mistake in not showing the man the real cause 
of the accident and how to avoid it in the future; the 
final error was the man’s discharge. 

Mr. Jacobs asks where we are to get our all-around ma- 
chine and tool makers, or rather how? Just as we al 
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ways have--from the ranks of those in the machinist’s 
trade who are mentally and physically suited for such 
work. Nothing on earth can prevent them from com- 
ing along. They will come to the surface as a cork does 
in water. I can look back a great many years, and I 
know mechanical work in this and many other countries. 
Never have I found enough first-class machinists to go 
around, except during one or two panics. It does of 
course depend upon the man himself whether he becomes 
“first class,” but he will arrive at that end much more 
quickly if he is shown the cause of his mistakes and is 
treated fairly. W. D. Forpes. 
New London, Conn. 





I think that the article by J. S. Williams on page 935, 
Vol. 45, is interesting. The past few years show a rapid 
decline of apprentice learning in machine building, and 
we do not have to look far into the future to realize that 
the “old school” is an institution of the past. Although 
the decline of the apprentice system is inversely propor- 
tional to the advent of automatic machinery, there seems 
no question that we will always require skilled all-around 
mechanics, 

The efforts of a few large corporations that manufac- 
ture specialties to institute special apprentice courses are 
commendable and should not be overlooked. They are, 
however, negligible in the solution of the problem, when 
the number accommodated is considered. Besides they 
aim to produce specialists in particular lines, rather than 
all-around mechanics. 

It is the vocational school to which we must now look 
for our future skilled mechanic, and its seemingly slow 
development is directly due to the lack of interest and co- 
operation on the part of employers. There are a few 
such schools in this country now, which although handi- 
capped by such lack of codperation are nevertheless 
sending out young men who will soon take places as first- 
class mechanics. There is such an institution here in 
Brooklyn that has for nearly half a century been training 
mechanics, not engineers. 1 owe my machine-shop edu- 
cation to it. This school, one of the first of its kind 
in the country, founded by a practical and far-seeing 
American, offering this education to young men at a 
fraction of cost, is obliged to pay the same price for ad- 
ditions to its equipment as the shop owner who uses his 
equipment for profit. Naturally, many much-needed ma- 
chines are beyond the means of such an institution, with 
a consequent impairment in efficiency. 

In the hearty and material coédperation of employers 
of mechanics with the industrial school lies the solution 
to the problem of training young mechanics. 

Brooklyn, N. Y. J. W. Wunscn. 
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Magazine Feed on B. & S. Automatics 

The method of obtaining independent chuck opening 
and closing action, for use on No. 2 B. & S. automatics 
for magazine work, as described by H. A. Burns, page 
67, would necessitate the purchase of another sleeve M, 
Fig. 1, if the machine was converted to rod work. 

The method I have followed for several years is to re- 
move this sleeve M and substitute for it a plain brass 
sleeve of the same length and inside diameter, but 134 
in. outside diameter, which does not depress the lever, 
but allows it to follow the action of the chuck-opening 
clutch /7 on the rear shaft A. It will be seen from the 
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cvear ratio that one revolution of the clutch HW will move 
the chuck-closing cam on the shaft Z one-half revolution, 
leaving the chuck open, when a second dog on F, Fig. 2. 
will close the chuck at the proper time. 

The cam N, Fig. 1, does not actuate the chuck; it 
feeds the stock on the No. 2 machines. The chuck-closing 
mechanism is on the right side of the friction pulleys on 
the spindle and is actuated by the cam shown (but not 
lettered) directly at the left of the gear on L, driven by 
the gear K on A, Fig. 1. 

I have designed several types of magazine attachment 
for No. 2 machines and have used this plain sleeve 
I speak of, substituting the regular sleeve when rod work 
was necessary. The sleeve, after being milled as shown 
in Fig. 3, would serve for rod work, but 
loss of time and extra wear on the chuck-operating 
mechanism. STEPHEN McEvoy. 

Bronx, N. Y. 


. 


would cause 


"98 


Truing Worn Triangles 
While reading the article on truing worn triangles, 
by Mr. Fenaux, on page 78, 1 was reminded of a some- 
what similar job. About three years ago | was working 
at the board in the drawing room of a large Michigan 
Most of my work was on large lay- 
traveling 


automobile factory. 
outs, and instead of a T-square | used a 
straight-edge, about 314 in. wide and nearly 6 ft. long. 
This was made of wood, with transparent celluloid edges, 
and was far from being straight. 

I secured the chief draftsman’s permission to try my 
hand at truing it. One evening, when the experimental 
department was running overtime, I got the use of a 
planer for the job. I carefully secured the straight-edge 
against rib irons on the planer table, clamped an electri 
grinder to the clapper block and, using the machine as 
a surface grinder, proceeded to grind first one edge and 
then the other, of the straight-edge. This resulted in 
such a satisfactory job that a number of the 
straight-edges in that drafting room were later trued in 


other 


the same way. 

I have never tried to grind triangles, but I believe 
it would be a simple matter to do so on an ordinary tool- 
room surface grinder with the aid of an angle iron and a 
sine bar. H. M. Daruine. 

(ireenfield, Mass. 
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Lapping Flat Steel Surfaces 


Earl EF. Cline’s article on “Lapping,” on page 59, while 
clearly and interestingly described is entirely too scien- 
tific, not to say protracted, for the average tool maker to 
erasp properly. 

My experience as a gage maker has taught 


me that 
lapping, to a certain degree, requires more or less of a 
sixth sense, which is developed by natural skill 
coupled with practical experience. This fact has deterred 
me from writing on the subject before, though I was 
frequently tempted to do so because of the large numbers 
of tool makers who appear to know little about lapping. 

For the benefit of those whose time is limited and who 
find it necessary to “make time” on a job, I will here 
with describe my methods in this art, which I have found 
satisfactory for all accurate gagework. 

For flat lapping, a cast-iron block of fairly large sur 
face, say 12x18x114 in., is best. The block 


born 


needs no 
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seasoning, as no lapping plate will remain true very long, 
which Mr. Cline himself admits when he says “contrary 
to common belief the lap also wears.” This, however, is 
not such a great misfortune if one will consider the fact 
that the work is usually much smaller in area than the 
lap, which means that if a plate of the above dimensions 
develops a hollow of 0.001 in., a job 2 in. long can only 
« affected 0.0001 to 0.00015 in.. which can be corrected 
by rubbing the work along the edges of the plate to avoid 
With. little care a lapping block can be 
nursed in such a way as to keep it perfectly true by 
simply using all of its surface instead of plowing “holes” 


the depression, 


I have made 
knife-edge straight-edges 5 in. long on a lap 8 in. square. 


in the center of it as is so often the case. 


It is advisable in all cases to make longitudinal grooves 
in the plate about 1% in. apart to hold the abrasive, mov 
ing the work to and fro along the surface in long strokes 
at right angles to the grooves. 

The best way to charge such a lap is to sprinkle a small 
quantity of 4 to 6 F flour on it and add a litth 
cover this with a cast-iron block of about 
20 Vb. 
there 
emery 
be continued for 30 or 40 


emery 
clean gasoline ; 
half the area of the lap and weighing about 15 to 
and move this in all directions. The abrasive is 
by evenly distributed and all the coarse particles of 
ground down. This should 
sec., or until the surface of the lap begins to dry, when 
it will have an even mat appearance that will be found 
ideal for good work. A lap so charged will cut fast and 
rets the better it No 


if works. 
wiping-off should be resorted to or all the abrasive will be 


smooth, and the older it 
brushed away, as you cannot “force” it into the lap with 
out considerable pressure, which tends to destroy. the 
With the lap described ali th 
excessive emery will lodge in the grooves, thereby elimi 
the 
When recharging the lap th 


true surface so essential. 


nating accidental scratching of work, which is in 
evitable with a plain lap. 
emery is brought to the surface again by the gasoline, 
a little of which is added from time to time. 

When protic lency Is acquired it will not be necessary to 
resort to this tedious and cumbersome method of charg- 
ing. Just take a little wad of clean waste slightly soaked 
with gasoline and swab the plate lightly: this will give 
vood results nine times out of ten. 

Hold the work firmly and never rub in circles, as this is 
a sure way of making the lap hollow. If the work is 
held too lightly it will never be true. In fact I 


always found it necessary to use considerable pressure 


have 


lap and 
This 


is also invariably the case where wet lapping is resorted to, 


in order to insure perfect contact hetween the 
the work; otherwise it will surely be bell-mouthed. 


as the “lapping mixture” will get between the lap ana th 


Local heating 


work, thereby causing imperfect contact. 
and curling of the work are hardly worth considering in 
more than a figurative sense, and | would not advise any 
one to worry over it. 


Many tool makers grind their work carelessly, expect 


ing the lap to correct ali evils, with the general result 


that it only gets worse. A good job of lapping can only 
be preceded by a good job of grinding, and it is cheaper 
to regrind a piece of work that is badly bell-mouthed 
than to lap away on it in desperation. The less lapping, 
the better. Lapping is no fascinating art, but simply 
hard and tedious work. 

The foregoing applies only to lapping in its simplest 


form. More real skill is required in lapping angles, re 
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cesses and other awkward portions of a job where a lap- 
ping block cannot be used. In such places the finish is 
not so important a factor as accuracy. Take, for instance, 
a snap gage made from ¥g to 4 in. ground stock or 
cold-rolled steel. <A first-class job of grinding will bring 
this to within 0.0002 to 0.0003 in. and slightly belled on 
the ends. All that is necessary now is to lap down the 
high spots with a fine india stone, using a straight-edge 
and prussian blue to gage with; by the time the sides 
are straightened out the master, or plug, will just about 
fit. What if the wheel does leave a few scratches? There 
is no real depth to them, and the utility of the gage is in 
no way affected. No one wants to pay for extraordinary 
finishes that add only expense, as the last 0.0001 in. re- 
moved usually costs about four times as much as the first 
0.001 in, 

I trust that the foregoing will tend to correct some of 
the queer notions entertained by the average tool maker 
on lapping and have an enlightening influence on this 
difficult subject. FeLix WYNER. 

Factory Manager, De Mant Tool and Machine Co. 

New York City. 


Ss 


Lagscrews Used as Foundation Bolts 


On page 31 A. L. Haas shows a foundation-bolt kink 
that is new to me, and perhaps the method I have used 
with fairly good results would be of interest to some 
readers. 

First, drill the holes in the concrete foundation, mak- 
ing them considerably larger at the bottom. Next, fill 
the hole full of lead or soft babbitt. Drill a hole in the 
babbitt the size of the root of the thread of the lagscrew 
that is to be used. Put plenty of white lead on the lag- 
crews, and screw them in. The threads on the lagscrews 
will cut their own way into the babbitt, at the same time 
expanding it in the concrete. J. A. Raven. 
Janesville, Wis. 

% 


Formulas for Testing Gears 


J. A. Potter’s article, page 5, does not go far enough 
to be of much practical use in the majority of gear depart- 
ments. He gives formulas for calculating the sizes of 
plugs, to be used for measuring the pitch diameter of 
gears and the dimension measured over the plugs, for an 
even numb :r of teeth. This is not a difficult problem and 
is of little value unless the formula for determining the 
size over the plugs for an odd number of teeth is known. 

Measuring the pitch diameter of gears by the use of 
these formulas is impractical in any shop handling in 
quantities gears of varying pitch and size, as even 
for gears of the same pitch the size of the plugs 
changes according to the number of teeth in the gear. 
For instance, a 22-tooth 8/10-pitch 20-deg. gear calls 
for plugs €.2149 in. in diameter, while for a 16-tooth 
8/10-pitch 20-deg. gear the diameter of the plugs would 
he 0.2174 in. An inspection method like this would lead 
to endless confusion and mistakes. 

The only practical way of measuring the pitch diam- 
eter of gears by means of plugs is to select a plug size 
for each pitch (if the size is calculated for a 22-tooth 
gear, we get a good average size). Then the required di- 


mension over the plugs can be figured out for whatever 
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number of teeth is to be cut. Notice that I say can and 
not should, as the practical man would prefer to cut a 
pair of sample gears, to run without backlash, at the de- 
sired center distance, taking his dimension over plugs 
from them. If figures alone are to be relied on, do not 
make the mistake of cutting the gears to the exact size 
worked out, as an allowance of from 0.002 to 0.004 in., 
according to conditions, must be made to produce gears 
that will run at correct center distance. 
Detroit, Mich. A. E. BuRRELL. 


& 


Hardening High-Speed Steel 


Referring to the request on page 126, concerning the 
hardening of high-speed-steel cutters or tools of irregular 
shape and great accuracy, there are nearly as many ways 
to treat high-speed steel as there are to treat carbon 
steel. Where a form cutter of substantial cross-section 
has a light section or projection, the best results would 
probably be obtained by the use of a barium furnace, 
adopting a muffle furnace for the preheating and the 
barium furnace for the high heat. 

High-speed steel should be thoroughly preheated to a 
temperature of about 1500 to 1550 deg. F. The length of 
time depends entirely upon the section. After thorough 
preheating transfer the work quickly to the barium fur- 
nace, which is brought to a temperature of about 2200 to 
2250 deg. F. 

After the tool has reached the proper heat, 2200 to 
2250 deg. F., it is immersed in a good quenching 
oil. Keep the tool moving in the oil, so that it will 
harden uniformly; and keep it in the oil until cool. 
After hardening, it is well to draw the steel; for a 
formed cutter I should say to a temperature of about 
150 deg. F. In some cases the draw should be to about 
750 or 775 deg. F. 

The purpose of the draw is to relieve certain strains 
in the steel. It will be found that the steel will give 
up very little hardness. The last-named draw will leave 
the steel slightly harder and tougher. 

In the hardening of high-speed steel considerable 
success is obtained with the muffle furnace; and as for 
the sealing of high-speed steel when heated in this type 
of furnace, much of this is due to poor combustion and 
to too much air striking the tool. Successful hardening 
can be done in muffle-type furnaces; but when there 
are light projections, as on form cutters, etc., there is 
a chance of considerable scaling, because the light projec- 
tions will become hot so much more quickly than the 
heavier part of the tool. 

Quenching or cooling may be done in oil or air blast; 
but when it is not convenient to use the air so as to 
apply it on all sides of a cutter, oil may be used with 
satisfaction. It is necessary to draw the temper of cut- 
ters, formed tools, etc., because while it does not impair 
the hardness, it does relieve hardening strains. 

A point worth mentioning in connection with harden- 
ing high-speed steel, as well as carbon steels, is that. 
when quenching, the tools should be kept completely 
submerged until cold, and there should be an ample 
supply of oil for quenching. Another point to bear in 
mind is uniform heating. With these particulars in 
mind and judgment in heating, high-speed steel can be 
used for almost all tools made from carbon steel. 

Wilkinsburg, Penn. J. THompson. 
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Standardizing Airplane Parts 


EpITORIAL CORRESPONDENCE 





SY NOPSIS—Thegrowth of the airplane industry 
to the point of having a convention of its engineers 
and those who supply parts for it marks the pas- 
sage from the experimental to the manufacturing 
era. The standardization of parts as one of the 
first steps ts a hopeful sign for the future. 





The first meeting of the airplane engineers under the 
auspices of what is soon to be the Society of Automotive 
Engineers was held on Feb. 9. The large and enthusiastic 
attendance indicates very clearly that this is really a new 
industry, not a passing fad or fancy. In his opening re- 
marks Chairman Henry Souther called attention to the 
marked similarity between the airplane industry today 
and that of the automobile 10 or 15 years ago. At that 
time men were asking the same questions as to reliability 
and practical use of the automobile as are now being 
asked in regard to the airplane. The new industry, how- 
ever, has the advantage of being able to utilize the ex 
perience of the automobile engineer to a very large extent; 
and while the new problems differ from the old, the ex- 
perience gained in making automobile motors and other 
standard parts can be of direct service in the new in- 
dustry. 

Mr. Souther called attention to some of the differences 
between the airplane and the automobile which have been 
brought out by his connection with the Army Aviation 
Board. Toa large extent the motor must be designed for 
the particular type of plane in which it is to be used, both 
on account of power and the distribution of weight. In 
other words, it would not be feasible in many cases to 
transfer a motor from one type of airplane to another 
plane of a different type. He told of the practical work 
that is being done at the army aviation schools, about 
which comparatively little is known; only the accidents 
are published in the daily press. 

Mr. Souther emphasized the need of a production or- 
ganization in airplane manufacture, in order that ma- 
chines may be turned out fully equipped and on time, this 
being practically impossible with a small shop. The 
duplication of parts is the basis of economical production, 
which means that standardization of parts and fittings is 
absolutely necessary. Every draftsman should have a list 
of standard parts, which are to be incorporated in his de- 
signs, instead of his being left to put in fillets of different 
radii and bolt heads of different thicknesses as his fancy 
dictates. Mr. Souther suggested that the data sheets of 
the Society of Automobile Engineers should be used as 
far as possible. 

ALLoY-STEEL Nuts UNNECESSARY 

The main paper of the session dealt with the question 
of standardizing airplane parts, as brought out by F. E. 
Diffin. This will be published soon. There was much dis- 
cussion of extreme interest, and the necessity was pointed 
out of all designers being familiar with the standards al- 
ready in general use, such as the sizes of screw slots. The 
designer should also know what sizes of material can be 
had that will answer his requirements, so as to avoid the 





delay of having special sizes made or the waste of having 
to turn off excessive stock, if commercial sizes are used. 

Mr. Diffin told of over a thousand tests which his firm 
had made on the strength of nuts and which led to advo- 
cating the use of cold-rolled instead of nickel or other al- 
loy steel for this purpose. In all these tests they have 
never had a nut break or tear out in the thread. The 
difficulty of tapping good threads in 31% per cent. nickel 
alloy steel, which is demanded by some airplane builders. 
led to these tests being made, which confirmed the belief 
that alloy steels are unnecessary for this purpose. 

The effect of standardizing such parts as bolts and nuts, 
both as to material and size, will be to greatly increase 
production and decrease cost to the manufacturer and 
the consumer. It will, furthermore, reduce delay, which 
is often of more importance than actual cost. As an evi- 
dence of this, Mr. Diffin cited a report from the screw- 
machine department showing an efficiency of only 36 per 
cent. for the previous month, owing to difficulties of ma- 
chining alloy steels and the changing of tools for different 
designs of the same size of bolts and nuts. 


STANDARDIZATION Dors Not HANpbIcAP DESIGNERS 


Standard designs for pistons, connecting-rods, crank- 
shafts, propeller hubs, strut connections, etc., were advo- 
cated by some, while others opposed attempts to stand- 


ardize much beyond such parts as bolts and nuts. The 
same arguments were brought out that have been ad- 


vanced against all kinds of 


builders 


standardization by the 
machine-tool But the amazing 
growth of the automobile industry, due largely to the work 


and others. 
of standardization of parts, proves that this practice does 
Stand- 
ardization in reality works for better development, as it 
leaves the designer free to think about the important prob- 
lems by removing all small and comparatively unim- 


not hinder development, as many seem to fear. 


portant details from his mind. 

The advent of some of the well-known automobile en- 
gineers into the field of the air motor has aided and will 
aid greatly in its development along practical manufac- 
turing lines. Mr. Vincent, of the Packard Co., told how 
he had utilized standard-sized bolts in all his designs and 
used only three sizes, 44, 34 and ¥% in., on the whole 
motor. This work, in turn, is reacting on the automobile 
field, and he feels sure the time will come when the auto- 
mobile tool kit can almost be carried in the pocket. 

Mr. Vincent also brought out the point that for great- 
est efficiency the cross-sectional area of a bolt in tension 
should be as uniform in area as possible. As the weak 
spot in the bolt is the root of the thread, he drills all his 
b Its with such a size hole as will leave the area of the 
body the same as the root of the thread. This hole does 
not need to be drilled clear to the thread, but only deep 
enough to give a substantial length of the bolt with no 
excess of strength over the thread. Another method of 
accomplishing the same result was suggested by Mr. 
Brush—by turning down the body of the bolt from the 
thread to a distance of about one bolt diameter from the 
head. Still another suggestion was to use a die having 
a long tapered lead to the bolt, so that the reduction of 
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area shall be very gradual from the body toward the 
end, 

One member, who was evidently very familiar with the 
difficulty in introducing the A.S.M.E. standard machine 
screws, pointed out that it is much easier to adopt stand 
ards than to induce people to demand them. He cited 
the difficulty of securing A.S.M.E. screws from stock even 
now, after they have been adopted about seven years; and 
he pointed out that the only way to secure the adoption 
of such things is to induce consumers to insist on order- 
ing these sizes. If a customer will not buy anything but 
the standards adopted, makers will soon carry standard 
sizes in stock. The individual, however, can do very 
little in this line, as he must have his parts promptly to 
get out his product. It is only by coéperating with others 
and by all demanding the standard sizes that the desired 
result can be accomplished. 

The standardization of airplane parts would also help 
the fliers, according to Captain Goodyear, who spoke of 
some of the experien es on the border, where it was neces- 
sary for a truck to carry material from which the various 
sizes of bolts and similar parts could be made as needed 


lor repairs, 
SALVAGING DAMAGED AIRPLANES 


Mr. Manly told of an interesting visit to the salvaging 
plant of the British air service. Here the damaged planes 
that cannot be repaired at the field base are brought for 
final repair or destruction. Huge bins are provided, in 
which the wings, tails, rudders, ailerons, motors, etc., of 
a certain type of machine are placed as fast as they are 
removed from the damaged planes. After enough have 
heen collected to make a complete plane, they are reassem- 
bled, tested and flown back to the front for further serv- 
ive. This practice would be impossible without standard- 
ization of parts to a large degree, and its advantages are 
clear both from the point of cost and of rapid salvage. 

Another paper, by John J. Rooney, of the Wright- 
Martin Aircraft Corporation, dealt with “Suggestions for 
Standard Tests of Airplanes.” Mr. Rooney pointed out 
the advantages, if not the necessity, of having definite 
data as to flights of new machines. The usual distance 
between the factory and the flying field and the absence 
of the engineer from the field make actual records of 
changes and results exceedingly hard to secure. Mr. 
Rooney gave blanks listing the data desired and other sug- 
vestions for obtaining the information needed. 


Higu-Pressure AVIATION ENGINES 


Leigh M. Griffith gave “Some Notes on High-Pressure 
Aviation Engines.” He discussed the adaptation of auto- 
mobile racing engines to airplane work and the introdue- 
tion of higher compression in both two- and four-cvele 
engines, He also took up the questions of jacket-wall 
design, thermal resistance of cylinder walls, proper piston 
material and weight reduction with best evlinder con- 
struction. In this connection he cited a case where he 
had built 45¢x7-in. cylinders of nickel and carbon steels, 
which weighed only 24 lb. per pair and gave 9.8 cu.in. 
displacement per pound of weight. They gave 116 lb. 
mean effective pressure. Mr. Griffith also pointed out the 
need for better spark plugs and the advantages of multi- 
ple valves. 

Elmer A. Sperry presented an interesting paper on 
*Aérial Navigation Over Water,” showing the difficulties 
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brought about by drift, with nothing to go by but refer- 
ence to the earth. His contention that the crests of waves 
can be used as lines showing the direction of the wind is 
not in accord with the experience of some fliers, who 
contend that the wave crests are not visible at the usual 
flying height of 2500 to 3000 ft. They assert that definite 
land or sea marks are the only positive guides. 

An extremely interesting paper on “The Evolution of 
Wing Trussing” was presented by Prof. F. W. Pawlowski, 
of the aéronautical courses, University of Michigan. It 
was illustrated by 45 diagrams showing the development 
from the glider to the triplane, and divided them into N, 
K, V and X types, giving the characteristics of each. 

The success of the first meeting speaks volumes for 
the future of this branch of the Society of Automotive 
Engineers. 


What Constitutes Depreciation 
of Machinery? 


By Wiitit1am H. Harrison 


In connection with valuation work for railroads and 
other companies | have been asked the question, “What 
constitutes depreciation of machinery and what perceunt- 
age of its cost should be deducted?’ Some mechanical! 
engineers take an arbitrary percentage for each year that 
the machines have been in use. Some have argued, 
“Why should not all machines be estimated at an average 
cost irrespective of what each individual maker charges ?” 
In my opinion both these assumptions are wrong. 

First, because individual wear on different machines 
varies. In a great many cases a machine that has been 
purchased later than another has been used harder and 
has depreciated more than the older machine. Each 
machine should be subject to depreciation separately. 
An instance can be cited of a railroad shop where certain 
lathes delivered several months before the rest—all of 
the same size and weight-——were in a better condition 
than those delivered later. Another shop had a large 
miller that was practically new, though purchased some 
years before. Investigation disclosed the fact that it 
had not been used very much. If the railroad compan) 
at that time had wanted to dispose of it, they would have 
received as much as, if not more than, they paid for it. 
Again, one railroad had a double-end wheel lathe that 
from the make I knew could not be less than 40 years 
old. It was in use, doing good work, and upon investiga- 
tion was found to be earning a percentage on its cost 
greater than that earned by the more improved. high- 
priced wheel lathes also in use. It would, however, be 
difficult to value these old lathes from the viewpoint of 
a customer, as the market value of the lathes would not 
be considered as great as that of the newer though less 
efficient ones. 

Second, it is impossible to average any cost price on 
machinery. At the time the foregoing valuations were 
made, for example, vou could go into the market and 
purchase 16-in. swing lathes for from $350 to $1500, 
depending upon make, type and attachments supplied. 
Yet mechanical engineers, possibly without selling ex- 
perience, argued against valuation based on facts as above 
set forth. Possibly some of those in the employ of the 
Interstate Commerce Commission have been considering 
the matter, and this may lead to a discussion. 
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Editorials 


Nl re 


Our Unsubmarined Foreign Trade 


In a special bulletin on foreign-trade conditions the 
National Association of Manufacturers 
headedness on the part of anyone who is doing an export 
It is pointed out that for many months sub- 
marine activity on the part of the Central Powers has 
brought about the destruction of many merchant vessels ; 
nevertheless, the import trade of the countries most 
directly affected has notably increased, while the value 
of the exports has tended to increase rather than decrease. 

In support of this encouraging statement the following 
figures showing our exports to France, Italy and the 
United Kingdom during eleven months ended November, 
1915, and for the same period of 1916 are given: 


counsels cool- 


husiness. 


VALUE OF AMERICAN EXPORTS FOR ELEVEN MONTHS 


Country of Destination 1915 1916 
France $452,576, 134 $802, 132,401 
Italy 247,411,431 265,537,270 


United Kingdom i 1,072,887,384 1,702,906, 305 
Furthermore, our imports from those countries have 
shown an increase during this same period despite sub- 


marine warfare. The following figures illustrate this 


fact: 

VALUE OF AMERICAN IMPORTS FOR ELEVEN MONTHS 
Country of Origin 1915 1916 
Dad eters a ti eae ee eis $67,935,357 $98,404,909 
EERE Ae 47,105,500 55,445,970 


United Kingdom 231,192,517 279,727,143 


The apparent failure of the submarine campaign as a 
means of blockading the ports of Great Britain, France 
and Italy is shown by a comparison of the trade of the 
United States with those countries for the last month for 
which statistics are available—namely, November, 1916. 
These statistics compare with those of the same month for 
the year 1915 as follows: 





AMERICAN EXPORTS FOR THE MONTHS OF NOVEMBER, 1915, 


AND NOVEMBER, 1916 
Country of Destination 1915 1916 
ie ogres ie 6 ois Wide ARS eine $49,950,576 $91,732,089 
Italy 4 26, 150,026 35,584,578 
United Kingdom _ 104,632,785 145,684,875 





These totals are significant and should strengthen the 
response of American manufacturers to the duty of con- 
tinuing to cultivate export trade with the same energy and 
degree of optimism that have characterized the business 
dealings of most of them during the two and one-half 
years of war that have already passed. 

3S 


Educational Ovders for Rifles 


In accordance with the plan to give out small educa- 
tional orders for various munition materials, there will 
probably be orders for Springfield rifles as well as for 
shells and other supplies. The order is understood to 
amount to 30,000 or 35,000 rifles to each shop, hardly 
enough to secure economical results or to interest some 
of the rifle plants in properly equipping for the making 
of a new gun. 

The Army appropriation act of last summer (HR 
17,498), however, provides that $200,000 of the appropri- 
ation of $5,000,000 for arms may be used to procure 


rages, dies, jigs, tools, fixtures and other special aids 
and including specifications and detailed 
drawings necessary to the manufacture of arms by private 
manufacturers. The purchase of arms for the purpose 
of completing the necessary quota need not be competi- 
tive, up to contracts for $50,000. 

This provision recognizes the necessity of providing 
jigs and fixtures on small orders, but the amount is in- 
adequate. The manufacture of rifles in even a few plants 
requires a vastly larger expenditure for jigs, fixtures, 
And these are essential both for rapid 
manufacture and for reasonable interchangeability of 


J 


appliances, 


tools and gages. 


parts. 

Another feature that must be considered carefully 
is the life of gages constantly used in this work. The 
cost of gages—that is, the necessary replacement due to 
wear—is variously estimated at from fifty cents to a 
dollar per rifle, a cost which must be taken care of and 
which counts up even on a contract for 30,000 rifles. 

If rifles are required rapidly, several sets of these “aids 
and appliances” must be made at once and by different 
manufacturers. The designs used at the Springfield 
armory and so fully illustrated in our articles on rifle 
manufacture will serve as a guide, as they have been 
proved out in actual practice. They can probably be 
modified to advantage to suit the machine equipment 
of the different shops, but they should be sufficiently 
standardized to enable them to be used in many shops. 
Also they should be owned by the Government and 
stored in suitable locations when not in use. 

The size of the orders should be sufficient to secure 
a fair economy of manufacture, so that should the neces- 
sity arise a large and constant output can be secured at 
short notice. 


98 


Difficulties of the Past Two Years 

It is being said that American manufacturers are los- 
ing the good name that they have heretofore had abroad. 
The charges against them include the sending of poorly 
built machinery, failure to ship when and as promised, 
disregard for many of the important provisions of their 
contracts and an attempt to obtain every possible financial 
advantage from foreign transactions. 

Without doubt there is some justification for each one 
of these charges. But “one not make a 
summer.” It is unfair to judge all American business- 
men by the acts of a few. It is doubly unjust to judge 
all by the acts of pirates who have been able to carry on 
their detestable methods because of the unusual stress and 
strain of business conditions. 

From every viewpoint of fairness the American Ma- 
chinist asks that all the facts be taken into consideration 
before American manufacturers are condemned in whole- 
sale fashion for the unfortunate happenings of the past 
two years. 

Since the outbreak of the European War th® manu- 
facturers of the United States have had a tremendous 


swallow does 
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ry 
This load 


eon 


burden thrown upon their producing facilities, 
The 
servative realized this fact and established a policy that 
But the 


they were but ill prepared to handle. more 
has carried them along without serious mishaps. 
vlittering prospect of enormous profits in manufacturing 
nothing of its principles or 
founded 


attracted who knew 


practice and gave rise to 


many 
mushroom concerns 
and managed by irresponsible men who rushed headlong 
into the taking of orders and the attempt to fill them. 
The result has been disaster to themselves, disgust on the 
part of their customers and the raising of a cloud over 
the name of American businessmen in general. 

But the 
f these few. 

It is not likely that anyone who has not actually been 


many should not be condemned for the acts 


engaged in manufacturing during the last two vears real- 
izes the tremendous difficulties encountered by established 
First, came the sudden demand to double or per 


\ tremendous task in itself 


firms. 
haps even treble production, 
under even normal conditions! Second, machinery was 
almost impossible to obtain short of months’ or even a 
In many cases the time was even longer. 


it simply did 


vear’s delivers 
Third, skilled help could not be obtained 
The time and trouble required to 
into efficient 


not exist unemployed. 
take unskilled 


ducers in machine shops have been pointed out time and 


men and make them pro- 


time again. Fourth, materials not only increased enor- 
mously in price with a lengthening of the time of deliv- 
It has been a day- 
Fifth, 
inspection to uphold the quality of the product turned 


cry, but likewise decreased in quality. 
and-night fight to obtain material when wanted. 


ut was enormously increased in difficulty, because of the 
added responsibility to watch out for the results coming 
from unskilled labor and possibly improper material. It 
is no exaggeration to say that in many plants inspection 
has trebled in cost per unit of output. Sixth, labor troubles 
affected that 
seriously hampered production. has been 


communities to a degree has 


Seventh, there 


have some 
some difficulty in financing foreign business. 

These seven items are the most important of the diffi- 
culties that 
means has the list been exhausted. 


manufacturers have faced, though bv no 


They are all due to 
the stress of business conditions. They could not have 
In the face of them 


the American manufacturer has been compelled to do the 


heen foreseen nor guarded against. 


best he could. 

So we make the plea to measure results alongside of 
demands, to consider failure beside difficulty and in a 
spirit of fairness to “give the devil his due.” 


Buying Shells by Results Rather 
Than by Specification 
There is one phase of the recent bid for projectiles 


that must not be 
chased by any specification except that they must be ol 


overlooked. These shells are not pur 
teel and musi be in a condition to explode after passing 
through an armor plate as thick as their diameter. In 
other words, the Government buys results rather than a 


specified article, and this makes even the specification 


as to metal seem superfluous. 

This means that the maker can use any 
that 
There is no question as to whether high- or 


grade of steel 


can be so treated as to meet the requirements. 


low carbon 
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steel be used; whether it be crucible, openheartir o1 


hessemer, with or without alloy. If three out of every 
hundred shells go through an armor plate as thick as 
the diameter of the shell in a condition to explode, the 
Government asks no questions as to how they were made. 
Furthermore, all shells that crack from internal stresses, 
within three months, must be replaced. 

Under these conditions, which make the manufacture 
of armor-piercing shells somewhat of a speculation, high 
prices are to be expected. But the submission of almost 
identical bids by all the makers points to either some sort 
of a gentleman’s agreement or to an unheard-of accuracy 
in estimating costs. 
Whether this be the 


It seemingly assures the Government 


best method of buving shells is 
open to question, 
of shells that will perform the desired function, but it is 
certainly not desirable to have the Government officers 
ignorant of the material of which the shells are made or 
the wav in which they were manufactured. 


Practical Preparedness Against Fire 


The value of training and constant preparation for 
fighting fire in industrial plants is shown by a recent re- 
port of the Pennsylvania R.R., more than $14,000,000 
worth of company property having been saved during the 
year 1916, This included the extinguishing of 385 fires 
before the arrival of the fire companies, The total 
was only $16,437.42, while the property endangered was 
valued at $14,536,430, the average loss being a trifle more. 


loss 


than one tenth of one per cent. 

Water casks and pails, chemical fire extinguishers and 
locomotive fire apparatus were all utilized with gratifying 
results. The number of fires was also considerably re- 
duced, which seems to indicate greater care. 

While fire drills are perhaps uncalled for in many shops, 
little instruction 


and suggestion as to what to do in cases of emergency. 


no shop is too small to have a 
Every employee should know how to telephone fire head 
quarters, and suggestions as to what to do first in case 
of fire will prevent much loss and may aid in saving life. 


Our “Ministry of Munitions” 


On Feb. 13 the Advisory Commission of the Council 
of National Defense organized its work by establishing 
committees, each headed by a member of the 
commission. The that 


building and machine shops is the one on “Munitions.’ 


seven 


one will deal with machinery 


Its chairman is Howard E. Coffin. It is a source of 
satisfaction that Mr. Coffin has been selected for this 
important post The responsibility and opportunity 
come to him in true American fashion. He has made 


vood. As chairman of the Preparedness Committee 
of the former Naval Consulting Board he carried through 
to successful completion a stupendous task, when during 
last year he surveyed some 27,000 manufacturing plants. 

His Munitions Committee is to have charge of the 
manufacture of munitions throughout the United States, 
including the work of standardization for manufacture, 
control of the industrial relations between private plants 
and the Government and oversight of the inter-relations 
between private plants. 

Mr. Coffin’s task is a huge 
chinist wishes him a full measure of success. 


one. The American Ma- 
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Compressed-Air Tank Outfit 
The compressed-air tank outtit illustrated is one of the 
recent productions of the Black & Decker Manufacturing 
Co., of Baltimore, Md. While it is primarily intended for 

















COMPRESSED-AIR OUTFIT 


service in garages, it should be equally useful in machine 
The 


electric motor for driving the pump is equipped with uni- 


: shops where a small compressed-air cuttit is desired. 


versal windings, which allow the use of either direct or 
alternating current. An automatic switch shuts down the 
motor when a pressure of 150 Ib. per sq.in. is reached and 


All 


moving and electrical parts are inclosed to protect them 


starts it again when the pressure drops to 120 Tb. 


from injury or dirt. The storage tank is equipped with a 
safety valve and a cock for draining condensation. 


° 


Boring Bar for Lathe Work 


The tool illustrated herewith is one that has recently 


made its appearance on the market, 
Its feature is the utill 


being known as the 
improved lever-clamp boring bar. 
zation of the principle of the lever in clamping the tool in 
the bar. The method of clamping the tool is as follows: 
Both the push and pull screws are loosened, and the tool Is 
inserted in the bar. The push screw is then tightened down 








IMPROVED BORING 


BAR 


on the tool. If the pull screw is now tightened, the push 
screw is forced against the tool with a considerably vreater 
pressure than is put upon the pull screw, due to the me 
chanical advantage gained by means of the lever involved. 

The boring bar is being marketed by the Rigid Tool 
Holder Co., Washington, D. C. 


Gear-Cutting Machine 
The Waltham Machine Works, Waltham. Mass.. 
ecently placed on the market a 4-in. gear-cutting machine, 


have 
shown in the accompanying illustration. The machine is 


intended especially for cutting watch, clock or othe 


similar gears with pitch not coarser than 16. The opera- 
tions of feeding and indexing are automatic and continue 
until the completion of the last cut, when the machine 
The cutter 


stops. The index wheel is 10 in. in diameter. 


slide is lifted during the return stroke of the work, so 
that the indexing may be accomplished more quickly. The 
alignment of the cutter to the center of the work is se 
cured by rotating the cutter spindle bearing. 

The machine is provided with a lubricant reservoir and 


pump, and parts are protected against chips. The work 

















MACHINE FOR USE IN WATCH- AND 


CLOCK-MAKING WORK 


GEAR-CUTTING 


is driven from the camshaft by a worm and gear. 


With a standard cam the stroke is adjustable between 2 


] 
Sildae 


and 3 in., but shorter cams are furnished when needed. 
The location of the work slide with relation to the cutter 
is adjusted by turning the pinion shaft, and the depth of 
The 
The 


the cut is controlled by a graduated handwheel. 


machine is equipped for two speeds and four feeds. 


hase measurement is 28x18 in., and the weight is about 
500 Ib. 
& 
Horizontal Boring Machine 
The Pedrick Tool and Machine Co., Philadelphia, 
Ponn., has recently placed on the market a new horizontal 
boring machine intended particularly for boring and 


drilling miscellaneous work. The machine consists of a 
hed, T-slots the each sid& 
equipped with two movable housings that support the 
The main 


with on upper surface at 


boring bar at suitable heights above the bed. 
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hearing for the bar consists of a quill with crossheads at 
each end that are bolted to the two sides of the front hous- 


The handwheel shown on the front housing operates 


ing. 

















HORIZONTAL BORING MACHINE 


the elevating screw for adjusting the height of the bar. 
A ball thrust bearing is provided 

In order to secure a smooth drive the main driving gear 
the teeth in half 

Various speeds are provided for by 
The feed 
the feed scTew heing 
Quick return is secured by re- 


is divided, one COM NY 


opposite the 
spaces in the other. 


means of gearing. is reversible and has three 


changes, located in a recess on one 


side of the boring bar. 
moving the half feed nut and sliding the bar through the 
used with a traveling bar 
Holes up to 
machine with a 
the 


bearing. ‘The machine may be 
or with a fixed bar and traveling cutterhead. 
in diameter be bored on a 
If the hole to be 


main bar, an auxiliary bar supported at one end only is 


16 in, 
3-in. bar. 


ha 
bored is smaller than 


pushed through the work. 


Lathe with Relieving Attachment 
This lathe is built by the Springfield Machine Tool 
Co., of Springfield, Ohio, and is along lines similar to its 
a three step cone is em- 


regular Ideal class. However, 


cutter-relieving attachment added, and it is 
eut The 


gear chanving, which has previously heen described in 


ployed, a 


made especially to metric threads. method of 
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our columns, is the same as for ordinary threads. Some 
slight modifications have been made in the apron-oper- 
ating and but the machine is 
practically the same as the company’s regular 18-in. Ideal 
lathe. 


knobs levers, otherwise 


% 

Sectional Steel Shelving 
The National Scale Co., of Chicopee Falls, Mass., is 
marketing the sectional steel shelving illustrated, which 
is known as the Multi-Unit type. It is intended especially 
for fac tory or other use where considerable rough hand- 


ling is expected, and is built of sheet steel. It can be 




















~ 


SECTIONAL STEEL SHELVING FOR FACTORY USE 


sections desired, all units 


interchangeable. At 


built up in any number of 
being interlocked. All parts are 
present the units are supplied only in the standard size, 
36 in. long, 12 in. high and 12 in. wide, but a variety of 


sizes is soon to be added. It may be procured in plain 


steel, black or olive-green enamel. 


- 


Ea 
Apparatus for the Location of Thermal 
Transformation Points 


In answer to a demand for some sort of apparatus by 
means of which the critical or transformation points of 
steel being heat-treated could be accurately located, the 
Leeds & Northrup Co., Philadelphia, Penn., has recently 
brought out the appa- 











The 


employed is 


ratus shown. 
method 
as follows: The sam- 
ple under test and a 
body that will heat at 
a uniform rate—that 
is, a body having no 
transformation points 
—are heated in close 
contact with the 
other. thermo- 
couples are employed, 
measuring the 
temperature of the 
sample and the other 


one 


Tw ) 








LATHE WITH RELIEVING 
Swing over bed, 19 in.; over carriage, 13 in.; length of carriage, 
1% in.; diameter of nose of spindle, 2% in.; has double back 


metric threads ight, 8-ft 


110x40x34 in.; or 


shipping we 
86 cu.ft 


ATTACHMENT 


gears and relieving attachment; cuts 
bed crated, approximately 


the temperature dif 
ference between the 
sample under _ test 
~ and the second body, 


the 
Temperatures 


termed sample 
holder. 


are ’ plotted as 


24% in.; hole through spindle, 


3200 Ib.; dimensions boxed, about 


one 
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ordinate and the corresponding temperature differences 


as the other. As long as both sample and sample 
holder heat uniformly, there will be no change in 


the temperature-difference or- 
dinate; when, the 
temperature of the sample re- 
mains stationary or he- 
hind the temperature of the 
sample holder, due to a trans- 
formation the the 
temperature-difference — ordi- 
nate, formerly approximately 


however, 


lags 


in steel, 


zero, undergoes a large per- 


centage change, even though 
the actual change in temper- 
The 
means used the 
difference between sample tem- 


ature difference is small. 
for detecting 





perature and neutral-body tem- 
perature is a thermocouple 
composed of two pieces of plat- 
inum joined by a short piece 
of platinum-iridium alloy. The 
the 
force due to changes 


changes in electromotive 
in tem- 


perature are indicated by a re- 








flecting galvanometer. In or- 
der to eliminate the labor and 
the 


volved in reading off the temperatures and temperature 


possibilities of error in- 
differences simultaneously from, two different instruments, 
the transformation-point indicator, which constructs its 


own graphical chart, has been designed. The paper upon 


which the chart is to be made is mounted Upol 
a drum, which also carries the potentiometer slide 
wire. Bearing upon this drum is a pen. As _ the 


drum is revolved to keep the potentiometer in balance, 
the pen automatically records the corresponding electro 
motive forces, or temperature, upon the paper. The pen, 
together with a semi-transparent target, is mounted upon 
a carriage, and this carriage can be made to travel paralle| 
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forth record whenever the difference im tem 


across The 
perature between sample and neutral body changes, thus 


indicating when a transformation point is reached. 











| 


APPARATUS IN USE 





sil 


POINT 


The charts are about 20 in. long and 5 in. wide and cover 
temperatures ranging from 500 to 1800 deg. F. 


Heavy-Duty Engine Lathe 


The 26-in. heavy-duty engine lathe shown herewith 1s 


one that has recently been placed upon the market by the 


Oliver Machinery Co., of Grand Rapids, Mich. The 
machine is of the all-geared type, with a single pulley 
drive. ‘The spindle speeds, twelve in number, range from 
8 to 300 rpm. All gears are inclosed and run in oil; 


bearings are of the two-piece type, of bronze. The spindle 


is hollow, the hole being ol 











such size as to permit the pas 
sage of a 3-in. bar. The spindle 
of felt 


with oil 


is lubricated ly means 


Wipers connecting 
chambers. The tail spindle is 


t in. in diameter and is pro 
vided with a clamp acting on 


The 


moved along the bed by means 


sides, tailstock is 


two 


of a crank and gear. The cross 








and toolpost slides are pro 

vided with taper gibs, allow 

ENGINE LATHE WITH ALL-GEAR DRIVE Ing for adjustment in case of 

Swing over bed, 28% in.; swing over carriage, 17 in.; length between centers, 72 in.; wear. The hand carriage move 
spindle speeds, twe Ive, S to 300 r.p.m.; cuts threads, 1 to 16: feeds per revolution, 0.021 to is ras } | } aa 

0.333 in.; front spindle bearing, 6%x10 in.; rear, 4%x7 in.; spindle nos in. in diam ment is accomplished either ps 

eter, four threads per in.; hole through spindle, approximately 3 in.; centers, Morse tape . . ar . ; > 

No. 6; angular travel compound rest, 10 in.; cross-slide travel, 12 in.: tail-spindle move th rm gular handwheel Or 

ment, 12 in.; lead screw, 2% in. in diameter; threads, two per inch; driving pulley, 18x7% rapid movement crank Placed 


in.; speed, 280 r.p.m.; weight crated, 12,600 lb. 


The 


operator making the curve moves this carriage in such a 


rotating a wormshaft. 


to 


t 


the axis of the drum by 


way as to keep the spot-light from the galvanometer con- 


nected to the difference couple on the semi-transparent 
target. 


By sO doing the pen is caused to move lyre k or 


on the extended end of the in- 
termediate gearshaft. Oil-bearing felt wipers are provided 
at both ends of the carriage, to lubricate the wavs and 
clear off dirt or chips. Both longitudinal and crossfeed are 
means of friction drive. A taper-turning attachment 
the bed. 


hy 
to the rear of 


is attached 
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Location of Time Clocks 


By A. E. Honapay 


In a vreat many factories time clocks are located 
in the business office, which in some cases is quite 
listant from some of the mechanical departments. This 
is disadvantageous to the manufacturer, for when so 


placed an employee can ring in, go and read the morning 
paper or make a visit, and after the whistle blows start 


for his department, where he arrives anywhere from one 


to five minutes later, while his time card shows that 
he was on time. 

It is natural for a man to want to get out as soon 
as possible, especially at lunch time, so the men leave 


their departments a minute or two early and arrive at 


the time clock with a grand rush when the whistle blows. 
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Some factories have a time-card rack in each depart- 


ment. There is little advantage in this method, as the 
card only shows the time stamped on it. This is not 
conclusive evidence that he was or was not on time. 


Where there are several clocks they are apt to vary, and 
if late a man will ring up on the slow clock. I have 
seen cases where nine-tenths of the employees rung in 
on a clock that was not running. 

A time clock, to be of use, should be located in 
each department, under the foreman’s supervision, and 
master clock. 

This would assure the employee being in his depart- 
ment on time, and would prevent his leaving before 
time. 
by such a system. 
this question. 


any 


controlled by a 


Some foremen would also be made more efficient 
I would like to hear from others on 














m i 
g explain the method under discussion, although 
H : . some are of practical application; such, for ex- 1 
: New Publications ample, as that relating to the vibration of Obituary 
: auto springs The extent of the field covered 
is indicated by the fact that the author in 








“ . cludes in his discussion the theory of small Philip C. Fosdick, 59 years old, president of 
The Mechanical Werte Pocket Diary and a vibrations, the precession and nutation of axes the Cincinnati Gear Co. and former director of 
book—Thirtieth year of publication. — ree of rotation and the principles of gyroscopic Public Service, died on Jan. 22 in Miami, Fla., 
hundred and thirty 4x6-in. pages; illus motion of uremic poisoning. He is survived by his 
trated; indexed; cloth bound. Published by As the book is intended to make Lagrange’s Wife, two daughters and a son. Mr. Fosdick was 
The Norman Remington Co., Baltimore, Md me stueere rac- bo in Louisville, Ky here he lived the 
— a powerful method available to engineers in prac rm in Louisville, Ay., where he lived the 
Price, 35 tice who would otherwise find neither time nor first five years of his life. At this time he 
In this, the thirtieth annual issue of this inclination to familiarize themselves with its moved to Cincinnati, where he has since resided 
book, several new features have been introduced application and use, it wil! undoubtedly prove He was educated in the Cincinnati schools and 
The section on steam and the steam engine has useful in supplementing the limited treatment graduated from the Hughes High School. His 
been largely rewritten New tables have been’ characteristic of most elementary textbooks on first business venture was as shipping clerk for 
introduced giving dimensions of piston rings and mechanics the C. M. Holloway Salt Co. Later he became 
governors; notes on lubrication and antifriction connected with the Lodge & Davis Machine Tool 
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would consider a sound knowledge of the funda 


mental principles of mechanics 


In view of the difficulties that are constantly 
met as new and practical applications of the 
dynamics of rotation and the theory of vibra- 
tions arise, which cannot be handled by ordi 
nary methods, the value of a sound general 
method that will afford a rigorous solution of 
as simple a nature as compatible with the con- 
ditions of the problem is apparent As La 


method is the 
mechanics, a work of 
engineer is a valuable 
gineering literature 
The introductory chapter is a brief synopsis of 
certain principles of dynamics Beginning with 
the idea of constraints and the principle of vir- 


most powerful device in 
this kind by a practicing 
addition to technical en 


grange’s 


tual work, the author derives the fundamental 
equation of mechanics, also known as the gen 
eral expression of d’Alembert’s Principle, and 
then proceeds to show that if a force function 
exists, the change in kinetic energy is equal to 
the difference between the force functions in 
the initial and final configurations of the sys- 
tem, better known to most engineers as _ the 
special case in which the change in kinetic en 
ergy is equal to the work done This is fol- 
lowed by a discussion of degrees of freedom 
and a review of certain general theorems on mo- 


ments of Inertia, including the properties of 
principal axes of inertia and the momental el- 
lipsoid. This preparatory work leads up to the 
important features of the chapter, which in- 
clude the derivation of Euler’s equations con- 
necting the linear components of velocity with 
the components of instantaneous rotation, the de- 
termination of motion relative to moving axes of 
reference, the use of generalized coérdinates and 
the calculation of the so-called Euler’s angles 
The remainder of the book is devoted to a 
discussion of Lagrange’s equations of motion in 


generalized codrdinates for a particle and for a 
system of particles, and to the relative motion 
of a system A number of typical applications 
of the method are given, intended chiefly to 


*Professor of Applied Mechanics 
Cincinnati 


University of 





mation in usable shape in order to lead to better 
belting practice in the shops of the country 

The first chapter takes up the general consid- 
erations affecting the transmission of power by 
leather belting, and on page 7 compares by means 
of a chart the formulas of Barth, Nagle and two 
others. The conclusion of this chapter points out 
that the practical results from the application of 
the works of Taylor and Barth are ample proof of 


the soundness of their practice The second 
chapter is devoted to Taylor’s investigations on 
belting, with a statement of his 11 rules and 


some comments upon them. Chapter 3 is devoted 
to a discussion of the horsepower transmitted by 
leather belting This is based on the mathe- 
matical work of Barth. Chapter 4 is based on 
information from the same source and deals with 
the theory of transmitting power by belting 


The fifth chapter takes up belt maintenance, 
shows the Taylor belt bench, a system of belt 
symbols, tells how to maintain tension in belts 


and shows a simple system of belt fixer’s orders 
The sixth chapter deals with methods of fastening 


belts, showing the common forms of fastenings, 
and gives helpful hints in regard to their use 
The seventh chapter is devoted to miscellaneous 


comments on the use of belting, including speci- 
fications, dressing, the uses of old belts and the 
like The final chapter deals with some of the 
more uncommon arrangements of pulleys for diffi- 
cult drives 

Perhaps the most useful part of the book fol- 
lows, occupying the portion from page 91 to page 


110 This section is entirely made up of tables, 
of which the headings follow: Table 1, “Horse- 
power and Tensions of Belts”; Table 2, “Are of 


Contact of Belts on Smaller Pulleys, Degrees” ; 
Table 3, “Velocity of Belt, Feet per Minute, for 
Different Pulley Diameters and Revolutions per 
Minute”; Table 4, “Cross-Sectional Area of Belts, 
Square Inches”; Table 5, “Diameter, Circumfer- 
ence and Rim Velocity of Pulleys’: Table 6, 
“Width of Pulley To Be Used with a Given Width 
of Belt.” 

This book is commended as gathering together 
in one place and in permanent and easily usable 
form the best of our «nowledge in regard to 
practice in using leather belting : 





Forthcoming Meetings 











American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 


Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 


tary, 40 Central St., Boston, Mass 

Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month A. E 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R 

New England Foundrymen’s Association. 
ular meeting, 
Exchange Club, Boston, Mass 
205 Broadway, Cambridgeport, Mass 

Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 


Reg 
second Wednesday of each month, 
Fred F. Stockwell, 


first Tuesday Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn 
Rochester Society of Technical Draftsmen 


Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y 
Superintendents’ and Foremen’s Club of Cleve- 


land Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 

Western Society of Engineers, Chicago, Ill. 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder 
secretary, 1785 Monadnock Block, Chicago, Tl! 
Philadelphia Foundrymen’s Association. Meet- 
ings, first Wednesday of each month. Manufac- 
turers’ Club. Philadelphia, Penn. Howard Evans 
secretary, Pier 45 North, Philadelphia, Penn. 
Technical League of America Regular meet- 
ing, second Friday of each month. Oscar 8. Teale, 
secretary, 35 Broadway, New York City 


The National Machine Tool Builders Associa- 
tion The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 
990 
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The United States 3-in. common shrapnel, familiarly 
known as a 15-pounder, carries a charge of 238 hexagon- 
shaped lead balls, 0.5 in. 
at their largest diameter 
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OPERATION 1 ‘ENTERING Fhe» Tool-Holding Devices—Facing-tool ——— % forming-tool 
Transformation—Fig. 13 Ma hine Used—Drilling machine, oe : we soe _— arcing Fools Facing toot Pig. a3; corm 
Fic. 4 Number of Operators per Machine—One Work-Hold. toot, Fig kL “cy = s. 2S . ut Det 40 to ~~ ee - — 
ing Devices—Arbor, Fig 14. Tool-Holding Devices—Drill 56 tc ; p.m. ; fast speed an eed used or nul and enc 
ohnek Cutting Tools—No. 4% combination center drill Cut work. Coolant—Zurn cutting oil Special Fixtures—Internal 
Data—350 r.p.m Production—1200 per 8 hi Note—A little split collet; bushing for collet, Fig 25. Gages—Maximum and 
~edl tnadl ia Geet whee Os . . minimum width of band seat, Fig. 26; position of crimping 
grooves, Fig. 27; combination snap, diameter of band seat, 
OPERATION 2. TURN BODY Fig. 28; thickness of base and test piece, Fig. 29; position and 
Transformation—Fig. 15 Machine Used—Le Blond 17-in. width of band seat, Fig. 30. Production—300 per 8 hr. 
lathe, Fig ) Number of Machines per Operator—Three 
Work-Holding Devices—Centering chuck, Fig. 16. Cutting OPERATION 3-A FINISH OUTSIDE (CASE WITH 
Tools—Left-hand turning tool, Fig. 12. Number of Cuts—One. TRACER SUPPORT) 
Cut Data—50 ft. surface speed; 60 r.p.m.; 0.040-in. feed Aver- = 7 . . . 
age Life of Tool Between Grindings—15 to 20 cases. Gages Transformation—Fig. 31. Machine Used—Fig. 7. Cutting 
Length from base to bourrelet, Fig. 17; combination maxi- Teols—Facing tool, Fig. 32. Gages—Combination sheet gage, 
mum and minimum snap, Fig. 18; maximum, rear of band Fig. 33. Note—This operation is exactly the same as operation 
ring, Fig. 19: minimum rear of band ring, Fig. 20. Production 3, except for different facing tool and one gage. 
—250 per 8 hr. Note—Speed given is maximum, as lower speed 
is used on harder cases OPERATION 4 FINISH INTERIOR (AND BOURRELET 
OPERATION 3. FINISH OUTSIDE (CASE WITHOUT WHEN CASES ARE FINISHED AT FRANKFORD 
TRACER SUPPORT) ARSENAL) 
Transformation—Fig. 21 Machine Used—Potter & John- Transformation—Fig. 34. Machine Used—Potter & John- 










ston automatic, Fig. 6 Number of Machines per Operator— ston automatic, Figs. 
GY yy ( 
wihout | wihimgie \ 
Tracer Tracer Suppart a [ 
err tence ; 
FIG.13 Part Open ration, P ace of ) 
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OPERATION 2 
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0562'(% qi ap § 
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Vol. 46, 
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ator—Two. Work-Holding ehuck. Tool-Hold- 50 ft. surface speed; 60 r.p.m. working speed; 35 r.p.m. tap- 

ing Devices—Rough boring bar: finish boring bar; tool holder ping speed; 20 ft. surface speed Coolant—Zurn oil. Gages 
for rough bourrelet, Fig. 35; tool post. Cutting Tools Rough Maximum and minimum depth of diapbragm seat, Fig. 38; 
diaphragm-seat cutter, Fig. 36; rough boring tool, Fig. 36; combing ition maximum and minimum diameter diaphragm seat, 
rough facing tool, Fig. 36; finish diaphragm-seat cutter, Fig. Fig 29: combination maximum and minimum diameter rear 
36: finish boring tool, Fig. 36; finish facing tool, Fig. 36; cham- of care ad, Fie. 40: combination length of case, Fig. 41; com- 
fering tool, Fig. 36; rough outside beveling tool, Fig. 37; turn- bination maximum and minimum outside diameter and taper 
ing tool for bourrelet, Fig. 35; square-nose lathe tool, Fig. 12; of mouth, Fig. 42: combination snap, bourrelet diameter, Fig 
finish beveling tool, Fig. 37; No. 2% geometric tap. Cut Data 28: maximum ring, bourrelet diameter, Fig. 43; minimum ring, 
bourrelet diameter, Fig. 44; maximum thread, plug, Fig. 45; 
= minimum thread, plug, Fig. Say maximum and minimum diam- 
>K-~/0 eter, powder chamber, Fig. 46 Production 180 per 8 hr 


Note—Powder chamber is machined by forgers 





£(2) 72000, OPERATION 5 ASSEMBLE BAND 
see Q005 : oe , 
Note—This is exactly the same as for the 3-in. common 


*K steel shell, except that only 1000-lb. pressure is used, on 
account of the thinner wall of the case. 






OPERATION 6 HYDRAULIC TEST 


we Number of Operators—One Description of Operation 
Operator places case in fixture, mouth down,. pours a cup of 








z/26" water in top of fixture over end of case, turns on 1000-Ib 
FIG. 3! “ ee ven. * hydraulic pressure and watches water and case for bubbles 
Mh or jets. Apparatus and Equipment Used—Special fixture, Fig 

= ase? G32 “Harden 47; pressure pump. Production—1200 per 8 hr 


“a . : OPERATION 7 TURN BANDS 
fh ; Transformation—Fig. 48 Machine Used—Fig. 9. Gages 
Finished band profile and position, Fig. 49. Note—Operation 

same as for 3-in. common steel shell. 





f, ° 
rth 
<f . OPERATION 8 TAP FOR NIGHT TRACER 
Transformation—Fig. 50. Machine Used—Warner & Swase)y 
002 > > “ p ’ 5 
= Ss turret lathe, Fig. 51. Number of Operators per Machine—One 
KSom" > - 9625 | Tool-Holding Devices—Tap holder, drill holder, rece ssing-tool 
ot holder, Fig. 52. Cutting Tools—Drill, reamer, Fig 3; 
Le AS recessing tool, Fig. 54; tap, Fig. 55. Cut Data—334 r.p.m 
FIG 33 machinery speed; 58 r.p.m, tapping speed. Coolant Zurn oil 
. Gages—Combination depth, Fig. 56; maximum and minimum 
OPERATION 3A thread, plug, Fig. 57. Production—185 per 8 hr. 
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OPERATION 3 
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The forgings shall be free cutting and readily ma- 
chined. The machinability will be determined by turn- 
ing the body of the forgings, as received, from the drawing 
5.062 in. on an engine lathe. 
14 shells 


per hour per lathe, and at this speed the tool consumption 


diameter to a diameter of 
This turning will be done at an average rate ol 


shall not exceed one tool for each 20 shells turned at this 
rate. 

For the the 
for phosphorus and sulphur content the forgings will be 
2000 each. From each lot of 2000 


the inspector will select six forgings for physical test, 


purpose ol test Tol physical qualities and 


separated into lots of 





provided that additional forgings may be selected, if 
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is shown in Fig. 3. This last weighs approximately 15 


lb., divided as follows: 


Lb. Lb. 

Case 5.89 Balls (238) 5.71 
tand 0.15 Matrix . 0.43 
Washer 0.02 Head filler 0.07 
Head 0.7 Diaphragm 0.48 
Retainer 0.01 jase charge 0.17 
Tube (including inner Fuse ie 1.28 
tube) 0.09 Total weight 15 +0.15 


The efficiencs equals 38 per cent., and the velocity of 
the balls must be not less than 260 ft. per. sec. 

The night tracer referred to is a small device placed 
As 
fire behind 
leaves the muzzle 


on 10 per cent. of the projectiles, for use at night. 
the shell is fired, the tracer leaves a trail of 
seconds afte! it 


it, commencing a tew 


Stamp Name of Shrapnel, Fart. Gage, Dimensions gaged, Place of 
Manufacture & Date (Year) 
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OPERATION 3 
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fea & Harden 
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FIG.29 
necessary, to obtain not less than one forging from each 


lot of forgings as heat-treated. ‘Two specimens for phvsi- 
cal test will be taken from each sample forging from such 
parts of the forging as, in the judgment of the inspec- 


tor, will best indicate the uniformity of physical qualities 


throughout. The contractor shall furnish the inspector 
with an analysis of each heat of steel used, which may be 
verified by the Inspec tor if he 4) cle S1Tres, 

free 


Forgings must be homoveneous in structure and 


from pipes and eracks. Forgings in which these defects 
develop during machining will be replaced by the cor 


tractor. The interior of the forgings must be smooth and 
free from scale, and machining must be resorted to in or 
der to produce this result, in case smoothness is not ob- 
tained by forging under the press. 

A finished shrapnel case with all dimensions is illus- 


trated and a completely assembled projectile 


in Fig. 2, 


flight 
This device will be described in detail elsewhere. 


ol the gun and making it possible to follow the 
easily. 

The sequence of operations from the centering of th: 
cease forging to the final crimping on of the waterproo! 


eover 8 as follows: 


l Centering 
2 Turn body 
3 Finish outside (case without tracer support) 
3-A Finish outside (case with tracer support) 
i Finish interior (and bourrelet when cases are finished 
at Frankford Arsenal) 


, Assemble band 
6 Hydraulic test 
r Turn bands 
8 Tap for night tracer 
Head (Bar Stock) 


1 Machine without thread and countersink 
2 Countersink 

3 Turn threads 

9 Mill notches 

‘ Crimp in washer 

5 Wash in hot soda water 

6 Paint inside 

7 Insert retainer and fill with resin 

8. Face off resin 
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Drill and counterbore 1 Wash case in hot soda water 
Heat-treatment 2 Paint interior 
Remove scale from counterbore 3-A. Assemble tube and diaphragm 
Grind base 3-B. Fill case 
Paint base 3-C. Compress balls 
Assemble tube 4 Cut out surplus resin 
: . " 5. Moisten threads with cosmolins assemble head to case 
. y > s ar Sto ) . . ‘ » & i 
Locking Pins (Bar Stock) and insert inner tube 
Machine 6 Pin head to case 
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The centering is a simple operation. Following this 
5. The outside finishing. 


is the turning of the body, Fig. 5. 
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FIGS. 59 TO 64. VARIOUS OPERATIONS ON THE HEAD 


Fig. 59—Machining the head Fig. 60—Countersinking head Fig. 61—Crimping in washer Fig. 62—inserting retainer an 
filling with resin Fig. 63 Facing off resi Fig. 64 Notching head 
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Figs. 6 and 7, differs principally in that in The method of assembling and turning the copper 
be left on the rotating bands is described in the article on the 3-in. 
a special tool being used. common steel, or high-explosive, shell. The making of 


case a 


he tracer 


larger pl 


support, 


ace has 


to 


Finishing the interior, Fig. 8, is done on both Potter the band is also described in the article. 
& Johnston and Cleveland machines, as shop conditions Standard cutting tools, which are used for all regular 
at the time or as the sizes of the various shells dictate. operations, are charted in Fig. 12 and will be designated 
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individually only by their common names, such as left- 
hand lathe tool. The dimensions and shape of the 
varions tools can be quickly obtained by reference to 
the chart. 


WorkK ON THE HEAD 


Details of the head are illustrated in Fig. 58. This is 
machined from bar stock on automatic machines, as shown 
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The 
reamed 
At the same time 
the outside is formed with a circle tool. The tap used 
is of the collapsing type, oil being forced to the work 
from the rear. 
for supplying all the tools with oil. 
of the piece, the number of operations and the accuracy 


59, each operator tending three machines. 
the bar is drilled, 
grooved, faced and tapped for the fuse. 


= 
in Fig. 


end of bored, counterbored, 


As can be seen, ample provision is made 
Owing to the size 
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The washer is made of thin sheet metal and is placed 
ll the head, 


grooves of the head with a double roller tool, as shown in 


and the edges are crimped down into the 
Fig. 60, details of the tool being given in Fig. 96. 
After the 


water, the inside ts painted hy 


head has been thoroutvhly washed in hot soda 
hand; then the short piece 


} 
| 


of tube, or retainer, is put in place and melted resin is 


shown in Fig. 62. The resin is allowed to 


poured in, as 


} 
cool. nln 


then the head is placed in a special screw chuck 
faced off, as show in F 63. details of 


given in Fig. 101. The tool used is a 


and e resin 


the chuck being 


standard left-hand facing too 
The purpose of milling notches in the head is to provide 
after it is screwed into 


rorceqd 


king the fuse securel 
metal on the fuse being 
] 


the mouth of the case. 
] r—iy) 
pune and hammer. The 


lig +. thre 


into these notches with a 


notch milling is illustrated fixture being 


purpose perfectly. 


a rather simple one, but answering the 
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Heap (Bar Stock) 
MACHINE WITHOUT THREAD AND 
COUNTERSINK 
-Fig. 65. Machine Used—Gridley or Cleve- 
Number of Machines per Operator— 
Three Work-Holding Devices—Split chuck Tool-Holding 
Devices—Circular form-tool holder, cutoff-tool holder, drill 
holder, rough-tool holder, combination groove-tool and reamer 
holder, tap holder and adapter. Cutting Tools—Circular form 
tool, Fig. 66; cutoff tool, Fig. 67; twist drill, Fig. 68; roughing 
tool, Fi 69; set (2) grooving tools, Fig. 70; facing tool, Fie. 
71; combination counterbore and reamer, Fig. 72: tap, Fig. 73 
Cut Data—50 ft. surface speed Coolant—Zurn oil Special 
Fixtures—Stop, Fig. 74 Maximum thread, plug, Fig 
75; minimum thread, plug, Fig. 76: diameter and length of 
thread (operation 1), Fig. 77: length over all, Fig. 78: length 
of shoulder (operation 1), Fig. 79; depth of groove, Fig. 80: 
ur ind minimum inner diameter of crimp wall, Fig. 81 
oute diameter and depth of crimp wall, Fig. 82: diameter of 
small end, Fig. 83; diameter of large end, Fig. 84. Production 


OPERATION 1. 


Transformation 
land automatic, Fig. 59. 





Gages 





115 per 8 
OPERATION COUNTERSINK 
Transformation—Fig. 85 Machine Used—Brown & Sharpe 
turret lathe, Fig. 60 Number of Operators per Machine—One 


Work-Holding Devices—Special chuck, Fig. 86. Tool-Holding 

Tool holder, Fig. 87. Cutting Tools—Beveling tool, 
Cut Data—210 r.p.m Diameter of fuse-seat 
bevel, Fig. 89: minimum diameter of fuse seat and fuse-seat 
thread, Fig. 76 I 


Gages 


‘roduction—S800 per 8 hr 
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OPERATION 3. TURN THREAD 
Transformation—Fig. 90. Machine Used—Brown & Sharpe 
turret lathe. Number of Operators per Machine—One. Work- seen fron 
Holding Devices—Special chuck, Fig. 86. Tool-Holding De- 
vices—Chamfering-tool holder, holder for circular thread 
cutter. Cutting Tools—Forming tool, Fig. 91; chamfering 





and minimum length of shoulder, Fig. 79 Production—250 per 
8 hr. Note—This is a thread- chasing operation, as can be 


Transformation—Fig. 102. Machine Used—Brown & Sharpe 
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1 the illustration. 
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OPERATION 9. MILL NOTCHES 











tool, Fig. 88; circular thread cutter, Fig. 92. Cut Data—200 miller, Fig. 64. Number of Oper: tors per Machine—One. Tool- 
ft. surface speed. Coolant—Lard oil, put on with brush. Holding Devices—Arbor, Fig. 103. Cutting Tools—Milling 
Gages—Maximum thread, ring, Fig. 93; minimum _ thread, ring, cutter. Cut Data—Cutter runs 370 r.p.m. Special Fixtures- 
Fig. 93; diameter length of finished thread, Fig. 77; maximum Fig. 104. Production—1400 per 8 hr. 
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Transformation—Fig 
places head, small end down, on plate, then puts in 


facing 








Production 


OPERATION 4 CRIMP IN WASHER Drill 
Transformation—Fig. 94. Machine Used—Drilling machine, 
Number of Operators per Machine—One Work 
Devices—Special chuck Tool-Holding Devices— fi. 
tool holder Tools—Crimping tool, Fig. 96 Cut th 
260 repom (jages Depth of disk, Fig. 97 Production—- hy 
& hr Note 
have 
OPERATION 5 WASH IN HOT SODA WATER 
Number of Operators—One Description of Operation 
puts 40 heads into a dipping basket and sets it in Number 
solution: when grease is off, the heads are rinsed Diaphragms are 
water: if not too greasy, about 2 min. is enough time 1600 deg. F 
cleaning Apparatus and Equipment Used—One tank of to harden; 
boiline Wvyandotte metal-cleaner solution: one tank of boiling scale, 
metal dipping basket Production—2500 per day Apparatus 
OPERATION 6. PAINT INSIDE basket, 
Transformation Fig 98 Number of Operators—On¢ 
Apparatus and Equipment Used Brush and pot of asphaltum OPERATION 
Production 1200 per day Machine 


OPERATION 7. INSERT RETAINER AND FILL WITH RESIN Drill 
duction 


99 Description of Operation Oper 


Production 


and pours in melted resin, Fig. 62 Apparatus and ae 
Equipment Used Metal plate furnace and kettle, pouring rransformation 
Production 1200 per §& hi —— r 
— — Note 
OPERATION 8 FACE OFF RESIN pg 
insformation Fig. 100 Machine Used Small lathe Fig issembles 
Number of Operators per Machine—One W ork-Holdineg 
Special screw chuck, Fig. 101 Cutting Tools Left 
tool Cut Data 20 rpem Production 1200 per Transformation 
DiApHRrAGM (FoRGING) 
OPERATION 1 DRILL AND COUNTERBORE Transforma 
insformation Fig 106 Machine Used—Turret lathe tor | 
of Operators per Machine—One, Work-Holding De- \pp 
Spe cial ser w chuck ig L107 Tool-Holdinge Devices Lene 
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counterbore 
countersink, 


machine 


OPERATION 


17 





Vol. 


countersink holder 
bushing. Cutting Tools—Twist 
counterbore, Fig. 109. 
110; minimum diameter, 
maximum and minimum diameter counterbore, plug, Fig. 
depth of counterbore, Fig. 113. Production 
These are forgings, trimmed outside in a die, and only 
counterbored 
HEAT-TREATMENT 
One Description of 
furnace until temperature 
and placed in cottonseed-oil 
rumbled in hot soda water 
to 900 deg. F. in saltpeter 
Tsed—Furnace; perforated 
wide, 12 in. deep; rumbling 


SCALE FROM COUNTE 
Tool-Holding 
Twist drill, ground 


1. GRIND BASE 
Machine Used 


PAINT BASE 
Description of 


varnish to base with 
note 


ASSEMBLE TUBE 


Description of Operation 
diaphragm, as shown 
‘sed Fixture, Fig 


Production—See grinding 








Diamond-disk 
of Operators per Machine 
on disk until a flat seat i 
operator generally grinds, 
from 800 to 1000 per day 


OPERATION 


pera: 4 Po 
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& grind 


FIG.108 








Y 
ws 


a 
4 


~ 06, 


ALL MATERIAL TOOL STEEL EACEPT 
WHERE OTMERWISE NOTED 


famp: arr wr. rape), . 
FIG 1o9 yerarion place w manvarre 
and dare (year) 





FIG. 110 
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LocKING PINs 
OPERATION 1. MACHINE (BAR STOCK) 
Transformation—F vig. 122. Machine Used—Brown & Sharpe 
automatic. Number Machines per Operator—Three. Cut- 
ting Tools—Cutoff and form tool, Fig. 123. Coolant—Zurn oil. 
Gages—Length, Fig. 124. Production—2500 per 8 hr. 








WorK ON THE DIAPHRAGM 


Since a diaphragm is forged and then trimmed in a 
die. the amount of machining work needed is small. It 
is held in a special chuck, Fig. 107, in a turret lathe and 
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drilled and counterbored. Following the heat-treatment, 
which is given in detail under the proper heading, the 
base is ground on a disk grinder in order that it may 


seat properly in the case. Removing scale from the 
counterbore is simply a scraping operation, and an old 
twist drill, ground to suit, is used in a drilling machine. 
The base is next painted, and the center tube is pressed 
in with the special fixture, Fig. 119. The work on locking 
pins, central tubes, inner tubes and retainers is all simple. 
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OPERATION 1 
[use (INNER) ruse (CENTRAL) 
OPERATION 1 MACHINE OPERATION 1. MACHINE 
Transformation—Fig. 131. Machine Used—Brown & Sharpe Transformation—Fig. 125. Machine Used—Brown & Sharpe 
automatic. Number of Machines per Operator—Three. Tool- automatic. Number of Machines per Operator—Three. Tool- 
Holding Devices—Four tool holders Cutting Tools—Two Holding Devices—Four tool holders. Cutting Tools—Two 
countersinks, Fig. 126; two belling tools, Fig. 132; chamfering countersinks, Fig. 126; two belling tools, Fig. 127; cutoff tool, 
tool, Fig. 133; cutoff tool, Fig. 134 Cut Data—2400 r.p.m. chamfering tool, Fig. 128. Cut Data—2400 r.p.m. Coolant— 
Coolant Lard oil. Gages—Overall length, Fig. 135; maximum Lard oil Gages—Overall length, Fig 129; maximum and 
and minimum diameter of bell, Fig. 135 Production—4200 per minimum diameter of bell, Fig. 130 Production—2500 per 
8 hr. Note—Seamless copper tubing is used. Sh Note Seamless brass tubing is used 
, 
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OPERATION 1. MACHINE OPERATION 1. PUNCH (SHEET STEEL) 
Transformation—Fig. 136. Machine Used—Brown & Sharpe Transformation—Fig. 140. Machine Used—Crank press 
automatic. Number o Machines per Operator—Three. Cut- Number of Operators per Machine—One. Punches and Punch 
ting Tools—Cutoff tool, Fig. 137; chamfering tool, Fig. 138. Holders—Punch, Fig. 141. Dies and Die Holders—Die, Fig. 142 
Gages—Length, Fig. 139. Production—2500 per 8 hr. Note- Lubricant—Machine oil. Production—8000 per 8 hr. Note 
Brass tubing used. This completes the washer. 
— y 
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FIGS. 144 TO 149. VARIOUS BULLET-MAKING AND POWDER-LOADING OPERATIONS 


"ig. 144—Casting ingots Fig. 145—Extruding the wire. Fig. 146—Special ball-forming machine. Fig. 147—Press and 
wire reels Fig. 148—Roll feed and tumbler. Fig. 149—Powder-loading machines 
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The lead balls used in shrapnel are both round and MAKING BALLs 
six-sided, as shown in Fig. 152, and are made in prac- OPERATION 1. CASTING INGOTS 
tically the same way, only different dies being used. Transformation Fig. 143 Number of Operators—One 
Description of Operation—Operator pours melted mixtur: 
7 parts lead and 1 part antimony into mold and allows it 
PNEL cool for or 4 min., then inverts mold and allows ingot 
DIMENSIONS ages PIECE drop out, the shrinkage being sufficient for ample clearance 
SIZE DRAWING NO. MARK Apparatus and Equipment Used—Rockwell melting furnace, 
77 as ladles, tongs and water-cooled mold, Fig. 144 Production 
« 295 75 -2~ 44 ae: , 4/1F 43 per day per mold 
yey - 75-2 -4 4F 
% 
y z” 75 -2 -137 i37F 
~ OPERATION 2. EXTRUDING THE WIRE 
f . : ” 75 -2 -/5/ 15/6 , 2 
U* 6 Faces - —_——_—— : Transformation—Fig. 150. Machine Used—Waterbury- 
. a 75-2 -/52 75H Farrel 700-ton hydraulic press, Fig. 145. Number of Machines 
| t | = per Operator—One. Dies and Die Holders—Fig. 151 Pressur 
F ) Required—About 650 tons total Production 75 per day. 
046 Flats —s ange ~ y og wire usually consists of five extruded ingots, 
= or abo HOt ) 
' 
3.8 75 ~2~ 145 — 145 BI OPERATION FORMING BALLS ON SPECIAL MACHINE 
4.7” 15 ~2 -147 /47A Transformation—Fig. 153. Machine Used—Special Water- 
” 7 74 bury-Farrel machine, Figs. 146 and 154. Number of Machines 
5 FA 3574 per Operator Four Tools—Shearing ring punch, Fig. 15! 
forming punch and die, Fig. 156: shearing punch and die, F 
he Re. 157; transfer plate, Fig. 158. Cut Data—68 strokes per minu 
054 £0005 Production 30,000 per day Note 500 lb. of wire makes about 
380 lb. of balls: the balls for 3-in. shells run 41 to the pound; 
for 4.7-in. shells, 32 to the pound; and for 6-in., 22.90 to 
6" be -4-/2 12C/ pound, 
4 
6” 15 -7-37 37C/ 
<3" c 72 OPERATION 3-A FORMING BALLS ON A PUNCH PRES: 
7 A. 5576 — AND RUMBLING 
et _—_ a i Transformation—Fig. 159. Machine Used—Waterbury- 
06"t 0005 Farrel crank press, Figs. 147 and 148 Number of Operators 
SS mow —— ver Machine—Two Punches and Dies—Fig. 160 Production 
COMPOSITION oF Baus ook Amin . 200,000 per day Note 500 to 600 Ib. of balls are rumbled 
at a turn to remove fins left by dies this operation take 
‘sae Oe ae —<S about 15 min ress runs 80 strokes per minute and takes 
FIG. 152 BALL DIMENSIONS wires at once 
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Commonly, however, the hexagon balls are made on 
the special machines and the spherical ones on the 


















































press. , P 
The mix for the balls is melted in large pots and Ne t ar 
east into Ingots. A furnace and a mold are shown as = ey 3" 3 
in Fig. 144. The mold in the foreground is water cooled ys , 2,, lar _ 
and so made as to be swung over on trunnions, allowing °* «% 50s" --4 <8 » 
the cooled ingot to drop out, ¥ 35” ogee ng eee ra > 88 Y \" 
As shown in Fig. 145, the wire from which the balls <x ppieneeees ‘ang, /oose —_ x 
are made is extruded in a hydraulic press. As _ the 1 — ome” . ) 
wire issues from the die, it is carried down through a ¥ "un, tna iP Sa sow 
trough of water. At the farther end of the trough it 
runs over a large grooved pulley carried in a “floating” 
frame. From this pulley the wire is run back toward 
the press and is automatically wound on a reel. Friction 
drive is used in the reel-turning mechanism, adjusted 
so that the wire will be closely wound, but not pulled 
so hard as to sever it. : 
In making balls on the type of machine shown in FIG.162 
Fig. 146 a reel of wire is placed in the bracket and 
fed into the machine. A cam-operated slide cuts the 
wire off into short slugs, which are carried over and fed 
into a rotating disk. This disk carries the slug between 
two forming punches, which compress and form the 
lead into a ball. As the disk again indexes, the ball ™ 
is carried to the next set of dies, where the flash is ies 
trimmed off. Am extra punch in a slide removes all — 
lead particles that might cling to the dies and cause 
trouble as the disk indexes to the different positions. esenumie & 
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Where the balls are made on a punch press, as shown 
in Figs. 147 and 148, twelve are made at each stroke 


of the press. The 12 reels are carried on a slanting 
frame in such a way that any individual reel may be 
removed and replaced without disturbing the others. 


This is especially necessary, as it is impossible to empty 
the reels all at once on account of varying lengths of 
wire. 

After the balls 
into a tumbling barrel placed close to the machine, as 
Fig. 148, 
in this to remove the flash, the rubbing together accom 


are formed in the press, they drop 


shown at the back in The balls are tumbled 
plishing the desired result. 
After the hot 


the interior is painted and then is ready for assembling 


has been washed in soda water, 


and for receiving the balls. The standard shop directions 


for this operation are as follows: 








FIG. 169 
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Make sure that the diaphragm seats very firmly on the 
shoulder; pour in 0.25 oz. powdered resin to seal joints and 
shake down well to fill all cracks The powdered resin 
becomes plastic when the melted resin is poured in 

Put in one layer of balls (18) and pour in 0.4 oz. of melted 
resin Put in 108 balls and settle by a pressure of 6 tons 
Pour in 2.25 oz. of melted pure white commercial naphthalene 
Put in sufficient number of balls to bring the weight to 12.625 
Ib Drive down with mallet and pour in 4 oz. of melted resin 
After the mass has thoroughly cooled, face off matrix so that 
the depth from end of case shall be 0.35 in. to allow for screw- 
ing in 6f head, which should bear down hard on matrix 
or” SSS OOOO III > er 
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OPERATION 4 


OPERATION 1 WASH CASE IN HOT SODA WATER 
Number of Operators—One Description of Operation 
Operator places case in solution until grease is cut off, then 
rinses in hot water and drains it Apparatus and Equipment 
Used—Tongs, Fig. 161; tank of Wyandotte metal-cleaner solu- 

tion; tank of hot water. Production—350 per day 
OPERATION 2 PAINT INTERIOR 
Transformation—Fig. 162 Number ef Operators—One 
Description of Operation—Operator chucks case and applic 
the paint inside so as not to daub up the threads; machine 
runs 140 r.p.m Apparatus and Equipment Used—Small special 
machine Fig. 1638; pot of asphaltum varnish; long-handled 
brush Production—1000 per day 
OPERATIONS 3-A, 8-B AND 3-C ASSEMBLE TUBE AND 
DIAPHRAGM, FILL CASE, COMPRESS BALLS 
Transformation—Figs. 164 and 164-A Number of Ope 
ators—Two Description of Operation First operator puts in 
diaphragm and tube, making sure the diaphragm seats 
firmly; then he pours in 4 oz. powdered resin; next, he place 
a layer of 18 balls on the diaphragm and pours in 0.4 oz. of 
melted resin; 108 balls are put in and pressed down by second 
operator with 6 tons’ pressure; 24 oz. of meited pure whit 
commercial naphthalene is poured in; suflicient balls are next 
added to bring weight to 12.625 Ib.; these balls are driven 
down with mallet, and 4 oz. of melted resin is poured in 
Apparatus and Equipment Used—Watson-Stillman hydraulic 
press, Fig. 165; seale, Fig. 166; melting pot for resin and 
naphthalene, Fig. 167; mallet Production—340 per 8-hr. day 
OPERATION 4. CUT OUT SURPLUS RESIN 
Transformation—Fig 168 Machin Used—Small Iath 
Fig. 169 Number of Operators per Machine—Onse Work 
Holding Devices—Special chuck, Fig 170 Tool-Holding 
Devices—Shank for cutter, Fig. 171. Cutting Tools tesin 
cutter, Fig. 172. Cut Data—250 r.p.m. Gages—Depth, Fig. 1738 
Production 1000 per 8 hr 
Shrapnel, Part Place of 
Date (Year) 
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OPERATION 5. MOISTEN THREADS OF HEAD WITH - . Details of » wrench ; ‘+h are given 

COSMOLINE, ASSEMBLE HEAD TO CASE AND done. Details of both the wrench and punch are give! 
INSERT INNER TUBE in Figs. 177 and 178. 

ti anhar tes 6 ae cee The pinning of the head to the case is done by one 


Description of Operation—Operator brushes a little cosmoline 


oO ads f »g aces ase benc sk § mi = 4 . . , 2 . snes 
= ee or - wy A te: he ee bn mig = —— a operator who first drills the two holes in a small drilling 


ind hammers it in place with hammer and special punch, Fig arhina sing a enecis ino fix > oc ea , : 
‘76 Apparatus and Equipment Used_-Holding block; wrench, ™achine, using a spe ial holding fixture as hown in 
Fig. 177; punch, Fig. 178; hammer. Production—515 per day. Fig, 180, the details being given in Fig. 181. After 
OPERATION 6. PIN HEAD TO CASE ilies ten biden Ba: Melee a eine whieh aan 
Transformation—Fig. 179. Machine Used—Small drilling ©"! ey = se Be - om eee Ps, Was SM 
machine, Fig. 180. Number of Operators per Machine—One. bought in quantities for the purpose 
Tool-Holding Devices—Drill chuck Cutting Tools—No. 31 lg , »~e nu - lor th = P _ - 
twist drill Special Fixtures—Fixture to hold case, Fig. 187 No accurate spacing of the pin-holes Is necessary, the 
Production—600 per 8 hi Note Pins are supplied of correct eane . : . 
size and are driven in by hand operator drilling them approximately opposite each other. 
OPERATION 7 TURN BOURRELET (WHEN CASES ARE Tha . , : , malat 3 sae ta : roti >, 
TINISHED BY OUTSIDE CONTRACT) lhe turning of the bourrelet indicated in operation 7, 
Transformation—Fig. 182 Machine Used—Le Blond 17-in. is only done where the cases are finished by outside 


lathe Number of Operators per Machine One W ork-Hold- P : 
ing Devices—Special chuck, Fig. 184; steadyrest. Cutting contractors, as when they are machined at the arsenal the 


Tools—Left-hand lathe tool Cut Data—50 ft. surface speed ie . ae . es : . 
Special Fixtures—Split bushing; form and form follower, Fig bourrelet is finished along with the point. 





183. Gages—Maximum diameter, ring, Fig 13; minimum The or : -_ , va tarnr , «a y je _ $ . 
diameter, ring, Fig. 44; diameter, nose thread, plug, Fig. 45 Phe grooving for the waterproot cover 1: done wad a 
Production—180 per 8 hr lathe, the shell being held in a special screw chuck, Fig. | 


In all cases where two parts are screwed together it 187, in conjunction with a revolving tail center, Fig. 189. 
is the practice to put on enough cosmoline to coat the the cutting tool used being shown in Fig. 188. 


threads. This is simply slushed on with a small brush. Painting of the outside is done by chucking the shell 
With the threads moistened with cosmoline, the head is in a lathe and applying the paint in broad bands with 
screwed into the case, using the special wrench and a brush, the operator after a little practice judging the f 
holding block shown in Fig. 175 width of the bands with his eye. On large shells they 


Following this the same operator forces in the inner are held in a vertical position on a rotating fixture, the 
tube with a punch and hammer, as shown in Fig. 176, operator using pointers on an upright piece to indicate 





the two transformations A and B, Fig. 174, showing what the width of the bands until accustomed to his work. 
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The paints used are for two purposes: (a) To Body (Black)—1 Gal.: 

. . ; -p i Mr 96 tke ee phe ON eS Wands e eae wot 1 lb 
protect metal from corrosion, and (b) to identify Linseed oil, raw. gal 
: x , : : . : . Passer rs 
different kinds of projectiles and contents. Red indicates japan‘ drier - 
a bursting charge, or high explosive; gray, forged-stee] ©oPa! varnish ........ gal 

case ; vellow, explosive of low power ; olive green, east iron . Cast Iron (Light Olive Green) 1 Gal 
‘ | ; I . ; sushi il is hack French yellow ocher, in oil 7% Ib 
and so on. nh some cases slushing Ol! 18 put on vat Lemon chrome ye llow. in oil 15 oz 
: . , ° thara i ~ . a diataly Chrome green, in oil 6 Oz 
of the band; but where it is not to be immediately [aivppiack. in oil = 
aese > r} » eartri > ease o ai ia > Linseed oil, raw ~ gal 
assembled with the cartridge case, red paint is used. ‘oume soe fy gal 
he various colors and the method mixing are here Japan drier . gal 
. - . ‘ : Copal varnish gal 
given, the exact proportions being given in each case. 
Powder (Vermilion)—1 Gal 
‘ Deepfast vermilion, in oil 2 Ib. 
ey Red lead, dry 7 Ib 
e Whiting, dry 1% Ib 
S/B ii Linseed oil, raw % gal 
Pa Raraahica? 2 JY Japan drier gal 
" A td Priming Coat (Red)—1 Ga 
i Red lead, dry 10 Ib 
| Whiting, dry .... 4 Ib 
j Linseed oil, raw % gal 
| Japan drier gal, 
Explosive D (Deep Yellow)—1 Gal 
i French yellow ocher, in oil 7‘ Ib 
English Venetian red, in oil! 3 02 
Lemon chrome yellow th lb 
i Linseed oil, raw % gal 
. — Texene - gal 
FIG.179 Japan drier gal 
Copal varnish gal 
+ ao 
f? is, Cast Steel (Warm Gray) 1 Gal 
‘Front White lead, in oil S lb 
PALL oh Block Whiting, dry 1% Ib 
, pe French yellow ocher, in oil % Ib 
a Y Lampblack, in oil lL, OZ 
7, > a | Lemon chrome yellow, in oil l oz 
gz + — Linseed oil, raw gal 
: Texene er gal 
Japan drier gal 
Base f y—S¥ Copal varnish ral 
= = Forged Steel (Blue Gray) 1 Gal 
05. = *075= 4c White lead, in oil 7 lb 
OBIS = OE , Whiting, dry » Ib 
é 95 ” > For 037510" StH Filisterhead Stee — Lampblack, in oil OZ 
is aoe . Linseed oil, raw & gal 
MACHINE STEEL Texene ; gal 
FIG. 18! Japan drier gal 
OPERATION 6 Copal varnish gal 
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powder chara Is loaded in the machine shown 


in Fig. 149. The shells are placed in rotating holders, 
and a funnel Is swung over them. The powder charge 
is then poured into the funnel and runs down through 
the center tube into the powder chamber. <A_ second 
operator then takes the shell and pokes a small wad of 


oun cotton down mito th center tube to hold the powde r 


In plac eC 


Following the loading. the shells go to a gang of three 
men, who put on the fuse The first brushes cosmoline 
on the threads and partly screws in the fuse. The 
next man sets the shell in a bench chuck, Fig. 195, 
screws down the fuse and locks it in place with punch and 
hammer. The third man places the fuse setter over the 
fuse and sets it to the safet point 

From this gang the shell goes to the crimping machine, 


nts the cover slips a 


T 
ie 
waterproof cover in 


the 


operator pa vroove, 


brass the holder, 


pla es the shell 


in the fixture and starts machine. The disk rollet 
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revolves around the head and securely crimps the cover 
In place Following this the edges of the covel and th 
junction W th the shell are painted by hand with asphal 
tum varnish in order that the joint may be water-tight. 
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OPERATION 6 
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OPERATION 8. GROOVE FOR WATERPROOF COVER 


Transformation—Fig. 185. Machine Used—Le Blond 17-in. 
lathe, Fig. 186 Number of Operators per Machine—One. 
Work-Holding Devices—Special screw chuck, Fig. 187 Cut- 
ting Tools—Special lathe tool, Fig. 188. Cut Data—50 ft. sur- 
face speed. Special Fixtures—Revolving center, Fig. 189. 
Gages—Position, scratch gage, Fig. 190; position gage, Fig 
191 Production—600 per 8 hi 

OPERATION 9. PAINT OUTSIDE 

Transformation Fig. 192 Number of Operators — One. 

Description of Operation—Operator chucks butt end of case 


in small lathe and applies paint with wide brushes. Apparatus 


and Equipment Used—Pot of black paint, pot of yellow paint, 
two brushes Production—s800 per day Note—Machine runs 
250 r.p.m 
OPERATION 10 LOAD POWDER CHARGE 

Transformation—Fig. 193 Number of Operators—Three 
(two loaders and a trucker) Description of Operation—Cases 
are placed in the revolving fixtures shown, and 1180 gr. 
shrapnel powder is poured in through the funnels; next, a 
wad of gun cotton is pushed down through the tube to retain 
the powder and assist ignition; powder is measured by means 
of the little dipper shown on the bench; the cases rotate about 
200 r.p.m. as the powder runs in through a ,-in. opening in 
the funnels. Apparatus and Equipment Used—Loading fix- 
tures, Fig. 149; measuring dipper; trucks Production—2200 
per day per gang 


FUSE THREADS 
Production— 
12 and 13 in 


COSMOLINE ON 


One (three in gang) 
men do operations 11, 


BRUSH 
Operators 


Note Three 


OPERATION 11 
Number of 
1200 pet 


succession 


' 
aay 














OPERATION 12 SCREW IN FUSE AND LOCK 
Transformation—Fig. 194 Number of Operators—One (in 
gang of three). Apparatus and Equipment Used sench 
chuck, wrench, punch and hammer, as shown in Fig. 195. Pro- 
duction 1200 per day 
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OPERATION 13. SET FUSE TO SAFETY POINT the groove with a brush, presses on waterproof cover and 
Number of Operators—One (in gang of three). Description Places in machine, as shown; he then sets lever so that roller 
of Operation—Operator places projectile in chuck, places fuse will press metal of cover into groove and starts machine 
setter over the fuse nose, as shown in Fig. 196, and sets fuse afterward he coats junction of cover and head with asphaltum 
to safety point. Production—1200 per day. paint to make water-tight; another slightly different form of 
. “ machine is shown in Fig. 198; these machines run about 50 
OPERATION 14. CRIMP ON WATERPROOF COVER r.p.m. Production—700 per day 
Transformation—Fig. 196. Machine Used—Lathe, Fig. 197 
Method of Operation—Operator spreads asphaltum paint in OpERATIONS THat Have BEEN Om Itrrep 
Black Yellow Black : 
SE ar: 2 In the foregoing article a number of operations of 


considerable importance have not been described in detail 
for the reason that they are the same as those on the 
3-In. common steel shell, which will be described in a 
subsequent article. For instance the making of the 
copper band will later be given in detail from the time 
it is cut from copper tubing through all the steps, such 
as pickling, planishing, heating, pressing into place and 





” 





3------ finishing. 
FiG.192 mM . ; : 
Loadin he nig racer will also be described and will | 
Pomde? —_Putingin small Plug OPERATION 9 The night tracer wi DO oapsacany teks alate : 
Chamber of GnCotn’ found of considerable interest. These tracers are made 


from brass rod, in automatic machines, so that the 


N ——— | 
¢ aNd 
Y 


machining is not as interesting as the process of loading, 
which must be so arranged that the trail of fire does not 


Cl 









show until the shell is some distance from the muzzle of 







the gun. Otherwise the position of the piece would be 
revealed to the enemy and afford a well-located target. 
The explosion of the propelling charge first ignites a 
slow-burning powder, which in turn sets off an ignition 


mixture followed by the blazing of the illuminant. 
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Changes in the Rivett Shop 
EDITORIAL CORRESPONDENCE 


Those who knew the shop of the Rivett Lathe and Man- 
ufacturing Co., Brighton, Mass., before the new building 
and the rearrangement of the machinery will find many 
changes. The growth of the business and the fact that 
“Kd” Rivett. as he is affe tionately called by his friends, 
gave up the financial end of the business made a_ reor- 
ganization necessary. And while such a change offers 
excellent opportunity for making mistakes, the present 





THE ANTI-SPIT CORNER 


business organization has things moving very satisfactor- 
ily in every way. 

The old building is now largely used for storage, for 
cutting off bar stock and for some of the lighter parts 
of the business. Machines have been grouped according 
to their kind and with reference to the routing of the 


work through the shop, so far as possible. The varied 
kinds of work and the sizes and quantity preclude ar- 
ranging the machines in accordance with the sequence 


of the operations to be performed. An old pair of stairs 
is used as a chute for materials, so as to handle them 
direct to the storage racks without loss of time and labor; 
passageways are defined by painted lines on the floor; no 
material is allowed to pass beyond these bounds, and 
everything is done to keep the shop neat and tidy. 

An anti-spit corner on the stairways and in the hall 
is novel, but effective; it is shown in the small illus- 
tration. A man must have more than an ordinary 
amount of nerve to spit into a corner that is so glaringly 
white and that shows the disfigurement so clearly. This 
corner simply requires a little white paint and is ever 
so much better than signs of warning or the cuspidors 
that invite trials of marksmanship as one goes by. 

Staff organization has become a part of the plant, each 
man having his duty clearly outlined so as to avoid over- 
lapping, and work is scheduled in accordance with known 
rates of production from this plant. The Rivett house, 
which was famous for its hospitality, is now the office 
of the institution, the works manager desecrating the din- 
ing room by using it as his office. 
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Illustrations fail to convey the real work of such a re- 
organization. This can only be realized by a knowledge of 
the original conditions and a careful study of the changes 
made. But the points outlined will show that such a task 
is not to be entered into lightly, and it is only necessary 
to know that a new business management has made good 
in such a case to be assured that its members must have 
had a wide experience in manufacturing lines. 


American Institute of Weights 
and Measures 


On page 1100 of Vol. 45 the formation of a society to 
carry on an educational campaign with respect to the 
importance of our weights and measures and to promote 
legislation for the conservation of our basic English units 
was briefly noticed and its constitution printed in full. 

The work of organization has now been completed and 
a full staff of officers elected at a meeting held on Feb. 
19. ‘Phe president is W. R. Ingalls, editor in chief of 
the Engineering and Mining Journal and president of 
the Mining and Metallurgical Society of America; vice- 
presidents, Henry D. Sharpe, treasurer of the Brown 
& Sharpe Manufacturing Co., and D. H. Kelly, secretary 
of the Toledo Seale Co.: treasurer, W. M. McFarland, of 
the Babcock and Wilcox Co.: commissioner and secre- 
tary, F. A. Halsey, editor emeritus of the American Ma- 
chinist. 

In addition to the president, vice-president and treas- 
urer the following well-known men compose the council 
of the institute: John F. Farrell, superintendent weights 
and measures, State of New York; Fred A. Geier, presi- 
dent Cincinnati Milling Machine Co.; E. M. Herr, presi- 
dent Westinghouse Electric and Manufacturing Co.; 
Alexander C. Humphreys, president Stevens Institute of 
Technology, past president American Society of Mechan- 
ical Engineers; Henry M. Leland, president Cadillac 
Motor Car Co., past president Society of Automobile En- 
gineers; William Lodge, president Lodge & Shipley Ma- 
chine Tool Co.; Stevenson Taylor, president American 
Bureau of Shipping, past president Institute of Naval 
Architects and Marine Engineers; Charles N. Thorn, 
president Inter-Continental Machinery Corporation; 
Henry R. Towne, president Yale & Towne Manufacturing 
Co., past president American Society of Mechanical En- 
gineers; W. H. Van Dervoort, president Root and Van 
Dervoort Engineering Co., president National Metal 
Trades Association; Worcester R. Warner, vice-president 
Warner & Swasey Co., past president American Society 
of Mechanical Engineers. 
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Graduations on Feed Dials 
By Ross Lewis 


Is there any practical reason why the graduations on 
some of the modern high-duty machine tools are made to 
read by 0.002 in. rather than 0.001 in., as is the usual 
practice? The writer has seen several costly errors caused 
by this difference. 

Speaking from the machinists’ standpoint, I would say 
that one division on any feed-screw dial should repre- 
sent 0.001 in. on any and all machine tools. 

[To what extent is this method of graduating to 0.002 
in. practiced ?—Editor. | 
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Bending Typewriter Parts 


By FRANK A. STANLEY 





SYNOPSIS 


parts of a typewriter a considerable number of 


In the manufacture of the various 
bending operations are necessary. A number of 
the interesting dies and punches used at the plant 
of the Noiseless Typewriter ('o. are described and 
illustrated. 





The accompanying illustrations represent some hand) 


punches and dies used at the plant of the Noiseless Type- 


writer Co.. Middletown, Conn., in the 


certain parts of their machines. 


Fig. 1 shows the press tools for forming up the ribbon- 
Fig. 


reverse detent spring, illustrated in detail in Fig. 5. 

















FIG. 1. BENDING TOOLS FOR A SPRING 
3 gives a plan view and elevation of the press tools for 
this work. 

The material is tool steel 0.020 in. thick, and the strip 
stock is 314 in. wide. Before bending the spring the blank 
is punched practically the full width of the stock, the 
blanks being formed crosswise of the strip. The character 
of the blank as it appears before bending is well illus- 
trated in Fig. 1, where a blank and two springs are seen 
in the foreground, and on the face of the die a blank read\ 
for bending. It will be seen from this illustration that 
the work is nested between angular guide plates on 
opposite sides of the die proper. The die itself consists 
of two movable jaws, which are carried in a longitudinal 
guide in the die block and slide toward the center when 
acted upon by the descent of the punch. These jaws are 
clearly shown in Fig. 3. It will be seen upon inspection 
of this illustration that the rear ends of the jaws are 


manufacture of 
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Sim- 


t) deg., as indicated at AA. 
ilar sloping surfaces are provided upon the inner faces ol 
the blocks BB; 


rier ovel head. 


finished at an angle of 


the blocks are attached to the pune h car 
When the punch comes down, the mem 
AA and force the latte: 
inward, causing the blank to hug the punch closely. As a 
result, when the latter forces the blank down through, the 
work is pressed tightly 
parts in contact with it and the V-shaped spring with the 


bers BB come in contact with dies 


against the sloping sides of the 


flaring opening at the top is formed at one stroke. It 
should be noticed that the open end of the spring is fin 
ished at 90 deg. 
angular lower face of that portion of the punch indicated 
at C. 

The partial section in the elevation in Fig. 


included angle, this being secured by the 


3 shows a 
heavy compression spring at 2. This causes the punch, 
after it has reached the bottom of the die, to dwell in that 
position during the remaining portion of the downward 


stroke, while the operating blocks BB are carrying the 

















FIG. 2 PRESS TOOL FOR RIBBON CORES 


the form the snugly 


against the faces of the punch. 


jaws AA toward center to spring 
On the upstroke of the press the die jaws are drawn 
by the The 


flat spring is pulled up out of the die with the punch. 


open springs shown at each side. formed 
From this member it is removed by drawing it off toward 
the front with the hand. 

The ribbon core for this typewriter is 
long and approximately 1% in. in width. The material 
is 0.02 in. thick and of the same width as the finished 


The part before and after bending is shown in Fig. 


about 284 In. 


core. 
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t. When complete, it is formed into a 
in. in diameter. At one side there is a 
the full width of the ring. Just 
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circular ring 0.76 
rectangular recess 


below the recess 








Li -% 


} 





BOTTOM VIEW 
OF PUNCH 





FIG. 3. FORMING DIE FUR SPRING 


there is an arrow-shaped projection, produced by punch- 


ing a V-shaped slot through the metal, 


leaving a tongue. 


When this is bent out from the periphery of the ring, it 


forms a hook upon which the end of the 
ribbon is secured for winding upon the 
spools, The press tools for piercing, 
forming and cutting off this core are 
shown in Fig. 2. With the tools in this 
position the stock feeds in from the 
left-hand side, although when set up 
in the press this open side for the 
stock guide would come at the right. 
The strip of material is first fed for- 
ward until a shearing punch at the 
middle cuts off the end squarely, after 
which the stock is advanced to the stop 
at the extreme right. Thereafter a 
core is bent and cut off at each stroke 
of the press. The parts as they 
come from the dies appear as illus- 
trated in the foreground of Fig. 2. The 
notching punch, which cuts the open- 
ing to produce the tongue, is the first 
in a series of punches and will be seen 
at the left side in the punch block, 
The next operating punch is the one in 
the center, which acts as a shear to sever 
the work. The rounded punch at 
the right, with the rectangular 
groove across its face, forms the 
work with a semicircular bottom 
and forms up the rectangular depres- 
sion across its face. ‘The material 
is guided under the stripper plate and 
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between pairs of small pins, which control its lateral posi- 
tion accurately. This arrangement of tools means that 





after the process is once under way a core is being formed 
up at the right and cut at the same stroke, while the V 
piercing punch at the left is cutting out the outline for 
2 tongue for the next core. On the next stroke of the 
press, the work is advanced again to the stop, this second 
piece is formed up and cut off while the third tongue is 
cut out in the stock. When the blanks leave the press, 





they are ina U form. They are bent to a complete circle 
7 109" - 
60° : ) 
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FIG. 4. DETAIL OF RIBBON CORE 


by another set of tools not illustrated here. The ends of 
the core overlap in the finished ring about ¥@ in. and are 
joined under an electric welder while held on special 
fixtures. 

Fig. 6 shows at the left-hand side a large carrying box 
filled with these cores ready for bending to the final circle 
and welding in the machine illustrated at the right in the 
same view. The fixtures on which the rings are held for 














FIG. 6. FIXTURES ON ELECTRIC WELDER 
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the welding operation are seen resting against the right- 
hand side of the tray under the table of the welder. The 
table itself in this view is illustrated as set up with a 
special fixture for holding a certain group of levers while 
small clips are welded to them. 

The welding machine is used for a number of similar 
operations and is very convenient for such purposes. A 








Harden and Temper 


< 2 
*., 
Qoo 90° 
} 
FIG. 5. DETAIL OF SMALL SPRING 


considerable number of holding fixtures of one kind or 
another have been made to carry the different parts that 
are joined in this manner. In fact, the same attention 
has been paid to equipping the welding machine with 
special tools as in the case of the general run of machine 
tools throughout the factory. 
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Design of Cams for Form 
Turning Shells 
By G. M. STRoMBECK 


The turning and boring of the nose on the various 





sizes of shells presents an interesting problem in simple 
cam design. To illustrate: Consider the 8-in. howitzer— 
modified Mark V—shell. 


cross-slide is controlled by 


To secure positive action the 
two rollers A and B, Fig. 1, 
each rolling against opposite edges of the same cam. 
Slight variations in diameter of the rollers and thickness 
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FIGS. 1 TO 3. DETAILS OF DESIGN OF CAMS 
of the cam, due either to wear or workmanship, are 


taken up by the eccentric pin C of the roller A. Every 
adjustment of this eccentric changes the location of the 
perpendicular to the shell axis DE through the center of 


the roller A and will shift the theoretically correct loca- 
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tion of the cam outline for this roller by a small amount. 
This will make the roller either loose or tight at certain 
parts of the travel, and care must be taken to keep such 
variations at a minimum. 
By referring to Fig. 2, 
the cam 


showing an enlarged detail of 
that 
smallest when the eccentric is in its mid-position. 


and rollers, it may be seen this error is 
Using 
the part of the eccentric between F and G and assuming 
the perpendicular halfway between its extremes, shown 
by the dotted lines /7 and 7 in Fig. 2, a 
obtained that the will at first 
loose at the cam point; but as the parts wear, it 


become tighter until the mid-position is reached, after 


condition 1s 
be slightly 
will 


such roller 


which it will again become loose. With an eccentric 
radius of 3; in. the looseness at the beginning will be 
0.0035 in. This will provide 1% in. for wear on the 


The axial difference between the centers 
of the two rollers is then 0.181 in. 

It is evident that the diameters of the 
also the radius of the cutting edge of the tool affect 
The first cam for the turning of the 
shell was developed by laving out the shell curve and 
adding to its the radius of the cutting tool. 
Taking any point A, Fig. 1, in this locus of the center, 
for the tool radius, and measuring back a fixed distance 


cam and rollers. 


rollers and 


the cam outline. 


radius 


vives the relative position of the center of the roller B. 
Knowing the the 
fixed their linear relation, the center of the roller A is 
determined. By taking a sufficient number of points 
Then 
with the radius of the roller, a number of ares are drawn. 
The tangent to these determined the cam. 

A more thorough study of the problem revealed a much 
simpler way of determining the cam outline, which is as 
follows: The outside radius of the shell nose is 15.9 in.; 
the radius of the finishing tool is 1.5 in., making the 
radius of its center 17.4 in. Since the 
rollers are fixed rigidly in the same piece that carries 
the tool block, it is evident that the radius of the locus 
of these centers is the same—namelv, 17.4 in. Now by 
inspection of Fig. 1 it is seen that the radius of the cam 
for the roller A is 17.4 in. plus the radius of the roller 
(2 in.), or 19.4 in.; and the radius of the cam for the 
roller B is 17.4 in. minus 2 in. 15.4 in. 
for these cam curves are of course the same as for the 


distance between rollers and having 


the locus of the centers of the rollers is determined. 


the centers of 


or The centers 


centers of the loci of the roller centers. The cam outline 
is therefore fully determined. 

The large radius of the finishing tool makes it possible 
to use a coarse feed and still obtain a smooth surface on 
the shell. The greatest unevenness of the surface is at the 
extreme point of the nose, Fig. 3. Here a 3 in. diameter 
cutter with #,-in. feed would produce a roughness of NO, 
which is 

0.0625 — 
= (0.075: 
cos SA deq. 
0.0755 l 


‘ _ = sin 1 deq. 27 inin 
ys 1.5 ; 


1.5 & (1 0.00048 in. 

To this should be added an absolutely negligible amount 

due to the curvature of the nose, the total being less than 
one-half of one thousandth of an inch. 

In machining the inside, the curvature of the shell 

reduces the error, making it still less. As the tool passes 

from the tip of the nose toward the body of the shell, it 


cos | deq. 27% min.) = 
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continually presents a fresh cutting edge, since the point 
of tangency moves through an are of 34 deg. By making 
the tool a circular disk the entire circumference can be 
used a little at a time, thus making a very durable tool. 

For the roughing cut it is not desirable to have so large 
a radius on the cutting edge of the tool, and another cam 
outline will be required. 

The cam for the boring is obtained in exactly the same 


manner as that for the turning. 


Simplifying a Button-Setting Job 
By Hueco F. Puser 


In the construction of a special machine of very 
intricate design several steel rings were to be made as 
shown in Fig. 1. All these parts had to be interchange- 
able, with the three 0.750-in. holes 120 deg. apart on a 
?-in. radius and equidistant from the large central hole. 
To the casual observer the job seems to be a simple one, 
but it did not appear so to us; more so, when it was 
found that the greatest cumulative error was not to 
exceed 0.0002 in. 

The rings illustrated in Fig. 1 came into the shop 
The first 


operation was lathework, which included turning the out 


in the form of rough carbon-steel forgings. 


side diameter. facing both sides and finish boring the 
t-in. hole. Everything seemed to progress favorably until 
we were confronted with the problem of properly locating 
the %4-in. holes in the rim of the rings, so as to be 
within the specified limit. The possibility of setting up 
the rings on the rotary table and boring the holes in the 
vertical miller was considered, but was discarded as Im- 
practicable in so close work. A method of buttoning up 
the job was finally agreed upon, which in my estimation 
has some interesting features whereby a job of this kind 
where the locating of buttons is difficult on account of 
the large center hole—can be much simplified. 

A piece of machine steel °4x1™% in. and of suitable 
length was machined as shown at A. Fig. 1, with the 
diameter over the ends just sufficiently larger than the 
t-in. bore in the rings to allow the piece to enter the 
hore with a few light taps from a hammer, but not 
large enough to spread the ring itself. As the bearing 
of the center piece A in contact with the bore of the 
ring is twice the are of either end, it will be seen that 
n this case we have a little more than 3 in. of contact 
between the ring, Fig, l, and the center pier e A, therefore 
obviating all possibility of shifting, even if held in place 
very lightly. 

At B, Fig. 2, is shown a ring with the center piece 
in position. The next operation was to lay out with a 
pair of dividers the center of the ring on the crosspiece 
and also the approximate locations of the three holes 
on the side of the ring, then center-punch mark, drill 
and tap with a 1/8 1) thread tap for the button 
screws. It might be said in explanation that the center 
locations of holes in all the rings were laid out before 
the button-screw hole in the center piece itself was drilled 
and tapped. 

The setting up of buttons was carried out as follows: 
The faceplate was screwed on the spindle of an engine 
lathe and a light facing cut taken over it, in order to 
have it run perfectly true. Then a ring was clamped to 
the faceplate; and while held so that the clamps would 
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grip the ring as near its perimeter as practicable, the 
large center hole was made to run dead true to an in- 
dicator held in the tool post of the lathe. The center 
piece A was put in place and a light facing cut taken 
near the center to provide a true bearing for the button, 
and was made, with an indicator, to run dead true. <A 
button was then secured over each of the three locations 
on the side of the ring. With the aid of micrometers 
end the indicator, these three buttons were rapped into 
place till the measurements (, D, EF, Fig. 2, coincided, 
and the micrometer readings over the central button and 
each of the three buttons on the ring showed 3 in. plus 
twice half the diameters of the buttons. The set-up of 
the buttons was further tested by revolving the lathe 
spindle by hand; and as each button in turn passed the 
indicator finger, the reading on the dial had to be 
the same for all the buttons. 

This method of setting up buttons in the lathe in 
all work where holes are to be in a circle has much to 
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FIGS. 1 AND 2 INTERCHANGEABLE STEEL RING AND A 


METHOD OF SPACING HOLES 


commend itself. There is always a double check against 
an error, because in case the feel over the center button 
and the buttons in the circle might vary so slightly as 
to be almost impossible to distinguish with a micrometer 
as to variation, a very sensitive indicator will show the 
error plainly. 

After all three buttons were correctly located, the 
ring was removed from the lathe faceplate; and with 
the center piece and button still in place, it was clamped 
on the table of a vertical miller. The three buttons— 
one by one—were then indicated to run true with the 
miller spindle, the buttons removed and the holes 
drilled, bored and reamed to finish size. With the center 
button undisturbed and 0.750-in. plugs inserted in the 
reamed holes, it was possible to check the center distances 
of holes in relation to each other. It was found that 
the greatest cumulative error, after a careful handling 
of all operations, did not exceed 0.0001 in. Every ring 
was now treated in identically the same manner, and a 
first-class job in all respects was the result. It would 
he well to remember that, although the center button is 
not disturbed, it should be tested with the indicator 
as often as a new ring is set up in the lathe, in order 
to be on the safe side. 

Although the description of this method of setting 
the buttons is somewhat long, in very accurate work 
the actual time taken is much shorter than if the buttons 
were set on an angle plate or at the bench; and it is 
of course understood that the foregoing applies to jobs 
where buttons are to be located in circles and from 
some common center. On the job in question, however, 
no trouble was encountered due to the button being out of 
center after it was placed in a new ring. 
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Shell Grab for Large Shells 


In a the 
wrticle on the production of &8-in. shells, some of the 


PEST 


recent issue of American Machinist, in an 


modes of lifting the shells were given. In the accom- 
panying drawing 


any of those previously suggested. It is 


is a shell grab that we found to surpass 


made in such 


A” 


st 
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SHELL GRAB FOR LIFTING LARGE SHELLS 


a shape that it can be slipped over the shell while the 
latter is gripped in the chuck and supported with the 
tailstock center. 
which is consequently clamped tightly against the shell, 


The full weight comes on the tongue, 


thereby obviating any danger of the shell falling out. 
Both parts are steel castings with a cold-rolled stee! 
We for 


one for finished shells. 


pin. use two sizes—one rough forgings and 


This idea was first suggested by one of our millwrights, 
who went to the pattern shop and sawed out a shape 
on the bandsaw. 


well, so we had a 
The first ones were only 


We had one forged up, and it worked 
pattern made and obtained 
*%% in. thick at the points; 
some time they began to stretch out under the strain, 


castings. 


after 


and some broke off. We have now increased the points 
to 34 in. and we find this works perfectly. 
Sherbrooke, Que. Gnorae M. Dick. 


How To Graduate a Taper 
Attachment Correctly 


In Fig. 1 is given a right-angle triangle intended to 
show the correct way to specify a given taper per foot. 
In Fig. 2 is a similar right-angle triangle, but at the 
same time the taper per foot is incorrectly shown. | 
have very seldom seen on any lathe a taper attachment 
that will cut a given taper correctly when the gradua- 
tions on the attachment are relied upon. For that reason 
I have shown the conditions in Figs. 1 and 2 so that they 
may be compared. 


It will be seen by looking at Fic. 2 that the spacing is 


eraduated on a circle. This is the condition found on all 
taper attachments; therefore, instead of graduating as in 
the 


there is an 


Fig. 1, it is graduated in even on 
that 


taper per foot. 


spacing 


it will be 


circum 


ference of a cirele, and seen 


error of 0.017 in. in a 2-in,. To graduate 
in taper per foot, correctly on the eireumference of a 
circle, each angle should be figured separately, as in Fig. 
1. For example, to graduate in 14-in. up to 2-in. taper 
per foot, find the angle ly dividing the side adjacent (12 
in.) by the amount of taper, 14 in., Y% in., 34 in. 1 in., 
114 in., 1% in., ete., marking each angle on the drawing. 
Side Opposite _. 2 

Side Adjacent I2 


5Q/ 


Tangent = 0.166666 = 9°28 


Tangent =~ 


Side Opposite Fs 
Hypotenuse= = ter a > 
SPorense™Sine Angle A 16447 
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ay Ca 
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, > 150 , Pi . . 
Hypotenuse -- CORRECT Lt YS 
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FIGS. 1 AND CORRECT AND INCORRECT METHODS 
OF GRADUATING 
so that the graduations can be made correctly. In this 


way a great saving of time in the shop will be saved, and 
one 


be set on taper attachments at 
Wintntiam P. 


the exact 
setting. 


taper can 
WINTERS, 
Cincinnati, Ohio. 
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Eccentric Gravity Clamp for Drill Jig 
the 


con- 


1 am at emploved ina where 


and weighted lever seems to be 


present plant 


used to a 


eccentric 


siderable extent on small drill jigs. Few days pass that 


I do not 


happen on some new and different application 
of the same principle. Whether it was a_ pet idea of 


some production man, tool designer or tool maker is a 
I do not know how it originated. 


question. At any rate 
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it seems to fill the bill as well as some other more com- 
‘licated and more expensive designs I have seen. 


The drill jig for grinding bit holes in the head of 






poppet valves is shown herewith. It is a fair example 
“a 
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THE DRILL JIG FOR VALVE HEADS 
of the adaptability of the principle, which finds a wide 
application on sensitive drilling operations. 

A weighted lever W is attached to the shaft S, which 
Is a sliding fit in the hody of the jig. The valve Is 
inserted from the front, the shaft S being slid out until 
the stop pin A strikes the jig. The valve stem is located 
in a V-block V, the drill thrust being taken by the two 
pins P. 


The shaft S is flatted on the inner end, and when the 
weight is lowered to a horizontal position with the shaft, 
until stop pin B is against the jig. The 


V-block and held securely, 


if is shoved 


valve stem is forced into the 
for drilling. 

e drilled 
rate of 150 valves per hour on a 
machine. From this the 
rapidly it can be 


McCray. 


n. holes at n. deep in each valve, 
at the 


single-spindle sensitive drilling 


Two eal 


and this is done 


reader may gain some idea of how 
operated. H. E. 
Waterloo, Towa. 


e 


Truing Miller, Dividing Head and 
Tail Centers 


Any toolmaker knows what a problem it is to true up 
dividing-head and tailstock centers and get them dead in 
line. The method I employ is to true them on their own 
dividing-head center I trued by fastening 
the electric miller vise, after set- 
ting the wheel to the proper angle. | fed the wheel in 
with one hand, turning the dividing-head crank with the 
other; this accomplished the desired results. 


bearings. The 


center grinder in the 


For truing the tail center I made a high-speed steel 
cutter of 14x34-in. stock 21% in. long, ground to the 
proper angle, with the cutting edge on the center line with 
the tailstock. I then fastened it in the dividing-head 
chuck and brought the tailstock up close to the cutter; 
after tightening the gib the desired amount, I took a 
scraping cut around the center by turning the dividing- 





as shown in the accompanying sketch. 
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head crank. When the chuck was removed and the 

centers brought together I found them to be dead in line 

both sideways and up and down. J. A. Raven. 
Janesville, Wis. 


| We center, 


usually 


thought the 
hard. 


centers, 
Editor. | 


especially the tail 
were 


Thread Cutting in the Lathe 


When cutting threads in a lathe, with the compound 
rest set over to 30 deg. the best way to proceed is as fol- 
lows: Run the tool up close to the work by means of the 
crossfeed, stopping the ball-handle in a position to which 
it can easily be returned, say horizontally, with the ball 
at the right. Set the stop for the crossfeed and, for the 
first cut, feed the compound rest to the work. At the end 
of the cut tighten the setscrew for the stop and remove 
the tool by the crossfeed. While the lathe is 
runring back, move the compound rest in several thou- 
sandths ; and for the next cut, when the tool is clear of the 
work, return the crossfeed to its original position. 

This corresponds, in effect, to moving the compound 
rest in and out at the beginning and end of the cut; but it 
necessity of remembering, and adding, a cer- 
tain each cut to obtain the setting for the 
succeeding cut, or of setting the first 
of these two methods is very confusing, and with the latter 
a uniform depth of cut is difficult to maintain even after 
ALBERT J. SEIBT. 


means of 


obviates the 
amount of 
tool by guess. The 


much practice. 
Fort Wayne, Ind. 


Filing and Lapping Heads 


When a shop is running right up to its limit, it is 


often necessary for a workman to wait for a chance to 
get a lathe; and often it is only to do a little filing or 


lapping on some other job that does not require a lathe. 
As a remedy for this condition a filing and lapping 
head is just the thing. Take any old head, a polishing 





AND 


LAPPING 


HEAD FOR FILING 
head or an emery-wheel stand—anything with a spindle 
chuck may be fitted—and arrange the belt 
This plan of bhelt- 


to which a 
ing on a machine where much filing is done is ideal, as 
it allows the workman to stand naturally without interfer- 
ing with the belt, as is the case with the vertical belt. 
This head will be found a big help on all jobs where 


a slide rest and tailstock are not required. 


Brooklyn, moe W. J. WELLs. 





























March 1, 191% AMERICAN 


Assembling Connecting-Rods 
for V-Type Motors 


The V-type of gasoline motor, which is becoming more 
popular both in automobile and aviation work, with two 


connecting-rods on each crank throw, introduces some 
conditions not met with in other multicvlinder motors 
that have but one rod to each crank 

On account of the smaller bores commonly used in 
both eight- and twelve-cvlinder motors the connecting- 
rod bearing at the crank end can be of much smaller 
area. This is usually secured by making the diameter of 
the crankpin as large as that of a four- or six-cylinder 
motor of the same piston displacement and by making 


| 
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facing tool, Fig. 3, with a pilot clamped in the bearing, 
is used to bring the width of the bearing to a limit- 
gage fit, thus providing the proper clearance between 
the rods when assembled on the crankshaft. 

The rods are next placed in a reaming jig, Fig. 4, 
and finish reamed with a piloted reamer to the crankpin 
(liameter, after which they are readily fitted to the crank- 
shaft by seraping slightly. 

After being scraped to a bearing on the crankshaft, 
the rods go to the piston-assembly bench, where a broach 
is pushed through the piston-pin bushing and the pin 
is fitted in the rod. This is then passed along the bench 
to the piston assemblers, who attach the piston to the 
rod and anchor the pin in the piston by means of a spe- 
lal screw through the boss, locked by 
a cotter pin on the inside of the piston 
pin. The rods are next corrected for 
alignment by the use of a fixture, Fig. 
5, with a horizontal stud near the 
bottom, around which the bearing is 
clamped. It is located sidewise by a 
washer and nut on the end of the 
stud. This stud is 0.001 in. larger and 
0.005 in. longer than the bearing, 
so as to hold the rod true with the 
bearing and prevent throwing the top 
of the rod to one side or the other 
by clamping the side of the bearing. 
The top surface, or table, of the fixture 
acts as a surface plate on which a 
square is placed to gage the side 
of the piston, making it at right angles 
with the crankshaft. The surface 


FIGS. 1 TO 5. ASSEMBLING FIXTURES FOR CONNECTING-RODS 


the length of the individual connecting-rod bearing one- 
half of the usual single bearing less a few thousandths 
clearance between the two rods on one crankpin. In this 
way the ratio between the connecting-rod and the bear- 
ing length is much greater than with the single type 
of rod. Consequently, the accurate preparation of the 
bearing for scraping becomes an important operation in 
order to preserve as far as possible the correct align- 
ment of the connecting-rod. The accompanying illus- 
trations show how this is accomplished in one of th 
plants making twelve-cylinder motors. 

The connecting-rods come to the assembly bench di- 
rect from the machine inspection. After having the ma- 
chine burrs removed, the beariNgs, which are bronze- 
backed die-cast babbitt shells, are attached to both thu 
rod and the cap by means of two brass machine screws 
in each half-bearing. Before drilling for the screws, 
which is done in a jig, Fig. 1, the bearing shells are seat 
ed in the forging by means of a short mandrel with a 
stud on one side to drive against. 

After the bearings are attached to both the rod and th 
cap, they are bolted together with liners between to re- 
place the metal removed by the splitting saw. ‘They are 
then brought to the same weight (within 14 oz.) and ar- 
ranged so that the weight of the two groups shall not 
vary to exceed 4 oz. 

After balancing, the rods are held in a fixture, Fig. 
2, and a polished mandrel is forced through the bear- 
ing for the purpose of condensing the babbitt and seat- 
ing the bearing firmly against the rod forging. A hand 


plate bears graduations on each sid 

of a center slot through which the rod passes. These 
eraduations are used to gage the alignment of the pis- 
ton so that the center of the piston shall be directly in 
line with the center of the connecting-rod bearing and 
at right angles with the center line of the crankshaft, 
when the clearance 1s equally divided between the piston- 
pin bushing in the rod and the bosses in the piston. 
Indianapolis, Ind. Harry C. SATTERTIWAITE, 


"> 
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Drawing a Deep Flanged Shell 
Without Annealing 


The flanged shell shown in Fig. 1 is made in seven oper- 
ations—one blanking, four drawing, one trimming and a 
final forming operation to turn up the edge on the flange. 
The material is 0.035-in. drawing steel, and the shell is 
finished without any annealing. The blanks are made o1 
a rotary shearing machine. They are then run through 
the ordinary “push through” type of drawing die, making 
. straight shell 5.75 in. in diameter, 3 in. long. 

For the second drawing operation the same type of die 
is used, but it has an inside blank holder to prevent th 
stock from wrinkling; and instead of pushing the shell 
through, it is drawn just far enough to leave a flange the 
size of the radius on the drawing edge of the die. This is 
the starting of the flange. The trimming operation fol 
lows in order to make the flange round. This was found 
to be necessary in order to obtain the required uniformity 
of pressure in the next drawing operation. The trimming 
is done with press tools, the punch being the lower mem- 
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her and the die the upper. The piece is located centrally 
mm the punch by means of a pilot the size of the inside 
diameter of the shell. 

The third drawing operation reduces’ the shell from 5 
in. to 4.250 in. in diameter. The die is of the same form, 
except that it has a cast-iron stripper plate to the under 
ide of which is fastened a tool-steel ring that acts as a 
pressure plate. When the descending punch comes in 
contact with the stripper, it flattens out the flange on 
the face of the die as the punch completes the down 
stroke. The radius joining the flange and the body of the 


shell is now finish size. It required some experimenting 
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FIG. 1 THE FLANGED SHELL 
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to determine the correct time for the pressure plate to 
come into contact with the flange as the shell was being 
drawn, in order to exert enough pressure on the flange 
to keep it from wrinkling, yet not enough to cause it to 
roll over. 

The fourth drawing operation reduces the shell from 
1.250 to 3.6875 in. in diameter. In this draw it seems 
to require sufficient pressure to cause the flange to roll 

order to prevent it from developing wrinkles. Then 
“as the flange is flattened at the bottom of the stroke there 
is a circular crease on the flange due to the action of the 
metal being bent beyond a horizontal plane and straight- 
ened out again. This appears to be unavoidable; but if it 
can be avoided or overcome without the aid of a drop 
hammer, I would be pleased to know the remedy. 

Owing to the fact that the flange is not strong enough 
to stand the stress of stripping, it has been found im 
practical under existing circumstances to turn up the 
edge on the flange in the finish drawing operation. It is 
therefore necessary to make a separate operation of this. 
the final one in the development of the piece. 

Referring to Fig. 2, A is a cast-iron punch holder, 
bolted to the ram of a Toledo toggle press with 13-in. 
stroke; B is a jacking ring and C the punch. At D is the 
stripper plate, and £ is a tool-steel pressure plate, the 
radius on the plate being made to conform with that 
on the dies so as to iron out the metal on the flange. A 
positive knockout 7’ is operated by side rods screwed into 
the ram of the press. At @ is the die, and at H/ the die 
shoe, which is bolted to the bed of the press. The duty 
of the two springs U is to keep the stripper D up on the 





MACHINIST Vol. 46, No. 9 


punch and out of the way of the operator. The two rods 
os on the side serve as guide rods. They also hold the 
stripper plate D in place as the punch ascends, thus pull- 
ing the shell from the punch. 

By trving out various diameters for the punches it 
was found that best results were obtained when the diam- 
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FIG. 2. THE ARRANGEMENT OF THE DIES 


eter of the punch was from 0.010 to 0.012 in. smaller than 
the size determined by subtracting the double thickness 
ol the stock from the inside diameter of the die. 

The lubricant used was a compound to which was added 
about 20 per cent. of lard oil and a small quantity of 
sulphur. W. E. CHAMBOSE. 

Ontario, Calif. 
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Business in the United States 

The Federal Trade Commission has found that, leav- 
ing out of consideration the banking, railroad and public- 
utilities corporations and referring only to those that have 
to do with trade and industry, there were about 250,000 
business corporations in the United States in the year 
1914. The astonishing thing ts that of this number 
100,000 had no net income whatsoever, 90,000 made less 
than $5000 a year, and 60,000 made $5000 a year and 
over. , 

The total volume of business done by the 60,000 suc- 
cessful corporations was found to be as follows: 20,000 
made sales of less than $100,000 ; 20,000 sold goods valued 
at from $100,000 to $250,000: 10.000 from $250.000 to 
$500,000 : 5000 from $500,000 to $t.000.000: 4500 from 
$1,000,000 to $5,000,000. while only 162 corporations did 
a business greater than $5,000,000. 
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Drafting Room Versus Shop 


Mr. Horton’s article on page 147 interested me. and 
he has presented the draftsman’s side of the case with a 
clearness and conviction that could hardly be bettered. 
But he deals with the case of only one class of draftsman, 
the “quiet individual with a reticent manner,” a true 
artist and gentleman—one who quite understands that 
he does not know it all and is grateful for help from any- 
one who really wishes to help him out. 

There is another class, unfortunately. There are few 
machinistsewho have had extensive dealings with drafts 
men, who have not at one time or another had “the nose 
snapped off them” when offering some advice. Perhaps 
the suggestion was long thought over and deferentially 
offered; and when turned down, the machinist has sworn, 
“Never again!” 

A parallel to Mr. Horton’s experience in the small 
shop comes to my mind. but is presented from the flat- 
footed machinist’s side. The incident happened across 
the herring-pond. I had served five years of my time in 
various shops in Belfast, [reland, when in my last vear 
I returned to the one where I had served at first. It was 
a small weaving factory and dyeworks repair shop. I was 
a student in the Technical Institute at night and knew 
a little about machine drawing (a very little), so any draw: 
ing there was to do in the shop fell to me, in addition 
to looking after two winding rooms. 

There was never much drawing to do: and what there 
was of it was not elaborate (fortunately for me), until 
one day the engineer took a notion that he would build 
his own winding frames. I knew I was not equal to the 
task of designing these machines, so promptly found an 
excess of work and persuaded “Ole Harry” to get a reg- 
ular draftsman. He came, a young fellow of my own age 
or perhaps a year or two older, a product of the schools, 
with some experience in a shipyard, but he had never 
seen a textile machine before. 

The drawings were almost finished when one day, as | 
vas passing “Ole Harry’s” office, where he and the drafts- 
man were, I was hailed and ordered inside. “Ole Harry” 
threw a bundle of drawings on the table, “What d’ye think 
o that, Jimmie?” After I had looked them over, “Fine,” 
I said, “that should be a much better machine than our 
old ones.” “Ole Harry” laughed. “Any suggestions ?” 
he asked. “Well, ves,” I said, “but this is Mr. White’s 
machine; and when he checks his drawings, he'll proba- 
bly think of anything I could say.” I did not wish to 
butt in on his work, so picked up my tools and made for 
the door, but Harry stopped me and said, “Out with it; 
you know, or ought to know, quite a bit about our ma- 


chines by now.” 

Taking up the drawings again, | pointed out one or two 
things which had come under my notice as bad points 
in the old machine and which were retained in the new 
one. I also sugzested some improvements that I thought 
could be made in the drive, ete. 


The boss slapped his 


= 


Tee 


Knee, “Great.” he said, “IT never thought of those things; 
see to it, Mr. White.” “No,” said White, “I certainly 
wont; what the h does that dirty-faced apprentice 
know about machine design 7” I did not argue this point, 
but walked away, knowing something of manners. 

Since that time, even when I have thought of som 
thing that would benefit machine, draftsman and em- 
ployer, I have been very chary indeed of giving my ad 
vice, even when asked. I have never been fortunate 
enough to come across the other type of draftsman. So 
it is not only on misunderstanding that the strife between 
shop and drafting office is based: there are other under- 
lying causes. 

As a sequel to the incident related, the suggestions and 
improvements | had offered went into the new machine, 
although I never received any credit for them. That fact 
just touches on the fringe of another reason why machin 
ists will not “come across” with their ideas and advice 

Chicago, Jl. JAMES TATR. 
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Positively Located Drill Jigs 


The article bv Lerov M. Curry, on page 913, Vol. 45, 
should command the attention of all who have to do 
The ad 


vantages of a properly located drill jig cannot be over 


with the design and construction of drill jigs. 


estimated. The operator feels that things are safe, and 
making things safe for the operator automatically In 
creases the output. 

Every designer of drill jigs should consider the feature 
of clamping them when in use, though this, of course, Is 
not always possible. In many instances, however, drill 
jigs may be clamped without the elaboration of an In 
dexing jig. A method of attaining the same end where 
two holes of the same size are to be drilled in the work 
is to lav out the holes in the jig parallel to the jig 
hase and then provide a light shoe in which the jig 
slides along to the two positions, Correct location of the 
cuide brushes is obtained very simply in this way, and 
stops In the shoe serve to limit the movement. The 
shoe may be clamped to the table. 

This method of sliding from the one position to the 
other enables one to deal with a jig up to the full 
capacity of the drilling machine, whereas with a rotating 
jig it may easily happen that the rotation of the jig 
is prevented by the column of the machine. <A further 
advantage of this method is that the jig need not be 
fastened to the shoe, but can be taken out for the more 
convenient insertion of the work. The whole jig a 
he soused In a pail ot soda water for cleaning. 

An easy and quick method of correctly positioning 
drill jigs that possesses many advantages is as follows: 
A substantial strip is bolted to the drilling-machine 
table and is provided with a taper hole in alignment 
with the drilling spindle. This taper hole accommodates 


a taper spigot on the drill jig, machined in exact align- 


ment with the hole to be drilled. The writer recalls a 
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series Ol jigs designed some years ago, and still in service, 
which were fitted with these spigots. The ease and 
speed with which the jigs are positioned under the drill 
is remarkable. This method of positioning by spigots 
was devised to prevent the dulling of the drill points 
by their coming in contact with the hardened guide 
bushes; it also proved an effectual remedy for the pock- 
marking of the jig body around the guide bushes, due 
to the operator’s hurry or carelessness. 

It will be understood that in use the spigot attached 
to the jig merely positions the jig, the jig body resting 
on the strip; or where only single hole jigs are required 
the hole to mate with the spigot may be put in the table. 
For multiholed jigs, where the holes are all or most of 
them on the one surface, the strip bolted to the table ts 
to be recommended, as then the strip can be cut away 
to clear the spigots not actually in use at any particula! 
moment. Machinery steel, pack-hardened, was used for 
hoth the strip and the spigots. GEORGE W. SMITH. 
London, England. 
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Counterbore with Disappearing Pilot 


On page 35, Mr ‘Tompkins attacks the counterbore 
described by me on page 628, Vol. 45, and I agree the 
tool could have been described more accurately, but not 
in the space devoted to it. 

In spite of Mr. Tompkins’ assumptions this tool has 
heen at work for over three years without the small pilot 
giving any trouble. It does not seize, nor bind, nor bend, 
nor are the results inaccurate. I did not discuss the 
accurate spacing of the pilot holes, as this was not rele 
vant. JAN SPAANDER. 


Brooklyn, N. . a 


Which Is the Better Way To 
Impart Information P 


The article by W. D. Forbes, on page 1041, Vol. 45, 
and the discussion by W. S. Drew and W. S. Ayers in 
two later numbers struck me as being of peculiar in- 
terest. Though I agree in the main with both thes 
latter gentlemen, | disagree as to the uses of the two 
methods of presentation, Like both of these men, | 
have had some teaching experience and have found that 
the story method is sometimes not only the best method, 
but really the only effective method of driving home 
the point to the boys. And this condition ts not limited 
to the classroom. Very often I have found in dealing 


with the various foremen in the shops that, if I can 
illustrate the problem in a descriptive way, it gets them 
interested and sets them to thinking In a way that cannot 
he accomplished by a mere statement of fact. 

But it makes a lot of difference whether the reader 


of the article is stealing half an hour out of a busy 
lav to run through half a dozen trade papers to glean 
anv pointers in his line or whether he is comfortably 
seated before his own fireplace. I remember that in the 


early davs of mv work in a machine shop, about 15 
tmerican Machinist used to arrive on 

About the first thing 1 did after sup- 
per was to read the weekly installment of “Echoes from 
I believe that, if I had the time today, 
I could find just as much interest in those articles as | 


vVears ago, my 


Saturdav night. 


the Oil Country.” 


used to those davs 
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On the other hand, with the short, concise method 
of presentation, the busy man’s eye catches the picture 
and reads little more than the heading. If the subject 
interests him, he gets an Impression that is apt to come 
to his mind some day when a similar problem arises. 
The chances are that, if the same article had been 
presented in the second, or narrative, form, this man 
would not have noticed it at all. 

But right here I want to differ with Mr. Forbes and 
say that the two presentations are not identical ideas 
His first is a simple des- 
cription of a method and nothing else. The second 
If it had been published without 
comment, most readers would have taken it as an argu- 
ment that a new man in a strange shop must keep his 
eyes open and his brain working every minute to show 
the boss that he can produce the goods. The opening 
of the article led us to believe that this particular man 
had not yet shown the foreman that he was better than 
old Bill Smith, who was getting only 28c. an. hour, but 
the description proved that he did not hesitate when a 
job requiring brains was put up to him. The final con- 
clusion showed that he demonstrated his ability to do 
what the average machinist in that shop did not dare 
tackle. Thus, by means of 700 words instead of 70, 
Mr. Forbes gave us a moral lesson as well as showed us 
a new kink. 

Perhaps the question may arise, “Why do we not write 
all our kinks that way?” Well, I can vouch that the 
average husky machinist does not want a moral lesson 
put before him every time he reads an article. So it 
looks to me that we will have to put it squarely up to 
the editor to give us just the number of descriptive moral 
lessons that he thinks the average of his readers can 
G.S. B. 


framed in different terms. 


is something more. 


digest, and no more. 
New Haven, Conn. 
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The Unending Struggle 


John R. Godfrey’s criticism on page 168 of the editorial 
printed on page 37, has caused no little amount of think- 
Mr. Godfrey starts out in the times 
when we were given wild horses to tame. He also intimates 
that cows and sheep are gifts of Nature rather than the 
result. of effort on the part of men. If he had to do some 


of the taming himself, he would know how much effort it 


Ing on my part. 


took on the part of man. 

From that age he slips down to a year or so ago. While it 
is true that flour and such commodities cost twice as much 
as they did a year ago, let us go back 20 years and see 
what they cost then. Let me prove to Mr. Godfrey that 
a day's work purchases more than ever before. During 


the winter of *96-"97 I was a hired man on a farm in the: 


richest farming community in Wisconsin, working for the 
round sum of $10 per month. Today a hired man on a 
farm gets $10 per week, and in some cases more. Flour 
at that time ranged from 90c. to $1.20 per sack, while 
today it costs from $2.50 to $3 per sack; bottled milk in 
those days Was 5c. a quart, today it is 8e. A machinist’s 
wages in those days was from $1.25 to $1.50 per day; now 
they are from $3 to $5. 

Labor-saving machinery never injured labor—it only 
makes it possible for the ever increasing population to be 
supplied with food, clothing and shelter. The greatest 
leber-saving machine ever invented was raade 124. years 
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ago—that was the cotton gin, which did the same amount 
of work in a given length of time as 1000 slaves. 

The improvements since then have only made it possi- 
ble for us to wear more cotton and read more books, the 
latter because of the printing press. As for devising a 
machine to write editorials and get out a paper automati- 
cally, Mr. Godfrey, as well as anybody else, knows that 
no machine ever was or will be invented with a set of 
human brains. Thus the editor can still remain on his 
job. 

[ said before that labor-saving machinery never in- 
jured labor. At the age of 14 the very first wages I ever 
brought home were in the shape of a new wooden pump 
to save my widowed mother from drawing water with a 
windlass. In that case | wonder whose labor was in- 
jured ? 

A few days ago I was given orders to place a power 
traverse on a large boring machine which has heretofore 
been cranked by hand. Whose labor was injured in this 
case ? J. A. Raven. 

Janesville, Wis. 
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Does a Grinding Wheel Peen? 


Mr. Macready, on page 125, presents an unusually in- 
teresting paper, for which he should have the sincere 
thanks of more than one reader. 

Evidently, Mr. Macready has begun an interesting line 
of investigation. So assuming, I will venture to tell of 
some of my experiences with identical heat problems. 

A grinding wheel operating under favorable conditions 
undoubtedly generates during the operation of removing 
metal an intense heat, even though the depth of the cut 
be very light. 

This is evidenced by the glazing effect apparent on the 
face of the wheel ; for does not this glazing result from the 
fine cutting points melting, rather than wearing away ? 

I am satisfied that the former is true; else, if the dull- 
ing is due to the wearing of the cutting points, why is it 
that a wheel, when its face has been grooved with a 
diamond, or nicked, will glaze much more slowly and heat 
the work less, although, in this instance, there is-a less 
number of cutting points to do the work and. conse- 
quently, each point does more work than in a straight- 
faced wheel ? 

In a softer wheel it would appear that as the particles 
begin to melt and glaze, the contact with the work causes 
them to break away and new points are presented to the 
work, in their turn to be melted and broken away. 

It is my opinion, therefore, that glazing is simply a 
melting of the wheel due to the intense heat caused by the 
cutting action of the wheel. 

If the wheel is grooved, or nicked. across its face, it 
seems these grooves, etc., act as air passages through 
which cool air is driven by the speed of the wheel; and 
this, probably, prevents the wheel particles from melting 
and acts also as a coolant on the work. 

This is a point, I think, that should indicate the pres- 
ence of a great degree of heat at the point of contact of the 
wheel and the work. 

As Mr. Macready states, the heat must be localized, and 
follows the wheel contact. 

In the case of light cuts it is conceivable that outside 
air currents set in motion by the wheel must rapidly cool 
the work, except where the wheel is operating. 
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Another thing I would mention is the possible effect of 
the wheel upon the grain of the metal being ground. 

We all know that in certain machining operations, 
principally turning and planing, it will be very difficult 
at times to obtain the desired degree of finish; the tool, 
however well ground, leaves a rough surface; yet, when 
the piece is moved around and the cut started from the 
opposite end, a clean and smooth finish is easily obtained. 

Now, a grinding wheel removes metal through the a 
tion of cutting. This can be shown by experiments in 
grinding steel of varving degrees of hardness; for in 
grinding highly carbonized steel the metal is removed in 
the form of minute chips, which to the eye appear as dust. 

In grinding soft steel, then, the metal removed appears 
not as a dust, but as a fine, wooly mass—like fine metalli: 
wool, 

If the grinder reaches down and tries to pick up a 
handful of what at first appears to be dust, this “wool” 
will be found in quantity. 

“Like causes produce like results,” but this mav mm a 
way be qualified when we are considering grinding wheels 
and their action and lathe and planer tools and thei: 
action. Because of the different construction of cutting 
agents, the action of which is similar, “like results” may 
be manifest, though apparently in a different form. This 
[ will presently take up. 

[It is possible that the buckling produced by a grinding 
wheel may be due to a condition analogous to the rough 
surface produced by the lathe tool operating under certain 
conditions; for, in turning, no matter how sharp a too! 
may be, the rough surface can be remedied only by run- 
ning the cut from the opposite direction. A lathe tool has 
but one point, while a grinding wheel has many; but it 
is possible that the buckling of a thin piece of metal is 
produced by grinding against the grain of the metal. 

It is understood the piece is on a magnetic chuck and 
held down evenly all over, producing a balance. As the 
grinding proceeds, this balance can be affected by the tem- 
perature of the piece which, of course, becomes warmer 
at the center while the outer parts remain cooler. Through 
the expansion of the center, and while the cooler and less 
expanding outer parts are held firmly by the chuck, the 
tendency of the center would be to rise with the pull of 
the grinding wheel. 

Yet, of this condition another case is possible. Sup- 
pose, for example, a thin piece of hardened steel is so 
placed on the magnetic chuck that one or both ends are 
off the fields: now, it is certain these ends are not held 
hy the magnetism of the chuck and so the piece is out ol 
halance to start with, although this may not 
will not—be noticed at first and later on by the results 
only. As the center becomes heated and expansion begins, 


probably 


the center is no longer confined between firmly secured 
ends; and instead of yielding to the upward pulling in- 
fluence of the wheel, it is permitted to move from the 
wheel, through the ends being loose, and the influence of 
the magnetism draws the center downward and from thy 
wheel and is rather pushed by the latter, causing the ends 
to move outward and because of the downward pull at the 
center, upward. Possibly this may have somewhat to do 
with the upward curling of the ends that Mr. Macreac 
speaks of. 

That pieces so distorted will not resume their original 
shape upon cooling is to be expected, for many suggestions 
of this are frequently met with in the hardening room. 
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Again, if the grain of the piece being ground is run- 
that is, if the wheel is not operating 
a condition could be pro- 


ning with the wheel 
against the grain of the metal 
duced similar to the ends being loose, especially as the 
wheel becomes a little dull or glazed. 

In this instance the balance of the piece could be dis- 
turbed by the push of the wheel and the downward pull 
of the chuck. If the ends were not held securely enough 
to resist this action, they would be forced upward and the 
center downward, through the two manifestations of force 

the lateral expansion of the center and the downward 
pull of the chuck. On the other hand, if the ends were 
firm enough to resist this force, the expansion must be 
in one direction only upward. 

In my own practice I have found it expedient to place 
one or two sheets of paper on the magnetic chuck under 
the work, to act as a nonconductor of heat—preventing 
the heat generated from entering the chuck. (The result 
of this will be discussed presently.) I also groove the face 
of the grinding wheel with a diamond, to provide air pas- 
sages, as I explained in a former article, 

This grooving enables the wheel particles to break away 
very readily and obtains the shortest possible duration of 
heat. 

In a consideration of the foregoing, still another phase 
is possible wherein we have to do with the heat factor to 
the exclusion of all else. 

If a flat, thin piece of hardened steel is placed upon a 
magnetic chuck, and care is taken to see that the piece is 
held securely at the center and at both ends, it is rea- 
sonable to deduce as follows: The wheel passes over the 
surface, producing a moving line of heat—great heat. 
Now, as previously explained, this heat will be greatest 
and of longest duration at the center of the piece. The 
heat at the center will penetrate the small slab of steel 
and be absorbed, to an extent, by the chuck; and this heat 
of the magnetie chuck will not be dissipated as rapidly 
as will the heat absorbed by the piece of hardened steel, 
because of the larger mass of the chuck. 

However, before any heat is received by the chuck at 
the beginning of grinding the surface of the piece of hard- 
ened steel at the center, it is warmer than any other mem- 
ber. 

Logically, this would produce expansion at the center, 
and because of the cooler and securely held ends, the 
movement of the center must be upward, since at this 
period the heat is greatest at the center of the upper 
surface of the piece, 

But, as the piece becomes cool the upper surface cools 
first and more rapidly than the surface next the magnetic 
chuck, due to the absorbed and retained heat of the chuck, 
and the lower surface becomes the warmer in proportion 
to the cooling of the upper surface. 

This, I deduce, would result in an expansion of the 
lower surface, causing a pressure against the ends, chiefly 
on the lower side, or the side next the chuck, for the 
upper side has been cooled and therefore contracted. 

If the ends are held securely, this would cause a con- 
cave in the center; if the ends are not sufficiently secured 
to resist this pressure, it would cause the ends to curl up- 
ward, presumably. 

In the case of a large block, or cube, this same effect 
could be obtained, I believe, through the heat absorbed 
by the center of the block itself and retained by it below 
the surface. 
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The writer has made a few tests, using a hardened steel 
disk 4 in. in diameter and \& in. thick. 

When this piece was chucked in a cylindrical grinder 
and ground dry to a thickness of ;y in., an examination 
showed no buckling. 

In this case a dished wheel was used and its periphery 
extended to the center of the disk. 

An attempt to perform the same operation on the sur- 
face grinder was attended with considerable difficulties, 
due to buckling and warping. 

From this I am of the opinion that heat may be pres- 
ent but so controlled as to minimize, or indeed to elimi- 
nate, all trouble such as mentioned above. 

[ am further of the opinion that a source of trouble, if 
not the trouble, is our present methods of chucking and 
securing work generally, to the platen of the surface 
grinder. 

As for comparing surface-grinder work with cylindrical 
work, the writer can show that internal heat will produce 
the same results—buckling—in proportion to the extent 
to which the work of the cylindrical machine approaches 
the condition of the work on the surface grinder—that is, 
a state of rest. 

That period of rest may be very minute and still be 
sufficient to permit the heat to concentrate on one side, 
thus disturbing the balance of the piece; in such work 
the heat may be controlled by motion of the work being 
ground. 

Herein I raise no question of design. What troubles me 
most is bolts, clamps, vises, magnetic chucks and all the 
rest of the equipment of the surface grinder that pro- 
vides no control of the heat generated nor permits it to 
be concentrated at some predetermined point. 

As for grinding wheels without heat, I would as soon 
expect to see wheels without speed ; for it is the speed that 
produces the heat, not the wheel. 

A piece of iron, if it falls far enough, will generate suffi- 
cient heat to melt itself merely through its friction with 
the air, produced by its velocity. 

In precision grinding the temperature of the room 
should be kept as nearly uniform as possible, and all 
unnecessary handling of the work should be carefully 
avoided until the grinding is completed and the work has 
had time to season thoroughly. 

The foregoing considers some of the experiments I have 
been able to make and some of the conclusions at which I 
have arrived respecting certain phases of grinding. 

Like Mr. Macready, I should be very glad to hear more 
of this matter through these pages. 

Day by day, more and more work of all kinds is sized 
and finished by grinding; and as the lathe, miller and 
shaper become more and more mere roughing-out ma- 
chines, it may well be to our advantage to investigate more 
thoroughly the many complex problems that are to be met 
with in grinding. J. B. Murpuy. 
Plainfield, N. J. 


Critical Speeds of Rotors Resting on 
Three Bearings—Errata 


On page 193, Fig. 4, the figures on the scale of square 
inches should read 0, 1, 2 instead of 0, 2, 4. On page 
194, Fig. 9, the scale readings for pounds should be 
0, 2000, 4000, 6000 instead of 0, 1000, 2000, 3000, as 


given. 
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Making Unired States Munitions 


In this issue the reader who is interested in munition 
making will find a complete description of the manu- 
facture of the United States three-inch common shrap- 
nel. The process described is that practiced at the Frank- 
ford arsenal, and the operations have been followed with 
the same detail that characterize those on the Spring- 
field rifle now being published. 

The reasons for publishing this material at this time 
are self-evident. Educational orders for munitions of 
this kind have been provided for by appropriation of Con- 
gress, and in line with this first step those who are not 
familiar with the United States field-artillery ammuni- 
tion will have an opportunity herewith to become ac- 
quainted with our most common types of defensive shells. 
The threat of war, whose distant but ominous rumbling 
is heard by all patriotic Americans, will perhaps lose some 
of its formidableness with the spread of technical in- 
formation such as is found on pages 353 to 377 of this 
issue. Fortified with the knowledge of how the Frank- 
ford arsenal goes about its work, American shop owners 
will feel better prepared to turn from foreign to American 
ammunition production and without the loss of time that 
would occur were they compelled otherwise to search as in- 
dividuals for this information. 

The most common size of shells produced at the Frank- 
ford arsenal is the three-inch. Subdivided into its two 
most prominent and widely used types, we find the three- 
inch common shrapnel, such as is described herewith, and 
the three-inch common steel shell (high-explosive), the 
description of which will follow in an alternate issue. 
Based on the process employed for the manufacture of 
these shells of three-inch size and the help of detailed 
drawings and specifications that will shortly be published, 
the reader will be given an introduction to field-artillery 
shells of larger size—namely, 3.8, 4.7 and 6. Cartridge 
cases will be handled in the same manner in a succeeding 
alternate issue, full details being presented for the man- 
ufacture of the three-inch size and detailed drawings and 
a list of operations being given for the larger sizes. 

The attention of the reader is called to that portion of 
the first article which deals with the manufacture of 
shrapnel balls, also to that portion of the second article 
which deals with the making and loading of night 
tracers, which are used to illuminate the flying shell at 
night and act as a guide in artillery-fire observation. 

Another interesting feature which has received very 
little if any previous published description is that of 
loading the common steel shell (high-explosive) with 
“T. N. T.” This dangerous operation is carried out in 
bombproofs and under a pressure of many thousand 
pounds to the square inch. 

Those who have been manufacturing foreign ammu- 
nition will find no hardship in turning to the simpler 
operations and less rigid requirements of American shells. 
When we speak of less rigid requirements, it does not 
imply that the accuracy of the American shells has been 
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in any way jeopardized. In fact, an examination of limits 
and specifications would not reveal any particular dif 


] 


ference between the physical requirements of the more 


prominent countries. This distinction comes in rather in 
the psv hology of inspection, which will be found to react 
instinctively to our advantage with practical American in 
spectors. A large number of such inspectors have become 
trained through experience on foreign munition work dur- 
ing the last two years; and we therefore will not be forced 
to suffer from the scarcity of skilled inspectors, which 
resulted in much difference of opinion and unnecessary 
expense during the early days of European manufacturing 
in this country. 


The Anti-Metric Institute 


The pros and cons of the metric system have been freely 
discussed by the correspondents of the American Machin- 
ist during the past few weeks. Another turn is now 
given to the matter by the announcement of the final 
organization of a new society—the American Institute of 
Weights and Measures. 

This organization has two general purposes, as shown 
by its constitution. One is to strengthen and improve the 
English system of weights and measures as used in the 
United States; the other is to fight all efforts to do away 
with this system. The institute is really an anti-metric 
society. 

However, it has come into being not merely to fight 
against the pro-metric propagandists who wish to make 
the metric system exclusive and compulsory in our coun- 
try, but also to improve the present svstem. This fact is 
a source of gratification. ‘Too many units and standards 
are used in buying and selling commodities. The exist- 
ence ot two quarts of different sizes—the dry and the 
wet—is one example. The lack of uniformity in state laws 
specifying how many cubic inches or pounds constitute a 
bushel in the sale of common products is another. The 
opportunity for constructive work in this direction is tre- 
mendous, and it is practically untouched. 

The institute can also very properly and with profit 
undertake a study of methods and means for making 


exact measurements. The demand for greater accuracy 


in machine-shop products is growing more and more i 
sistent. Our knowledge of ways and means and our de- 
vices for making refined measurements have not kept pace 
with the requirements for accuracy in production. We 
need better methods and simple instruments that can be 
used with ease and certainty. 

With skillful guidance the institute can be of direet 
service to the industry and trade of the country. That 
it will have far-sighted leadership and ample funds to 
carry on its work is assured by the men who constitute 
its first group of officers. The name of every one is well 
known in American business affairs. 

The American Machinist wishes for the institute a long 


and useful career. 
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Locomotive-Cylinder and Valve- 
Chamber Boring Machine 


A machine for boring at one setting, both the cylinder 


and the eylindrical valve chamber on castings intended 


for locomotive work is illustrated herewith. The machine 


is one of the recent products 


friction plate, clutches and trip dogs. Adjustable trip 
dogs on the periphery of the crank wheel are used to 
shift the speed of the feed. The carriage slide is com- 
pletely adjustable as to position and length of movement. 
A. 2 to 1 pair of gears driven from the crank wheel 
act as a stop for the feed mechanism after the drill 








of the Newton Machine Tool 
Works. Inc., Philadelphia, 
Penn. The spindle of the ma- 
chine is 7 in. in diameter and 
it has a feed of 12 in. either by 
gear or handwheel drive. 
Power rapid traverse is pro- 
vided for both directions. The 
spindle and spindle sleeve are 
made to rotate in unison by 
double splines and full-length 
keys. The sleeve turns in cap- 
ped bearings on either side of 
the driving worm. The worm 
wheel is fitted with a roller 
thrust bearing and is sub- 
merged in oil. An attachment 
is also provided for facing the 
cylinder heads, which operation 
may be accomplished either 
while the cylinder is being 
bored or at a separate time. 














The work table has a full bear- 


ing on the saddle, and adjust- AND 


ments are made by means of a 
tanver shoe. The drive is so ar- facing heads, 60 in.: 
ranged that the power-rapid- 
traverse feature of the spin- 
dle may be utilized whether or not the spindle is rotating. 
Six changes of feed are obtained by means of lever-oper- 
ated gears. The feed and rapid traverse are by means 


of a screw equipped with roller thrust bearings. 


Drill-Fluting Machine 


The drill-fluting machine shown.is one that has recently 
made its appearance on the market. The angle between 
the drill blank to be fluted and the cutter spindle is ad- 
justable, and any desired ratio of speed between the two 
A high 


and low speed is provided, the purpose being to give a 


shafts is secured by means of a train of gears. 


higher speed movement to the blank when the cutter is 
not working. The rotation of the drill blank is secured 
by means of a gear drive involving both spur and bevel 
gears. By means of a graduated segment, an adjustable 
angular slide and an adjustable roller mounted on the 
bevel gear on the carriage slide, any desired spiral or any 
desired rate of increase in the lead of the spiral may be 
obtained. The rotation of the blank during its back- 
ward travel is stopped by means of a combination of a 


tion; weight, approximately 
ommended, 20 hp., with speed of from 400 to 1200 r.p.m. 


BORING AND FACING MACHINE FOR OPERATING ON LOCOMOTIVE CYLINDERS 
VALVE CHAMBERS AT ONE SETTING 
Minimum distance center of spindle to top of work table, 39 in.; maximum, 51 in.; work 


table, 54x72 in.; with hand 
spindle speeds, 3 to 9r.p.m.; feeds, 0.0637 to 1.019 in. per revolu- 


cross-adjustment of 30 in.; maximum distance between ends of 


70,000 lb.; floor space, 31 ft. 6 in. by 9% ft. 6 in.; motor rec- 


has been fluted. A device is incorporated by means of 
which the carriage is given a practically constant rate 
of motion while the cut is being made. This feature is 
accomplished by placing the fulcrum of the lever arm out 
of line with the line travel of the slide in this arm. The 
Bickford Machine Co., Greenfield, Mass., is the maker. 

















DRILL-FLUTING MACHINE 
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Tube Seam-Welding Machine 


The welding machine illustrated here is made by the 
Thermalene Co., Chicago Heights, Ill, and welds two 


tubes at once. Thermalene gas is used 


of the company’s make of generator 


handles two welding machines, which 
take two tubes each. The machine is 
built to weld tubing 114 in. in diameter, 
14 gage, at a speed of from 28 to 34 in. 
per min. without preheating. With 
a preheater the can be in- 
creased to about 42 to 50 in. per min. 
The torches are water cooled and simple 


speed 


in construction. With 8 Ib. pres- 
sure of thermalene and 10 lb. pres- 
sure of oxygen the estimated cost 


per foot of tubing welded is 1.1e. for 
gas and oxygen. The thermalene gas 
mentioned was described in detail in 
a former issue, and consists of a com- 
vaporized 
crude oil and acetylene gas, to which 
oxygen is added for welding and cut- 
ting purposes. The comparatively 
small amount of oxygen needed gives 
very satisfactory results in welding 
work and produces a strong non-brittle 
weld. Aside from making generators of 
various sizes for the production of ther- 


bination formed by mixing 


malene gas and the burners or torches 
for cutting and welding, the company 
also designs and builds on order, auto- 
matic welding machines of all kinds, 
of which the one shown is merely an 
example. A number of their machines 
have been in successful use in large 
pipe- and tube-making plants for some 
time. A number of these machines are 
being used without preheaters, for vari- 
ous reasons, but where preheaters are 


used the welding speed can be almost doubled. 


company’s plant is well equipped to 


orders for both machines and supplies of 


description in its own particular 


line ol 


, generated in one 


s. One operator 
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Precision Gages 


The Superior Machine and Engineering Co., 


Detroit, 
Mich., is now making a line of precision gages that in- 


cludes thread gages, snap gages, ring and plug gages, 


angle gages and practically anything of this character that 

















The 
promptly handle 
every 


Work. 


TUBE SEAM-WELDING 


may be ordered. 


MACHINE 


The mechanical heads of this concern 


have had long experience with the largest makers of pre 


cision tools in the United States and are applying their 


knowledge to making tools that are right in every particu- 

















AN ASSORTMENT OF VARIOUS KINDS OF 





AGES 


PRECISION G 


This is especially 
regard to 
both 
the plug and ring type, 


lar. 
true in 
thread gages of 


real 


which every me- 
chant knows are e@X- 
tremely ditficult to 


produce ace urately and 
Not only 


the original 


1 duplicate. 
must 
workmanship be of the 
best, but the treat- 
lhe nt ol the steel] used 
must be such as to 


1\¢ MaNTNUMN Wwear- 


all 


company 


qual ties in 
The 


possesses ample means 


cases, 


for extremely accurate 


measurement, 








394 AMERICAN 


Shaping Machine for Locomotive Boxes 


The machine shown in the illustration is one that has 
recently been built for shaping operations upon locomo- 
tive boxes, It is of hox-type construction, the knee 
being equipped with hand elevation of the angular blade 


to which the boxes are bolted 
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and a mandrel on which the tube is placed while opera- 
tions are being carried on. In operation the tube is heated 
and belled out and the safe end or shorter tube is inserted. 
These are then passed over the mandrel until the point 
to be welded is properly located in the furnace. When 
ready to weld, the tube is shoved forward through the 





while being operated upon, For 
the purpose of making fine ad- 
justments on the position of 
the box being machined a 
slight amount of cross adjust- 
ment of the angular blade to 
which the boxes are bolted is 
provided for. In operating 
upon locomotive boxes of the 
tvpe for which this machine 
has been designed it has been 
found convenient to place the 
boxes in a horizontal position 
in order that the markings to 
he worked to may be more 
easily seen. This is one of the 
conditions met by this shaper. 
The drive is through a connect- 
ing-rod and Whitworth quick- 
return-motion mechanism, and 
the stroke of the ram is 30 in. 
The vertical feed is accom- 
plished by means of a paw! en 
gaging with teeth in an incline, 
This method accurately imsures 
that a definite and predeter- 
mined amount of feed be given 
at each stroke of the ram. The 














machine weighs approximately 
30,000 Ib. without the motor, 
whieh should be of 15 hp. with a speed of from 400 to 
1200 r.p.m. The machine has been built by the Newton 
Machine Tool Works, Inc., Philadelphia, Penn. 


Boiler-Tube Reclaiming Machine 

The illustration shows a device that has recently been 
placed on the market for the purpose of re laiming boiler 
tubes. It is primarily designed for use in railroad shops 

















BOILER-TUBE RECLAIMING MACHINE 


ind permits the utilization of boiler tubes which would 
otherwise be s¢ rapped, The equipment consists of a 


pneumatic welding machine, an oil furnaces suitable racks 
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MACHINE FOR WORK ON LOCOMOTIVE BOXES 


furnace until the point under the welding dies is reached, 
when a stop previously set on the mandrel automatically 
starts the pneumatic hammer. When the end pressure is 
taken off the tube the air supply is cut off and the hammer 
stops. The tube is again placed in the proper position in 
the furnace in order to heat it for the completing opera- 
tions. The machine has capacity for from 3- to 6-in. 
tubes and is the product of Joseph T. Ryerson & Son., 


Chicago, Il. 


m8 


Filing Machine 


The Holmes Manufacturing Co., Shelton, Conn., has 
placed on the market a machine designed especially for 
the purpose of punch and die forming. One of the 
features of the machine is that plain files may be used, 
making it unnecessary to carry a supply made with special 
shanks. Where it is required to file down to a shoulder, 
a short file may be held in the upper support, which is 
made extra heavy for this purpose. The machine is 
driven from an electric motor through a friction disk and 
wheel by means of which the speed may be varied from 
200 to 800 strokes per minute. An Oldham coupling is 
provided between the motor and the friction wheel shafts. 
The four bearings are adjustable for wear and the stroke 
may be varied from 0 to 134 in. The table is 8 in. 
square and may be tilted from 0 to 15 deg. The over- 
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hanging arm for holding the upper end of the file may 
be removed and the file held by the under support. Com- 
plete with wood base and motor the machine weighs 35 
lb., which allows it to be taken to the work where this is 
large or cumbersome. One of the chief advantages of this 

















PUNCH AND DIE-FILING MACHINE 


machine is that with the clamp used, which will grip the 
file at. any point, the file may be broken off from time to 
time as it wears, thus making it possible to use up all of 
the cutting surface. This is a feature that is not present 
where files with special shanks are used. 


*, 


Polishing Instead of Filing Pulleys 
By Ev_mer W. Leacu 


Small shops and factories are quite likely to underes- 
timate the value of a polishing department. Many plants 
still cling to the old method of filing flat or crown-faced 
pulleys of small size, shaft collars and similar pieces. 
Much flat or round work requires a smoother surface 
than can be put on by any lathe tool; and it is for work 
of this kind that the polishing wheel is invaluable. 

Before polishing had entirely replaced filing in the 
lathe, in the manufacturing plant where I am employed, 
I observed the time a machinist spent in turning and fil- 
ing 4-in. pulleys having a 144-in. face. After machining 
the face, he shifted the speed of the lathe to one high 
enough for filing, and proceeded to file the face of the pul- 
ley. When this was done, he changed the speed back to 
the proper speed for turning. The time required for the 
filing and the two changes of speed averaged 2 min. for 
each pulley. 

Later, when the polisher was given charge of finish- 
ing all pulley faces, this job was done in a much differ- 
ent way. The polishing wheel employed was made of 
hard canvas covered with 90-grit emery. The pulley was 
placed on a short piece of shafting, with a loose collar on 
The polisher then grasped the work by 
the collars and pressed it against the wheel. When the 
pulley revolved too fast, the speed was slackened by 
bringing the collars together against it. Sometimes the 
polisher wears a heavy leather apron and uses that as a 


each side of it. 
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brake. Each night just before closing time the wheels are 
dipped in hot glue and rolled in pans of emery of various 
grits. This gives the men a clean set of wheels each 


morning. 

The boss says he will never return to the old method, 
and showed me two time cards that proved the superiority 
of the polishing method. According to one, a hundred 
6-in. pulleys having a 2%4-in. face were polished in 45 
min., and the other recorded a job in which two hundred 
4-in. pullevs having a 114-in. face were polished in 1 hr. 
15 min. These pulleys have a much better surface than 
those which had been filed; and the machinist need not be 
so particular with his lathe work, as a polishing wheel 
will quickly smooth up a surface that would be a big job 
for a file. Pulleys are but one of many articles whose 
cost has been reduced in this shop as a result of the in- 
stallation of a small polishing department. 
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First 18x96-In. Norton Plain Grinder 
Still in Use 


The first plain grinder of the 18x96-in. size made by 
the Norton Grinding Co. is still running in the shop 
where it was bought and installed 16 years ago. The 
ilustration shows the machine, and the following letter 
from G. W. Church, superintendent of the saw depart- 
ment of R. Hoe & Co., tells how this grinder happened to 
be purchased and the work it was used for: 


Replying to your verbal request for some data regarding 
the first large-cylinder Norton grinder: This machine was 
ordered by the firm of R. Hoe & Co., of New York, about the 
latter part of December, 1900, or early in January, 1901. 

In the early part of 1900 I became convinced of the neces- 
sity of finishing certain rollers and cylinders, used in rotary 
printing presses, in a more accurate manner than we were 











FIRST LARGE NORTON CYLINDRICAL GRINDER 


able to do on an engine lathe, and after some preliminary in- 
vestigation by the late Mr. Hoe he decided to give the order 
as above The machine was delivered to us in 1901, and I, 
having charge of the department in which it was installed, 
tested it out on the work for which it was designed. Charles 
E. Norton came on and was with me several days, trying out 
different grades of grinding wheels. The machine was put in 
operation and has been running continuously since 
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New Publications 








Accounting and Burden Application—By 
Clinton H. Scovell. Three hundred and twen- 
ty-eight 5x 7%-in pages; indexed; cloth 
bound. Published by D. Appleton & Co., New 
York City. Price, $2. 

So much has been written on 
that a new book in this field must 
by new material, a fresh viewpoint or 
method of treatment The volume under review 
does not seem to have any one of these three 
desirable characteristics It examines the ele 
ments of cost, defines some principles and de- 
scribes some methods in respect to the determina- 
tion and application of overhead expense, or 
manufacturing burden It is entirely uniilus- 
trated and can hardly serve the interests of any- 
one except the man who wishes to gain a general 
knowledge of what factory cost accounting con 
and how overhead expense is determined 
All this ground has been cov- 


Cost 


cost accounting 
justify itself 
improved 


sists of 
and apportioned. 
ered many times in other works. 

However, there is one saving feature in this 
book, and that is Chapter VII, “Interest Charged 
To Cost.” The 39 pages that it covers, together 
with the 14 pages of the first appendix, give an 
excellent presentation of the reasons why interest 
on capital and money invested in materials and 
stocks should be charged as an item of manufac 
turing cost On page 96 occurs this sentence 
“All objection to including interest on investment 


in cost must disappear, however, when one con 
siders the fundamental economic theory involved, 
authorities agree conclusively that in 


for most 
terest and profits are essentially different in prin- 
And again, on page 98, “The effect which 
interest has on the accomplish- 
aims of cost accounting indi- 
eates conclusively that it should be included as 
a manufacturing cost.” These two quotations 
show how vigorously the author upholds the opin- 
ion that Interest should be one of the items of 
cost. Anyone who is at all hazy on this partic- 
ular point will be repaid by study of this one 
chapter and the appendix that touches upon the 
same subject. 


Manufacturing Costs 


ciple.” 
the inclusion of 
ment of the other 


and Accounts. By A 


Hamilton Church. Four hundred and fifty 
two 6x9-in. pages; 140 illustrations; in- 
dexed: cloth bound. Published by MecGraw- 


Hill Book Co., New York City. Price, $5. 


Reviewed by Dexter S. Kimball* 


This book, as its title indicates, is something 
costs ; it 


more than a treatise on the theory of 

aims to explain the fundamental theory of 
accounting, by which the facts of cost account- 
ing are recorded and interpreted. It aims also 
to show the cost accountant the relation of his 
work to the general accounts and to furnish to 
students an introduction to the basic principles 


must 

basic 
theory, 
full 


on which all manufacturing accounting 
rest It deals as much, therefore, with 
accounting theory as with basic cost 
though the discussion of the latter is quite 
It was to be expected that any book by this 
author, who has contributed so much to the 
discussion of cost finding, would be worth while 
and this expectation is fully realized 
The book consists of three parts 
General Outline of Manufacturing Accounts; Cost 
Accounting; Factory Reports and Returns Part 
I consists of 13 chapters, as follows: Purchasing, 
Production, Marketing; The Mechanism of Ac 
counting; The Mechanism of Cost Accounting; 
Mechanism for Connecting Cost with Product; 
Costing on Method A; Costing on Method B; 
Costing on Method C; The Final Stage of Costs; 


namely, 


Waste and Spoilage, Scrap, Byproducts; Aux- 
iliary Equipment—Designs, Patterns, Molds, Jigs, 
etc.; Sales and Selling Expense; Summarizing 


the Results of a Business Period; Recapitulation 

This part, it will be seen, is a discussion of 
the primary principles of cost finding and of 
which costs are connected with 


the mechanism by 

product. This discussion is not as full as that 
given in some other treatises, but it is full 
enough to be clear. The author outlines in this 
section three important methods of charging up 
direct labor and expense: (A) Direct labor and 
expenses are merged and charged to unit quan 
tity of product on a time basis (B) Direct labor 
is charged to unit quantity on a time basis 
Expense is averaged and charged as a percentage 
on direct wages or on the time taken by direct 
labor (hourly burden or percentage method) 
(C) Direct labor is charged to unit quantity, 
and expense is similarly charged by means of a 
machine rate, both on a time basis (scientific 
machine-rate method). 

Chapters 5, 6 and 7 are devoted to brief 
discussions of the general mechanism of cost 
finding under these three respective methods of 
distribution In each case the relation between 
the sources of cost, the cost-finding machinery 
ind the final cost record are clearly shown by 
diagrams These chapters serve as a basis for 
t more complete discussion of the subject later 
on A brief discussion is also made in this 


section of the way in which costs are summarized 
and of the proper disposition of selling expense 


ind Industrial 
University 


*Professor of Machine Design 


Engineering, Sibley College, Cornell 
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contains 24 
titles : The 
Recording 


the book 
the following 
Purchase Orders ; 
Expenditures; Purchases Not Imme- 
diately Chargeable—Stores; Stores (Continued) ; 
Continuous Inventory ; Purchases Not Immediately 
Chargeable—Buildings and Plants; Rents, Taxes, 
Insurance, etc.; Time and Pay; Works Expense 
and Administrative Expense ; General View of the 
Foregoing Operations; Orders—Service or Standing 
Orders ; Orders—Production Orders; Cost Sheets 
and Burden; Costing; Departments; Costing on 
Method A (Department Hour-cost Method) ; 
Costing on Method B (Hourly Burden or Per- 
centage Plan); Costing on Method C (Scientific 
Machine-Rate Plan); Costing on Method D 
(Determining the Machine Rate); Costing on 
Method E (Control of Factors); Collecting 
Departmental Costs; Final Remarks on Costing; 
The Inclusion of Interest in Cost 

In this section the author extends the ele- 
mentary principles laid down in Section I, and 
shows the entire mechanism of cost accounting 
by means of a general diagram This general 
plan is then applied to cost finding by means 
of the three methods of distribution (A, B. and 
C) explained in a preliminary way in Section I 


second section of 
bearing 


Diagram ; 


The 
chapters 
Gereral 
Purchase 


Chapters 19, 20 and 21 are devoted to a dis- 
cussion of Mr. Church's well-known plan of 
allocating expense by means of a_ scientific 


machine rate, so called, and a supplementary 
rate The use of “production centers,” the 
clerical machinery for allocating expense to them 
and the precautions that must be taken to insure 
accuracy under this method are discussed, and 
the principal blanks and forms needed are illus- 
trated. The remaining chapters of the section, 
as can be seen, are devoted to more or less 
detailed discussions of certain elements of manu- 
facturing expense and the proper methods of 
disposing of them in the costs. 

The third section consists of four chapters: 
The Nature of Reports and Returns; Reports and 
Returns for the Foreman; Reports and Returns 
for the Superintendent; Reports and Returns for 
the Executive. 

These chapters consist of material originally 
published as a series of articles in the “American 
Machinist,”” in September, 1915, and have been 
revised and extended for this book. They in- 
clude a general discussion of the nature of 
and some suggested reports 


reports and returns 
that may be of use to the several executive 
officials. This particular feature of cost finding 
is most important, and Mr. Church's discussion, 
while brief, is good and to the point. 

While the book is written largely from the 
standpoint of the accountant, it is perhaps for 
this reason the best statement of the relation 


of cost finding to the general accounts that has 
yet appeared The discussion is clear, and the 
book is not filled up with blanks and forms 
that are meaningless or special; only such blanks 


and forms as are necessary and sufficient to 
illuminate the text have been inserted The 
discussion, furthermore, is well balanced, the 
author having wisely refrained from pursuing 
any phase of the subject to an extreme Even 
the subject of production centers, in which the 
author is particularly interested, since it is 
largely his own conception, has been treated 
concisely In fact, some items are treated 


perhaps too concisely, as for instance the subject 
of depreciation Conciseness is, however, a 


virtue in book writing. The book contains very 
little on the subject of cost prediction, which 
is rapidly becoming a most important feature 
of all industrial management Of course, the 
methods of finding the material necessary for 
cost prediction are fully discussed, but the book 
would have been bettered by specific reference 


to this phase of the application of cost records. 

The book, as has been noted, has been written 
largely from the viewpoint of the accountant, and 
the diagrams and forms presented are those that 
pertain largely to the accounting side of cost 
finding Nevertheless, the manager and shop 
executive will find much of interest and profit 
in its pages, and no library on cost finding 
or industrial management will be complete with- 
out it It is a little advanced for college 
students, especially those who have not had a 
course in accounting, though in the hands of a 
good teacher it would be very serviceable It 
is somewhat large also for a college text, since 
in general only the basic principles of cost 
finding can be and should be taught in college. 
On the whole, however, it is a very praiseworthy 
production and is a decided addition to the 
literature of the subject 





Personals 











vice-prest- 
charge 


been appointed 
Locomotive Co. in 


Cc. K. Lassiter has 
dent of the American 
of manufacturing 


John A. B. Patterson has retired from active 
service with the Standard Gauge Steel Co., but 
still retains his place on the board of directors 


Spencer Weart has been elected president of 
the Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J., and G. 0. Smalley has been elected 
treasurer 

C. C. Cleland has been appointed sales man- 
ager of the Reliance Gauge Column Co., Cleveland, 
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Ohio, in place of F. Roberts, whose connection 
with the company has been severed. 

Gen. George W. Goethals has opened an office 
at 43 Exchange Place, New York City, where he 
will engage in a general consulting practice in 
civil, electrical, mechanical and hydraulic engi- 
neering. 

E. B. Merriam, assistant engineer of the switcn- 
board department of the General Electric Co., 
has been transferred and now heads the industrial 











service department which has _ recently been 
organized at the Schenectady plant of tne 
company. 
Trade Catalogs i 
Lathes and Screw Machines. Un'versal Ma- 
chinery Co., Milwaukee, Wis. Bulle‘in with 
illustrations and calendar. Pp. 12; 4% x65 In 
How To Measure Screw Threads. Greenfietd 
Tap and Die Corporation, Greenfield, Mass. Bui- 


letin; pp. 16; 6x9 in.; illustrated. This bookiet 
deals with the subject of the inspection of screw 
threads and is the first of a series which is to 
be published by this company. 





Business Items 











The Carpenter Steel Co., Hartford, Conn., has 
closed a contract for the erection of a new build- 
ing for office and storehouse purposes. 


The Modern Tool Co., of Erie, Penn., has 
moved its Detroit office to 1223 Dime Bank 
Building. The office will be in charge of H. T. 
White. 

The Hoenign Machine Shop, East Liverpool, 


Ohio, has been sold and will hereafter be oper- 
ated under the name of Bucher, Smith & Co. The 
new owners are F. W. Poland, B. H. Bucher, H 
V. Smith and A. J. Bostock. 

Canadian S K F Co., Limited, has been or- 
ganized under Dominion charter for the manu- 
facture and sale of S K F Self-Aligning Ball 
Bearings in Canada. All correspondence should 
be directed to Toronto, in which city headquar- 
ters have been established at 47 King Street, 
West. 





Catalogs Wanted 











A. Pagney-Dumas, 8 Rue Pigalle, Paris, France, 
would like to hear from manufacturers of leather 
and shoe machinery and briquetting machines. 
Is also desirous of representing American build- 
why shaping, milling, drilling and other machine 
tools. 





Forthcoming Meetings 











American Society of Mechanical Engineers. 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 

Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month. A. E 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R. I. 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 


land. Monthly meeting, third Saturday *hilip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 

Western Society of Engineers, Chicago, Il. 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, I! 
Philadelphia Foundrymen’s Association. Meet- 
ings, first Wednesday of each month. Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 
Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar S. Teale, 
secretary, 35 Broadway, New York City 


The National Machine Tool Builders Associa- 
tion. The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 
o2o 
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Heat-Treating Plant of the New Process 
Gear Corporation—I 


By Kk. A. SuverKrop 





fore they are completed. With such treatment it is not 


SY NOPSIS—The first installment of a deseri to be wondered at that there is in the structure of th 
lion of the heat-treating, annealing, cementation, product a lack of uniformity that evinces itself in varving 
ardening, tempering, testing. sand blasting an densities and hardnesses. 

final inspection of gears made ina factory covering In the machine shop, to get the best results from men 
alfa million square feet of floor area, where ove and machines, it is obligatory that the material be of as 
LPO O000 gears, PINTONS. CTOSSOS ele Wiss Throwe eartv untiorm hardness is possible. Obviously. a cut 
re carbonizing furnaces eae lan ting speed that is suitable for properly’ annealed stock 





vould invite disaster if emploved on unannealed forgings 
Owing to the methods employed in making them, drop On the ordinary lathe, when a single hard piece is en 


orgings lack uniformity of hardness and toughness. Not countered, the machine is slowed down by the operator. 


nly is this true from piece to piece, but, for example, in But in this shop many automatic machines are used in 
the case of ring-gear forgings there is often a dearth o the production of the various kinds of automobile gears. 











FIG. 1. PART OF THE HEAT-TREATING DEPARTMENT 


uniformity of hardness throughout a single forging, Che operator of such a machine merely places the rough 


aused by this lack of even treatment in manufacture. orging and removes the finished work. The setting ol! 


Lack of equal heating while forging will cause a gear to the tools and the speed of the machine are no concern of 
ri } } ’ ] 
« hard on one side and soft on the other. Again, some His, he tool setter sets the tools, and the hardness and 


orgings are finished at a single heat, while others of the toughness of the forgings determine the speed at which 


me object and material are subjected to several heats the machine is run. The operator can of course start and 
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stop the machine, but these are merely features assuring 
the safety of the tools, machine, work and so forth. 

Granted then that an automatic machine should be run 
at an efficient speed, it is obviously necessary that the 
material to be worked by it must also be in an “efficient” 
condition ; that is, it must be as free cutting as it can be 
made without detracting from its suitability for the work 
it will ultimately be called upon to perform. As previ- 
ously stated, there is no such uniformity in commercial 
forgings, and to attain it all such forgings must be sub- 
jected to heat-treatment. 

At the works of the New Process Gear Corporation, 
Syracuse, N. Y., the old carbonigzing department is now 
devoted in its entirety to annealing and heat-treating all 
forgings and other material in the rough, on reception, 
The drop forgings are received in cars on a spur line of 
track that runs directly into the yard. Electric trucks 
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have two ears at the top for handling them while hot. 
Special apparatus is provided for this purpose. 

Each of the round pots holds eight or nine rings, which 
are piled one on top of the other. When full, the pot is 
covered with a loose lid of the same material as the pot. 
The lids, however, are not luted in place. 

The pots are next charged into the coke fired furnaces 
A, Fig. 1, of which there are seven in this department, 
large enough to hold 10 of the 14-in. pots or 12 of the 
12-in. ones. Natural draft only is used, the air entering 
under the grates of the fireboxes B from openings below, 
both at the back and the front. As previously stated, the 
pots and their contents are brought to the high heat to 
correct faulty structure due to possible previous mis- 
treatment of the steel in forging. 

For openhearth steel this temperature is around 1650 
deg. F., and for nickel steel it is in the neighborhood of 








FIG. 2. POTS FILLED WITH § 
THE CONTENTS 


propelled by storage batteries carry the forgings in tote 
boxes to the storage bins at the end of the heat-treating 
department, a small part of which is shown in Fig. 1. 
Each ring forging for a gear, as it is unloaded from the 
tote boxes, is visually inspected. It is then thrown, with 
a twist of the wrist, upon a flat steel plate. The method 
of throwing it down causes it to rotate on its axis, and 
while thus rotating any that are bent are readily detected. 
These are returned to the forge and straightened. 

The preliminary operation in heat-treating ring forg- 
ings is to give them the “high heat.” This is consider- 
ably above the critical point of the steel and results in a 
complete change of structure of the steel throughout the 
forging. For this operation the rings are taken from the 
bins and placed in annealing pots, some of which are 
shown in Fig. 2. They are made of unannealed malleable 
cast iron. 

Two sizes of pots are used 
diameter. The 14-in. pots accommodate the larger rings, 


12 and 14 in. in inside 


10°in. in diameter, and the 12-in. pots the smaller rings 
and other small forgings. Square pots are also used for 


other pieces, such as stem pinions and the like. Ail pots 


SAND TO RETARD COOLING FIG. 3. PICKLING TANK FILLED WITH VARIOUS 


TYPES OF FORGINGS 


1550 deg. F. Tlaving attained the heat, the pots and 
their contents are held at this temperature for half an 
hour, after which they are drawn by the aid of the tool 
(‘and the hoist D. The contents are quenched (depend- 
ing on the results required, or the steel being treated, or 
both) either in oil or water, in the tanks visible at the 
right. 

For the second, or low, heat, or “draw,” the treatment 
\aries somewhat, depending on the steel and also on the 
temperature of the atmosphere. In the summer the pots 
are repacked in precisely the same manner as for the high 
heat and charged into the furnaces. They are then 
brought up to or slightly below the critical point of the 
steel, depending on the machine operations they are to 
undergo. 

Steel containing about 3.5 per cent. nickel and 18 to 
20 points of carbon, which is to be turned only and not 
broached, is heated to approximately 1250 deg. F. If the 
work is to be broached, the temperature to give the re- 
quired results is about 1450 deg. F. Openhearth steel 
containing about 18 to 20 points carbon is also heated to 
about 1450 deg. F. 


Some of the work, as for instance the 
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side pinions of differentials, is not subjected to a secon 
treatment, but in the initial heat is raised to 1600 dee. F. 
and quenched. 

Without exact knowledge of the composition of the 
steel, exact treating temperatures cannot be given. With 
a knowledge of analysis of the steel, the qualities requisite 
to facilitate the various machine operations and insure 
subsequent efficiency can, however, be readily imparted 
to the steel by varying the temperature to which it is 
heated and by altering the method of quenching. Thu: 
work that is to be broached is heated to the AC1 point, 
that which is to be turned, but not broached, to the AC3 
point. 

Having reached the heat desired, the pots are held at 
this temperature for an hour, drawn from the furnace an 
allowed to cool slowly to 800 dee. F.. after which it 


safe to remove the forgings from the pots and cool them 


off in water, as no structural change takes place when they 


nz a 
ee 








FIG. 4. COPPER PLATING THE ENDS OF CROSSES 


are quenched at a temperature as low as t .. In winter 


1 weather Is cold, the procedure is of 1 ~ 


time, when 1 
sity somewhat different. 

Ienoring other conditions, hardness in steel is caused 
by rapid cooling from, or above, the critical point to 
temperature of about 800 deg. FF. The rapidity with 
which this cooling takes place, other conditions being 
equal, governs the hardness; that is to say, the quicket 


} l 


the drop it temperature the harder the steel, and 


versa. For this reason, in order to retard cooline whet 


performing the drawing operation in cold weather, it is 


customary ih some plants to allow the furnaces to coo 


slowly with the pots still in them until a temperature of 


about S00 dee. F. is reached, when the pots are drawn 
and the contents taken out and quenched. Obviously, b 
this method there is a great waste of heat and time. and 
also of fuel necessary to bring the furnaces up to heat 
wain. In the plant under discussion the process pur- 
ued in winter is as follow 

Before charging the pots for the second heat their bot- 
toms are cove red with dry silica sand to a depth of about 
1, in. The rings are then placed in the pots one on top 
of the other and the covers put on, but not luted. The 
pots are then charged into the furnaces and brought up 
to the desired temperature When the heating period } 
concluded, the pots are withdrawn, the covers removed 


and the pots filled to the top with dry silica sand 


or, ii 
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they words, to nbout 7 


The pots 


are then run out to the cooling floor, as shown in Fig. 2. 


1 ovel the top ring. 


and allowed to cool to 800 deg. F 

The sand delavs the cooling, so that it takes about the 
same length of time as in the summer to reach 800 deg. 
i'—say about 7 hr. Formerly, the temperature was tested 


with a thermometer; but the men handling this work soon 
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FIG. 5. PACKING DEPARTMENT 


learned that, when the 
hand on the outside of the pot, the inside was approxl- 


could hold the bare palm of the 


tmmately at the prescribed heat. 

The forgines, after heat-treating, are trucked to the 
Here the work is loaded into the ‘tanks, 
as shown in Fig. 3, and pickled in a solution of water 
. compound in the proportion of 1 
Lbl. of compound to 200 eal. of water. Steam is then 


into the bottom of the tanks through perforated pipes. 


{Phe duration of the pickling operation varies with the 
ymnount of scale to be removed and takes anvwhere from 
Sulphuric acid has been used for this work, 


but the Edis compound gives equal results at less than 
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a third of the cost with sulphurie acid. When the pick 
ling has proceeded far enough to loosen the scale, the tank 
is drained and the forgings are subjected to two washings 
with clear hot water. 

Pickling removes practically all the scale; that which 
is left is in the form of a loose film, which is readily re- 
moved in the tumbling operation that follows and is car- 
ried on in the same department. The tumbling barrels 
are of iron, and cast-iron stars are utilized to assist in the 
removal of the scale from inaccessible parts of the forg- 
ings. While pickling can hardly be termed a part of the 
heat-treating operation, it removes the scale formed in 
that operation and for that reason is considered pertinent 
to the process, 

In the same building that houses the heat-treating de- 
partment is the copper-plating department. While this 
also may be considered as apart from the heat-treating of 


forgings, it is in reality verv closelv allied to the case- 
hardening of the parts, for the reason that the parts which 
are to be locally casehardened only are in this depart- 
ment plated before going to the cementation operation. 
In Fig. 4 one of the copper-plating tanks is shown. A 
number of be it: They are 
hung by their central holes on horizontal rods. The cross- 
ends for about in. are required to be soft. Sufficient 
thickness of copper to prevent penetration of the carbon 


crosses A will observed in 


in the cementation process can be deposited on the cross- 


ends in about 15 min. A series of ends having thus been 
plated, the operator turns the crosses by hand to expose 
the next row of ends to the plating action. 

Just as it is necessary to insulate steel from the action 
of the carbonizing operation, so also is it necessary to in 
sulate it from the action of the plating solution. Certain 
pieces, such as small pinions, are required to have the bore 
soft while the teeth are hard. Rubber collars are pulled 
over these, which hug them tightly and prevent the solu- 
tion in the galvanic bath from gaining access to the teeth 
while the bore is exposed for copper plating. 

It will of course be understood that all work handled 
in this department has already been machined. Some 
yrepared for local hard- 
ening are daubed with fire-resisting paint or paste. This 
is done in that part of the new casehardening plant de- 
The cement 


other types of work that must be } 


voted to the packing of the hardening pots. 
used here for this purpose is known by the trade hame 
of “Adamant” cement. It looks very much like common 
yellow clay; in fact, yellow clay mixed with water to the 
consistency of molasses will make a satisfactory resist for 
local casehardening. All that with fire 


paint should be thoroughly dried before it is packed in the 


work is coated 


hardening pots. 

The casehardening compound used at this plant is a 
mixture of charcoal and charred leather. In size, the 
granules of which it is composed are about equal to buck 
wheat coal. For packing the pots, old, or burnt, com- 
pound and new, or unburnt, casehardening material are 
mixed and used in the proportion of three parts of the 
old to one of the new. 

All parts to be casehardened are marked in conformity 
with an elaborate system of symbols indicating the heat 
number, number of furnace where treated, hour, day, 
month and year and any other feature of which it is de- 
sirable to keep track, so that at any future time the sym- 
bols and records will give an exhaustive history of the 


piece, 
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In > is shown a part of the pot-packing depart- 
ment, 
The trucks with three pots on them are first run over to 
the piles of newly cut gears, and the operator piles six 
rings against each pot, as shown at C. The truck is then 
rolled to a position convenient to the chutes dD, which 
bring down the casehardening compound from the mix- 
Eight men can pack simul- 
A scoopful of compound 
is first dumped into the bottom of each pot. The size 
of the scoop is such that it will give a depth of about 11 

Another 
scoopful is then dumped on top of the ring, another ring 


The trucks A accommodate three pots B, as shown. 


ing room on the fourth floor. 
taneously at the packing bench. 


in. of compound for the bottom ring to rest on. 


placed, and so on till the last ring is in position, when tie 
pot is filled to the level of the seat for the lid and smoothed 
off. Such a pot is shown at /, while at B is shown a pot 
in which the last gear ring has been placed, but which 





FIG. 6. LUTED POTS AND FURNACE TOOLS 


has not been filled with compound. Between the rings a 


this kness of compound of about oy in. is allowed. and on 


top of the last ring about 2 


in. is placed. 

After being filled as described, the trucks are run out 
of the way, to have the lids placed and luted on. How- 
ever, before plac ing the lids, three pots of each furnace 
charge are selected to receive test pieces, These are pieces 
of 3 round steel rod rolled flat on opposite sides to 
a thickness of about jy in. and cut about 134 in. 
They are attached to wire, so as to be readily found and 
They are thrust down into the 
One of them is placed in a 


Ih. 
long. 
removed when wanted. 
centers of three of the pots. 
pot in the second row from the back of the furnace, while 
the other two are placed in pots that will be in the front 
The pots so 
having 


row in the furnace and easily accessible. 
the 
varying numbers of balls of fireclay on their lids. 


selected are distinguishable from others by 
The 
one at A, with the three balls, will be placed in the second 
row from the back of the furnace, while the ones with 
one and two balls (at B and (’) will go in the front row. 


The steel used for the test pieces is of special analysis and 


These “‘test-piece pots” are readily seen in Fig. 6. 


known affinity for carbon. 

To digress for a moment: Other conditions being equal, 
a piece of steel of small section will carbonize more quick- 
ly than a large piece; and while the steel used for the test 








ba sae oa 





March 8, 1917 AMERICAN 
pieces is small in comparison to the work, its composition 
and affinity for carbon are known, and besides this it is 
located in the center of the pot and consequently where it 
will reach the cementation heat last and will begin to ab- 
sorb carbon last. 

The duration of the heat is 9 hr. The coke-fired fur- 
naces take about 3 hr. to bring the pots to the temperature 
where cementation begins, and from this time on till the 
eighth hour is reached the ‘pots are not molested. At 
the eighth hour one of the test-piece pots at the front is 
removed from the furnace, with the tool shown at D; 
the lid is lifted and slid to the side, with the tool shown 
at EF. With the same tool the test piece is hooked out by 
its attached wire and dropped into a bucket of cold water. 
It is then gripped in the vise, the two flat opposite sides 
giving a firm hold, and broken to ascertain the depth of 
case. If the proper depth of case has been attained 
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(which frequently occurs even at the eighth hour), the 
pots are removed and run out to the cooling dock to 
cool slowly. 

In any event the test piece indicates, to the man in 
charge, the comparative thickness of case that can be ex 
pected on the work. At the end of the ninth hour the 
pots are removed and run out to the cooling dock, where 
they remain till they are cold. At the end of the cooling 
period the other pots with the test pieces are opened, and 
the test pieces are removed without disturbing the rest 
of the contents. Afer being heated to the hardening tem- 
perature the test pieces are quenched and broken. Should 
they show, which they sometimes do, that the proper 
depth of case has not been obtained, the opened pots are 
again luted up and the whole charge is returned to the 
furnace for further treatment. 

[To Be Continued | 
soe 


The Mirth of a Nation—A Small-Shop 
Tragedy 


By Joun H. Van DEVENTER 





SYNOPSIS—The evils of unwise legislation fre- 
quently are not realized until after the laws have 
been enacted. In this article what would happen to 
the machine-shop man under a compulsory metric 
system, is graphically impressed upon the reader. 





Scene 1. Convention of metric propagandists at Wash- 
ington, D. C., to celebrate the approaching passage of the 
Metric Measure Bill providing for the compulsory and ex- 
clusive use of the metric system throughout the United 
States. 

Dr. Fatton, concluding his speech : 
fellow scientists and co-workers, we who for long years 
have fought and bled in the cause of the centimeter, liter 
and kilogram are about to gaze upon the dawn of a new 
and glorious era. |Applause.| Ere the bright sun of an- 
other day casts its metric beams through yonder windows, 
laws will be passed that will place our beloved country on 
a par with the great industrial and scientific nations of 
the world—Bolivia, Brazil, Chile, China, Colombia, Costa 
Rica, Mexico and Spain. No longer need the youth of 
our land spend arduous and wasted years in absorbing the 
illogical relations between the inch, foot and yard. The 


. and now, 


very names of these antiquated and horrible units grate 
upon our enlightened ears, reminding us of inchworms, 
footpads and boneyards. Henceforth, these fortunate 
young minds will be soothed by the beautiful inter-rela- 
tions and co-relations of units, such as the co-relation 
which states that 3.28083 ft. equals 1 m. [Loud ap- 
plause.] Henceforth, the man who is 6 ft. tall need not 
labor and sweat to determine his height in inches. He 
will have the exquisite satisfaction of knowing his height 
to be 1.8288 m., and the profound joy which comes from 
the advantage of being able to convert and express this in 
millimeters, centimeters or decimeters merely by shifting 
a decimal point—the joy which a Rockefeller or a Mor- 
gan now possesses in his ability to express his wealth at 
will in eagles, dollars, dimes or pennies. [Thunderous 
applanse.] And let the misguided opponents of progress 


who would now stand in the way of this great scien- 
tific reform and block the wheels of civilization—our an 
tagonists—bheware, for this law will carry with it dire pen 
aities that will be rigidly enforced against the stiff-necked 
and unruly who may adhere to the old order of things. 
Qur prisons and penitentiaries yawn for them, and fines 
will be 
he hands to Dr. Fatton, who reads it with much emotion. | 
I am too full for 


| Enter messenger in haste, with message, which 


My beloved hearers, I can say no more 
utterance—the bill has passed! [Overwhelming applause, 
and waving of handkerchiefs. ] 

| Curtain | 

Scene 2. Police court at Ogosh, Wis., Justice Hard- 
block presiding. Time, one month later. 

Justice: Next case to the bar. Officer, repeat the 
charge. 

Officer: Speeding an automobile, yer honner. 

Justice: How fast was the prisoner going at the time 
of the offense ? 

Officer: All av’ 40 mi. an hour, yer honner. 

Justice (rapping with gavel): Careful, officer, or I 
shall commit you for contempt. It is no longer lawful 
to use the word mile. How fast was he going by the 
metric system ? 

Officer: Faith, yer honner, I didn’t see him go bye 
thot at all, at all—it was Paddy Doyle’s saloon he waz 
passin’ at sich a speed. 

Justice: How fast was he going in meters or milli- 
meters, you blockhead ? 

Officer, scratching his head: Will, sor, at laste 25 mm. 
an hour, an dommed if I cud make it one less! 

Justice, severely: Ahem! A most reckless and crim 
inal speed, dangerous to the life and limb of the public. 
Prisoner, what have you to say for yourself before sent- 
ence is imposed ? 

Prisoner: T’ll swear that my speedometer did not 
register over 15 mi. an hour, your honor! 

Justice: The evidence of an instrument reading in 
miles is no longer accepted in courts of law, and besides 
it is a criminal offense to have one of them in your pos- 
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SCSSION | fine you S50 for overspeeding. and suspend 


sentence on your having thi 


im your possession, conditional that you buy a metric one 


tomorrow. 

Prisoner: Sweep out the cell, Judge, I had to mort 
the 1711 
company in jail if every bus owner is compelled to buy a 


What 


farm to buy the flivver. have plenty ol 


ruve 


new speedometer to suit the metric law. kind of 
aft is this, 


Justice, interrupting: 


ol 


anyway 
Officer, the 


Clerk of the court, make out commitment paper for 60 


remove prisoner. 


days at hard labor. 
{Curtain | 


Scene 3. Jones’ machine shop and foundry, Catcha- 


cold, Mich. Time, three months later. Curtain rises on 


jilly Jones and Tom Hardy at work on a steam-pipe 
break that has shut down the plant. Shop clerk enters 
through doorway marked “Stockroom.” 


Clerk: Not another piece of 214-1n 
Mr. Jones! We used the last 


gasoline-pump suction pipe. I 


prece 
called up the Azax Sup- 
60-mm. 


ply Co., and all they can sell us is metric size 


is the nearest. with five threads to the centimete 

Jones, excitedly: Blank! Blank !! Blank the metric svs 
tem anvwayv! Id like to see the lobsters that wished 
it on us sweatin’ over this here job. You’d have thought 
from their talk that this country was goin’ to be heave 
with the metric system. but as near as I can make out 
it’s voing to resemble the other plac ' Call rm the \ Zan 
(Yo. again and see if they have adapter fittings to take 
214-in. and 60 what-vou-may-call-it 

Clerk: I asked them that and they said no: the fit 


ting people can’t get taps because the tap makers are 
swamped with three years’ advance business on metri 
S1Zes. 

Jones: God bless good old ay Fatton ! Call up 


Professor Boyd and ask him to tigure out the blamed ( 


mensions for us in ine hes, so we can make a Master tap 


and a die from that 


Clerk : We can’t do that. sir: Profé sor Bove has heen 
fined $500 for accommodating Jim Hodge in a similar 
way on a special-size reamer. I guess he’s converte] to 


the metric system now, or will be when he gets 
No use to ask him. 


Well, we'll 


and 


do the same as everybody else is 


new 


Jones: 


then, make a standard of our own. 


(et a piece of the 60 dingus pipe, measure it up mn Ene 


| l “ 
caoimng, 


lish and make a tap and die as near to Briggs good old 
dot t 
keep out of bankruptey until the 


will 
fully 


Imagine manv of us 


standard as you can. | 
metric system is 
introduced anyway, if this is an example of it. 

| Curtain | 
Interior of John 


Curtain 


Scene L. Time, 


Saunders 


Saunders’ cottage 
Mrs. 
little Jimmy waiting the return of father from the shop. 

Mrs. S.: I father 
lately, Jimmy : the last 


six months later. rises on and 


wonder what’s come over your 


he hasn’t been the same man for 


‘x months. .~Seems sort of worried and depressed like. 


Here’s his dinner gettin’ cold again: I do hope there’s 


nothing happened to him at the shop. 


Mebbe its 


swistem, Ma. 


Jimmy : somethin’ to do with the metric 


Mrs. S.: 
makin’ for all of us. 
your pa’s undershirts for him, size 42, and last week when 


I wouldn’t be surprised. with the trouble its 
Here for 20 years Pve ben buving 


Enelish-measure speedometer 
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they gave that 


take s 


| HAKC#H ira) that some 


me 
Seems that he 


sah biit SIZ 


wouldn’t cover a two-vear old baby. 


size 135 now, and the price in proportion. I asked thi 
girl in the dress-goods department how many vards if 
would take to make up the dress pattern I saw in last 


said, “Hush! Do you want to 


She showed me a fellow walking up and 


Sunday’s paper, and she 


hy arre sted 


down the aisle wearing big glasses and a red badge and 


said hy for violations of 


nspector lookin’ 


Was a metrr 
the law Well, well. it’s a funny world, but here comes 
vour father, Jimmy, at last. [Enter John Saunders 
downeast and smelling of whisky. He bangs his dinne 
pail down on the table and throws himself into a chair. | 


Mrs. S.: 


Saunde ra: 


Why, John, 
Well, ain’t it 


heen drinking ! 


; 
VOU \ 


sh to drive a man t 


enou 


Here I’ve been worl mW hard for the 


past vear for 
i) raise and now mv pav has been cut 10 per cent. t 
help pav for the burden of puttin’ in this blamed metri: 
system Tool makers are the only neople that get goo 


nowadavs: there ain’t much for us machine ope 
and won’t he 


and 


mone 
until all of the factories 


into 


oot 


their old jigs fixtures made over metric sizes 


Most of ’?em has to be thrown out anyway. I[ can’t blam« 
the boss: he’s raised the prices of evervthing as much as 
neople’ll stand. and it’s a wonder if he don’t get brok« 
with all goin’ out and nothin’? comin’ in. Funny part of 
it is that nobody wanted the metric svstem anyway 
eustomers didn’t want it. bosses didn’t want it. and God 
kno the men didn’t want it Just a few seentifi 


noliticians in Washington wanted it. and thev put it 


S while we wer rsleen Talk about this coun 


that can be put 


a thing like 


Vm 


try be 1 democracy. wl 


! ' ’ 
mnou-wr the popular vote: voing to look ul 


Russia. 


Mrs. S Eat vour supper. John. and vou’ll feel a 
little better I was afraid you was laid off altogether 
ind then Pd have two of vou hanging round the hous 
Jim womt be able to go to school for six months vet 
ntil et all of t hoolbooks written over in the 
met tem. Then we'll have to pay extra taxes for 
the new books. T sunpnos Well. it?s alwavs the poor 
hat have to pav for suel ys, and I suppose we’ll 
live through it We'll cut out the butter except on Su 
days and make our old clothes do this vear and eat meat 
twice 1 week and vet Jimmy a job as messenger hoy 
and try to keep up the payments on the house. 

| Curtain | 

Scene 5. President’s office, the Cleveladelphia Manu 

facturing Co., an old, established and highly reputable 


that has been 
Curtain 
the 
He presses a 


a varied line of machinery 


making 


marketed in all civilized countries. rises 
th 


tor the preceding veal 


W ick ly 


on the president of company studving financial 


statement hutton. 
and the chief accountant enters with detailed statistics 
President: Mr. 


Our manufacturing and selling 


Jenson. we face a serious problem 
expense this vear exceeded 
This is not counting what 


$600.000 


our net sales by $236,785.68 


is included in the additional blanket fund oO] 


that we spread over thy four vears to provide for 


the outlay 


COME 


to purchase metric gages, measuring 


necessary 


devices, jigs, fixtures, changes to existing machine tools, 


ete., made necessarv through adopting the metric system. 


We estimated that this outlav would absorb the addi 
tional expense of this change, but it appears to me that 
we cid not look lal enough into the problem. What 








——s S 


Fm 32 ronan 


SS Sa 
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percentage of our business has been repair parts, taking 
the preceding five years as representative ? 

Accountant, consulting data and figuring rapidly: 
Sixty-four per cent. Mr. Stockton. 

President: How has the total volume of this repair 
business increased during these five years ? 

Accountant: From $468,421.76 for the vear five vears 
from date to $845,846.91 for the preceding year. 

President: In other words, the volume of this business 
has practically doubled, which is to be expected from our 
long time in business and our increase in new busi- 
ness. We may expect under normal conditions that this 
percentage will continue and even increase. Now, what 
percentage of last year’s repair shipments was for ma- 
chines in service 10 years or more? 

Accountant: Eighty-three per cent. 

President: Good in one way, Mr. Jepson, but omi- 
nous in view of the compulsory adoption of the metric 
system in this country. Our customers abroad are not 
coing to throw away usable machines because those at the 
head of affairs over here have sold their country’s in- 
dustrial birthright for a mess of metric pottage. We 
shall have to continue filling orders for these parts for at 
least 15 years; and while we may call the measurements 
millimeters instead of inches in order to keep out of 
jail, the sizes will be English and not metric. On the 
other hand, our new machines must be metric and not 
English. Hence, for the next 15 years I foresee the main- 
tenance of a double standard in our shops, with double 
expense, double the liability for error and endless con- 
fusion. We will not dare to permanently retire one of our 
old tools, jigs or fixtures; in addition we must maintain 
an equally elaborate set of the new standard. Two sizes 
of every piece will be constantly present in our shop, 
necessitating double supervision and the splitting of lots, 
with its diminished-profits accompaniment. We must 
carry two stocks instead of one or else suffer serious de- 
lays in shipment, having already established a minimum 
safe stock list from previous experience. We must double 
our drawings and designs without one single duplication, 
which means a double expense for maintenance aside 
from first cost. In fact, to make the same net annual 
profit, we must practically double the capacity of oar 
plant and reduce our overhead at least 25 per cent. from 
its present figures. They say the next generation will 
gain by the adoption of this metric myth, Mr. Jepson, 
Lut I fear it will not be the heirs or followers of those 
who in this generation through hard work and _ honest 
dealing have established or built up worthy enterprises. 
I seem to foresee strange industrial wolves tearing at the 
fabric of our country’s commercial wealth, built up so 
carefully during the past century—wolves eager to fill 
themselves with meat and caring not what becomes of the 
stricken carcass from which the life blood has been 
sucked. By the way, Jepson, what is the latest news about 
International Consolidated ? 

Jepson: It is strangely difficult to get wind of their 
doings, Mr. Stockton; but IT heard it rumored this noon 
that our competitors, the Climax Co., have sold ovt to 
them at a ridiculous figure. 

President: That is all, Mr. Jepson; you may go. 
[Aside.] Already the woives are howling in the distance! 
[ Curtain } 

Scene 6. Board room of the International Consoli- 
dated, New York City. Time, two years later, Cur- 
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tain rises on the 16 directors and guiding spirits seated 
about the mahogany table, smoking perfectos and finger- 
ing diamond fobs. A large number of them appear to be 
foreigners, and the remainder are recognized as un- 
scrupulous wolves of the financial district. The chairman 
of the board, Howard U. Skinnem, rises to address the 
gathering. 

Skinnem: Gentlemen, we may congratulate ourselves 
on a most successful period. The past six months leave 
nothing to be desired by the most expectant among us. 
We have not hidden our talents in a napkin; we have 
used them, and they have produced tenfold. Those of 
us who six months ago were worth a million are now 
worth ten. Nothing that I can say to you will speak more 
eloquently of our progress than the report of our sec- 
retary, Mr. O. I. Bleedem, who will now take the floor. 
| Grunts of satisfaction. ] 

Bleedem: I have to report, gentlemen, that during the 
preceding period of six months 1233 manufacturing 
plants went into bankruptcy. Of these, we acquired the 
207 which were important enough to interest us, at a 
total expenditure of less than half the physical inventory. 
In addition to this, we obtained through other meth- 
ods, of which Mr. Bludgeon is in charge and with which 
vou are familiar, 74 plants representing an annual going: 
business of $478,000,000 at an expenditure directly on 
them of a little less than one-quarter of that sum. Among 
these, you will be delighted to hear, is the Cleveladelphia 
Manufacturing Co., which has fought us tooth and nail 
during the last two years. The itemized list of receipts 
and expenditures you will find on the printed sheet in 
front of each one of you. It will be unnecessary for me 
to repeat these figures, but I will be pleased to answer 
questions relating to any individual items. 

Chairman of Board: Mr. Abel Grinder wishes to 
address a question to you, Mr. Bleedem. 

Mr. Grinder: TI notice a considerable fund that has 
heen expended in the conversion of various minor legis- 
lators and public officials to the metric system and to 
spreading a sentiment for its adoption prior to the en 
forcement of the law. I also notice various funds paid to 
our secret-service bureaus to determine and bring to 
prosecution violations of the metric law. But it appears 
to me that you must have overlooked one large item, 
Mr. Bleedem, for I see no figures of disbursements to the 
eminent scientists who so enthusiastically aided us in se 
curing metric legislation. 

Mr. Bleedem: Set your mind at rest on this point, 
Mr. Grinder. The most effective aid of these gentlemen 
cost us nothing and was in fact unwitting on their part. 
They were simply riding a hobby, and a scientist riding a 
hobby is deaf, dumb and blind. We simply fed the 
horse, kept the course clear, and they won the race. 

| Curtain | 

Seene 7. Private dining room in a large New York 
hotel catering to millionaires and diplomats of foreign 
extraction. Time, two hours after the close of the In- 
ternational Consolidated directors’ meeting. Seated about 
the table are a number of the directors of the Consoli- 
dated, but it is conspicuous that no Americans are among 
them. An elaborate banquet is being held in celebration 
of some event eminently pleasing. 

First Director, rising with his wine glass in hand: 
Gentlemen, I will propose a toast, “Our homeland!” [All 
rise enthusiastically and drain their glasses.] In another 
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six months, mv friends, all w ce rea Mhiis ited 
country. so proud in its industrial might, will lie as 
helpless as did Samson to the PI stines \lreadyv we a 
in control of the best of its industries—those which have 
survived the uprooting cataclysn ota niversal « Lae 1 
standards. The remainder we will throttle at our will. 
And who then will compete with our melane 

Second Director These statesmen ! this ountry 
how ridiculous it has been to hear them preach national 
defense, to see them build forts and battleships ! And 
vet how easily thi permitted s to onquel them at 
ne blow—the passage of our metric bill. We have 
quered America without firing a gun, and henceforth the 

] 


Americans will be our industrial vassals. 


diplomacy of the homeland, which has brought about thi 
suicide of our enemy, thus giving us a bloodless victory 
}Curtau 
Ty ' : 4 5 — 
Grinding in Theory and Practice 
By Robin Duri 

When a man thinks i ( over some new i 
interesting tacts regardll ill rade, speeds ai 
either thrdugh macriics ‘ ) observatio ‘ 
OOKS DUC OVvel nis reterences, ‘ SUaiiy nis on 
veneral statement that covers the cas A ore tiol 
ol this experience leads him to believe that altho 
subject is almost new ther nothing rea new abou 

Kach article on the subject “ | o og era 

that ma mean a tot whel ina ed. but o1 ‘ 
son of experience One of these general rules of conduct 
n erinding cal eover a Wie any ol meal L iz 
write anvthing on gerinding-wher actio s a sort oO 
plagiarism, because the thing re said or printed 
somewhere before 


md t he more 


Yet the farther along you go experienc 
you gain in grinding the more convinced you becom 
that the subject can only be dealt with generalities 
Kach operator himself must learn to determine in whicl 
direction to work if the wheel becomes elazed. or loaded, 


work, dr transfers scratches 





or shows chatter marks in the 


oO! does not gv ea warrantabl production, 


to the piece, 


or a combination of these things, and several others. 


PERSONAL EXPERIENCE COUNTS 


You can teach him to run the machine, you can give 
him a list of wheels that may possibly fit anv ordinary 
case, and you can teach him such rules as “decreasing 
work-speed makes the wheel act as though it wer 
harder.” etc... but you cannot tell him specifically that 
a piece ol work of a known material, of a given diamete 
and a certain amount of stock to remove, requires a 
wheel of a positive grain and grade, a work-speed of a 
certain peripheral feet per minute, a definite depth o 
cut and an exact traverse speed. He must learn these 


things through personal experience, l‘o itt rip to teacu 


him to grind is like trving to teach him to play a 
harmonica—you can show him how to twist his tongue 
and how to blow The rest is easy when he knows how 

Grinding conditions in themselves are so stinet 
from other machining operations, and the combination 
of altering variables is so confusing, that the whol 
subject has been practical eft out of the reainn oO 
mathematical calculation Even the changes in the com 


ol grinding wheels have been telt to the suy 


position 


I drink to the 








MACHINIST Vol. 46, No. 10 
estions rractical application rather than to any- 
mathematical. The fact that problems have been 
solver medium of sight, sound and touch has 
limited to a marked degree all efforts in which thes 
man elements are the boundaries. Yet the results 
ittained have been wonderful, and nothing derogatory 
‘ d of the masterful minds that are working 
laily to eve things in the grinding-wheel industry. 
lie Cure per Toorn Tugory 
\ friend of mine was one of the first to accept and 
pI ( hee that the thickness of the chip ner toot! 
milling is a deciding factor in determining the number 
of teeth in a cutter; and from this the proper speeds and 
eeds He also reasoned that the sam chip per toot! 
theory might also hold good in grinding, for determining 
the number of cutting abrasives in a wheel and also the 
eeds speeds In this way he thought that the opera 
mh ¢ might be made more scientific. H¢ 
is ql ( usiastic ovel his discovery 
I let him rave ecause I knew he would come out at 
thie sal OO! 2 ¢ ered But. re erthe less, his reason 
ys t fairly goo surtace, I had previously 
ul t sume hallucination mysel 
at to all the points that have to do with 
worked them out theory so you could give 
. i { > weeds, feeds, whee . lepth Ol cut and all the 
est Ile finally gave up trving to convince me, but in 
tiv } ve of his hea ~ iiding his idea in reserve. 
some day he is going to go through a lot of foolish 
ests [ know t symptoms because I have done some 
foolis things mysell in the grinding line. 
Running Keywayed Work in 
the Steadyrest 
By WALTER GABRIEI 
e following method was sed with great success 
vnel mridna tlh Keywa yer Mston OL a subpress die in 
tive ithe steadvrest 
Ihe shing .1 was bor ( W.00R2 smaller thai 
thr tside diameter of the piston B; then the outside 
<* > 
A 
i, | 
eM , 
\ ‘ MMi 
4 Orn 
THE SPLIT BUSHING 
\ turned 0.250 i ure thal ( ole, leaving a Wa 
lz. n. thick. The bushin was then cut to l¥ nu 
Att the bushing Was siotte rough, at an angl 
of 45 Cy it Was sprung onto the piston and provided 
sulislactor bearing tor the steadvrest 
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Using the Electric Welder on Parts 


for Automobiles 





By Roper 
\) VOPSTIs S70 j hing OPCTALIONUS vv tule 
} AR LAGI witleryu bow, floor plat 
mufiler cone, fender and some carburetor parts. 
The times required to perform th irious ope 
alions ar qiven ap Lhe thickness it the le 
welde d. 





~ being employed to advantage 


In the manufacture of automobile parts the spot wel 


] 


wer 


the Reo Motor Car 


I 
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ha SCCOl bracket is then put against the other fac 

the gave and we ed to the floor plate with three spot 
welds. The floor plates and brackets are made from 
0.109 in. (No. 12 gage) steel. The time required to 
weld on the two brackets is 1 mu (See Fig. 3.) 

In Fig. are shown three of the parts used in the 
construction of the muffler. At A is shown the mufllet 
‘Ape, whicl made from 0.0375 in. (No. 20 gage) steel. 
This part is made with a lap joint, as shown, and 18 spot 
welds are is dl to tasten the jo nt wh position, The avel 























1 


hangers are then welded onto the 
Fig. 2. 


In this operation 


time required is 1 min. 


16 spot 


Ki l Fig. 2 
FIGS \ND THE BATTERY BOX BEFORE AND 
AFTER BEING SPOT WELDED 
Co.. Lansing. Mich. Winfield and Detroit elects spot 
welders are used. 
In Fig. | is shown a battery box that has been forme: 
to shape prio to the spot welding operation. Th = DON 
is made from 0.051 in. (No. 22 gage) steel. The fo 


hatter DoOX as show) 


i , 7TTOTE , | 
welds are lhadce ane 


WELDING Brackets ON FLoon PLATES 
Two brackets are spot welded onto the floo tes 
during the process of manufacture. T plate is first 
blanked and punched to shape and the brackets blankee 


part 
‘ peration ” 


pe. t] 


The fl 


f 


I 


to the Hanve 


pes are Th 
e DiIpe. 


(No. 


Is 


{ 


{ 
1) 


1 
‘ 


ll 


The flange an 
} 


! 6 

SPOT WELDIN AS USED ON A MUFFLEI 

CONK AND ON A FENDER 

on 1 \ 1 {t} ! SHOW 

e plece has been roll o shape, the jot 
ree spot welds Chis band is made from 
4 TALE ster Che time required LO} 
operatio ! e muftle - wh ni 

Fig. 4. is the muffler exhaust pipe, The 

rmed on this is welding the flange to th 


ve is made with a short pipe at right anevles 
use, Which fits inside the pipe ¢ The two 
spot welded, thus lastening th flange lo 


d the pipe are made from 0.050 


we) ster "| Tippy 


required to unite the 


he spot-welding operation is about min. 























FIG. 3. WELDED 


formed at an angle. “The 


ind 


distance age is then placed i 





BRACKETS ON 


attached to the floor plate with three spot welds, 
edge being brought against the 


ivallist 


FLOOR PLATES 


first bracket A is then 
one 

heading as shown. <A 
the welded bracket. 


rst cut TO leneth. }y rforated 


1 WELDED MUFFLER P 


acturing the mutes hic. », the 


Poni, 
‘ | { “l int 
and formed int 
lower and 


at A. As 


pper part is then slid into the 


“| lyy aa welds 


ans L spot 





LOG 


peen closed by spot welding. 
The cone is made from 0.0375 in. (No. 20 steel 
and in producing the finished part shown 40 spot welds 


shown the cone end 7 


gage ) 
are used. The time required is 34 min. 

The spot welder is also being used to advantage in the 
fenders. In Fig. 6 is shown a fender 
The 
B, after it 


manufacture of 


after the welding operation. bracket iron A is 


welded on the fender; the end has been bent 
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to be held in place as the two 
To the 
the sleeve bottom is shown a carburetor sleeve on 
One of these 


nabling the short pipe 


urfaces are united by spot-welding operation. 
ne ge 
icit of 


which the slide vuide CG is spot welded. 


vuides is welded on each side of the carburetor sleeve, so 
the slide D ria \ be moved tO any desired position. These 
iwo parts sleeve and bottom—are made from 0.0375 


in. (No. 20 gage) steel. Twenty-two spots are used in 























FIG THE SPOT-WELDED RADIATOR CASING 
over, 1s also Spot welded. The skirt C is also attached 
by means of spot welding. The fender is made from 


0.0375 in. (No. 20 gage) steel and about 30 spot welds 
are used in its construction. The time necessary to mak 
these welds is if min. 

In Fig. 7 the 


is made in two parts and then united by means of weld 


is shown one of radiator casings, which 

















FIG. 9% WELDED CARBURETOR SLEEVE AND BOTTOM 


is 0.0375 in. (No. 20 
The 


average time required to weld one of these radiator 


The thickness of the metal 
gage) and four welds are made along the joints A. 


ing. 


casings is 2 min. 


When attaching the hinges to the hood the spot welder 
is used instead of rivets. The result is a much neater 
product in appearance, and the operation is performe: 
The hood is made of 0.0375 in. (No. 20 


The time re- 


more quickly. 
gage) steel and eight spot welds are used. 
quired is 2 min, 

One of the hoods, after the hinges have been welded 
on and the four parts fastened together with the hinge 
pins, is shown in Fig. 8. 

A carburetor sleeve bottom is shown in Fig. 9 at A 
The short pipe B is attached to the bottom by means of 
spot welding. The short 
which comes against the face of the sleeve bottom, thus 


pipe is made with a flange 


SPOT WELDING ON THE HOOD 


FIG. 8 


the welding operations to produce the parts as shown. 
lor the spot-welding operation approximately 4 min, are 
quired, 
x 
A Handy Chip Separator 
By A. Tow Ler 

lustration shows a chip separator that has been 
t, and is now in use, in the factory of the W heeler- 

Sch Carburetor Co., Inc., Indianapolis, Ind. 
In Lilis device the chips are placed in the wooden box, 
\\ iis provided with a mesh-wire bottom. Compressed 











THE CHIP SEPARATOR IN POSITION 


air is admitted at 60-lb. pressure through the pipe A to 
the air cylinder B. This cylinder is 214 in. in diameter 
t-in. stroke. The plunger is attached to the 
rod, as shown at C. The air forces 


and has a 
vy means of a 
the box back and forth, thus shaking out the chips. 


box by 
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Organizing a Time-Study Department’ 


By Dwicur V. MerricKkt 


} 1 , 





] 
of machine-, hand-tool o yperation time studies (2 
, j : j j j 1 \ , . 
SY NOPSTS—Outline of the work of a time-study the analysis of these studies and the fixing of minimun 
/ f jaf f sabi ; / { 
CEParenlEent ane ypiear organization, Phe bes limes: (98) the determination of cela allowances [fo 
fime-sludy nian iS Of Wio Hats Mad considerable tiv severd ( sses of WOrk (4) thre setting ol prec at 
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lrach of the work in a time-study department nstruction cards, showing how the work can be accom 





dished within the time as determined by the time studies 


In order that time-study work represent real value toa (6) the making of production studies to verify the time 
manufacturer, it should be handled in a systematic man- — studies, or to discover errors in procedure on the part 
her and should iy carried out by a distinct cl partinent a) the operators, or impropel verformance of the ma 
No greater mistake can be made than to treat time study chines: (7) the discussion with the production or man 
is of relatively minor importance or as something to be facturing department of improvements in tools and fix- 
lone when there is nothing more pressing on hand. Time tures and of shop practice, that e time studies ma 
study, when carried on in a haphazard manner, as Op- Show to be advisable 
portunity offers, is a sheer waste of money and is far mor Before beginning the time studies. a careful survey of 

the work of the establishment should be made to dete) 


= ~ ~~ ) 
GENERAL SUPERINTENDENT } , 
— —- = +p — nine the character that the time stud Should assunn 





hat is. whether the time-stud department should ce 
f PRODUCTION [ TIME sTupy | vol tse to operation studies o oO machine- and hand 
| SUPERINTENDENT ENGINEER ; | 
— . : tool studies, as defined in the irst article, page Vl, « 
I 
f 
[ rate | [ CHIEF OF TIME to a combination of the two. In general, if the product 
L CLERK | STUDY GROUP of tl cto COHSIStS OF standart hnterchahngeable part 
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WORKMEN | 
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FIG. 1. THE ORGANIZATION OF A TIME-STUDY acter, few jobs being the same, machine studies will prob 
DEPARTMENT : , 
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does not intend to vive the time-stud department ol ne and conve ne tiachinel steam engines, ete... alm 
1 ] ] | i\ Wo < } rene! | 1M bia ol 1 ( 1) Ye Is 
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t to devote itself to Its work in a manner that will 
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é V/B//é 
or men who will handle this work shall give their en- — _ T 
| 
tire attention to it. The smallest shop will have enoug! | | i , 
time-study work to keep one man busy at least six months. 
a2 ) ‘ f — $ 
in making studies and analyzing them, preparing in- | 
i 
struction cards, setting rates, checking his studies and = ; : ; + 
instruction cards by means of production studies and | | | _ 
indicating improvements in methods and tools that the | 
time studies will reveal to be necessary. f ; + + ; == 


} | 

Che results and economies that will be attained from — " ee ee ee Pci 
the studies will warrant this one man devoting his en- FIG. 2. WORK CARD FOR ASSIGNING STUDIES TO 
: THE OBSERVERS 
tire time to them, unhampered by any other duties o 


production or otherwise. In largx r shops, the variet 


‘7 <tandarad ane thre emanates Variable, if ma prove protit 
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‘ wrtion oO thy product ‘rom these operation study 
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to effect a departmental organization. Che organization 
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of such a department will be deseribed in detail a litth 
. \ ( cil ite! " supplementes »\ thy necessury res) 
ater. 
late! ; ne- mn) m-Too studies to aive complete miorma 
Che work of a time-study department, whether it con- , , , 
‘ | = aed on regaraing a the work that the tactoryv w | De ¢ illed 
sists of one man or forty, comprises (1) The taking , pd j ! 
mon to 0 hae mrimatl rue to be ftollowed ws that 
*Copyright. 1917, by Edward W. Clark, 3rd, executor of the that wool snoul iM started first which will make the 
Estate of F. W. Taylor { It | } 
‘ < hrovie Th) 1) is Osx] 1) | Hh j TT 
‘Consulting engineer, New York City tre rN € jo uM that ft tin 
Note—This article is the third by the same author dealings stud department be made to pa for itself at the earti- 
with the general subject of “Time Study for Machine Tools.” 7 
Other articles of this series appeared on pages 177, 221 and 269 est practicable moment, 
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The time study should be under the direction of an 
engineer who has had considerable experience in this 
work. In the small shops, this engineer may be the en- 
tire department and will take and analyze his own ob- 
servations. In the larger shops, he will make compara- 
tively few observations but will devote his energies to the 
training and directing of the work of time-study men, who 
will take the studies, analyze them and draw up in 
struction cards therefrom. ‘The studies should all be 
approved by the engineer, whose experience will enable 
him to judge of their accuracy and to decide upon the 
justice of the rates set from them. The function of the 
engineer will also include the determination of the char- 
acter of the studies—namely, operation or machine—and 
the laying out of the schedule of studies so that they 
will be productive of profitable results in the shortest 
time. 

Another function of the time-study engineer is the 
revision of methods that the time study may show to 
be advisable. For instance, to select a rather obvious 
case, On a boring mill one head nha\ be used for rough 


turning on an outside diameter while the other head is 
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two of time study, are fitted to take responsible positions 
in the production department, since their time-study ex- 
perience will give them the most thorough knowledge of 
methods, rates and possibilities of the shop. The time- 
study engineer has few functions that are more impor- 
tant than the selection and training of these time-study 
observers. 

In the shop where the time-study engineer is the en- 
tire time-study department, he should at the earliest prac- 
ticable moment decide upon and begin the training of his 
successor. The thoroughly competent time-study engi- 
neer is too valuable and should be too high-priced a man 
to be kept constantly at the taking and analyzing of ob- 
servations. If he is to be a permanent part of the fac- 
tory organization, he should soon be graduated to a 
position of larger responsibility. If he is only tem- 
porary, and therefore more expensive, he should be en- 
abled to organize the time-study work and train men 
to carry it on, so that he can be relieved and the ex- 
pense of the work reduced as soon as possible. 

The following is a description of the time-stud) or- 
ganization of a factory employing several thousand hands 
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FIG. 3 THE PART PROGRESS SHEET WHICH FORMS 


taking a rough facing cut on the upper surface of the 
work. In such cases, it will frequently be found that 
the workman will set both tools before starting either 
cut. It is feasible to first set the tool and start the cut 
on the outside diameter, and then without stopping the 
machine to set the tool and start the facing cut. Time 
studies of the two methods will show a_ considerable 
saving of time, due to the elimination of the second set 
of items of tool-handling time. The saving is, of course, 
evident without time studies, but the example illustrates 


the principle involved. 
Tue Best Time-Strupy Man 


The best time-study man, other things being equal, is 
one who is skilled in the trade that he is observing. It 
requires a comparatively short time to train an intelli- 
gent man to take observations according to the methods 
previously set forth. It does require, however, consider- 
able judgment and experience for the observer to know 
whether or not the operator is using the best methods 
und doing work at his best average speed. ‘Time studies 
taken under any other conditions are worthless. College- 
trained men with shop experience, as a rule, make ex- 
cellent time-study men. Good mechanics, possessed of 
an analytical mind and a willingness and ability to study, 
are also first-class material. Such men, after a year or 























THE RECORD OF TIME STUDIES ON A SINGLE PART 


and involving both wood and metal working. The de- 
partment is under the direction of an engineer who gives 
his attention exclusively to it. He reports directly to 
the general superintendent and issues his instructions 
to the shop as to methods and rates through the pro- 
duction superintendents in charge of the several depart- 
ments. An assistant, or time-stud\ supervisor, report- 
ing to the engineer, is in direct charge of the time-study 
observers and computers and is provided with a stenog- 
rapher to assist him. The engineer decides, in consul- 
tation with the production superintendents, the studies 
that are to be taken and in conjunction with his assistant 
determines the sequence in which the work shall be car- 
ried out. The assistant assigns the studies to the several 
observers, and the computation of them to the com- 
puter, and after analysis fixes upon the minimum selected 
times and the allowances as shown by the studies. He 
also, in conjunction with the engineer, determines finally 
the standard method for each job and draws up the in- 
struction card, which is then prepared by the stenogra 
pher fer issue to the shop. 

The observer, having taken the studies assigned to him, 
turns his observation sheets over to the computer, who 
takes differences and ascertains the individual time for 
each element of the study. The studies are then returned 
to the observer who eliminates the abnormal items and 
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hands the studies once more to the computer to deter- 
mine averages, deviations and minimum selected times. 

This work being completed, the observer then makes 
up the summary sheet that forms the basis of instruc- 
tion cards. In making up this summary, unnecessary 
elements and false moves on the part of the workman 
that appear in the time study are eliminated, and the 
standard practice for the particular operation under study 
is formulated. Operations performed on a group of pieces 
are prorated to the individual piece at this time. 

The summary as completed by the observer shows the 
selected minimum, or ideal, time of the operation. The 
time-study supervisor then takes the study in hand and 
checks it to make sure that deviations and minimum 
times are correct and that the standard of practice as 
laid down by the summary cannot be improved. Having 
satisfied himself as to these points, the supervisor adds 
the allowance for machine and personal delays, ete., and 
fixes a rate for the job. Next he causes the study of 
the operation to be repeated for a few cycles to assure 
himself of the correctness of all the previous work. This 


checking is quite practical in connection with operation 
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In the “Jobs 
ing for studies 
of the product. 
in the sequence 


Ahead” pocket are placed the cards call- 
of the operations on the different parts 
These cards are arranged in the pocket 
in which the studies are desired, and by 
reference to them the time-study observer can tell ex- 
When he 
proceeds to take a study, he transfers the card from the 
“Jobs Ahead” pocket to the “Observations Being Taken” 


pr ket. 


actly what work he is expected to do next. 


When the observations are completed, and the 
study is being worked up, the card is transferred to the 
third pocket, showing to the one in charge of the work 
that the study has been taken and that the computations 
are under way. 

Use or THe Recorps 
The 


name of 


The work cards are ruled as shown in Fig. 2. 
information given by the card comprises the 
the part, the shop in which it is machined and the num- 
bers of the operations, arranged in the sequence in which 
they take place. 
inform the observer which of the operations on the part 


Reference to the progress sheets will 





























DEPARTMENT PROGRESS SHEET 
i 33 Dept. #3 Checking DATE 191 
H ef Sheet 
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FIG. 4. 


studies. It cannot always be done, however, in machine- 
or hand-tool studies. 
to be checked after rates set from them 
tion, and at times it may be necessary to make correc- 
Verification of the study having 


In such cases, studies may have 
are In opera- 
tions in the studies. 
been made, the supervisor passes the study to the time- 
study engineer for approval. Upon its approval by the 
engineer and also by the production superintendent of 
the department in which the study was taken, the sum- 
mary is sent to the stenographer, who copies it in the 
form of an instruction card for the shop. 
KEEPING TRACK OF THE WorK 

In the time-study department we are examining, the 
work is laid out and assigned to the men by means of 
a planning box, or bulletin board, similar to that used 
The planning box 
consists of several groups of card pockets, three pockets 
to the group. These pockets are labeled respectively, 
“Jobs Ahead,” “Observations Being Taken,” “Observa- 
tions seing Worked Up.” 


for operators’ job cards in the shop. 


One group of pockets is al- 


lotted to each man in the department, and in it, in the 
appropriate pocket, are placed the work cards of the vari- 
ous jobs assigned to him, these being transferred from 
pocket to pocket as the work progresses through the va- 
rious stages, 
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RECORD OF TIME STUDY 

















IN AN ENTIRE DEPARTMENT 
The observer fills in with pencil half of the space 
between the double lines at the top of the space imme- 


study. 


diately below the operation number when he begins the 
study, and transfers the card to the “Observations Be- 
ing Taken” pocket. (See operation 4, Fig. 2.) When 
the observations are completed, he fills in the remainder 
of the space between the upper double lines and writes 
the date below it. (See operation 3.) 

Similarly, when the studies are being computed, the 
space between the lower set of double lines is aalf filled 
at the beginning of the work (see operation 2), and com- 
pletely filled in and the date written in when the com- 
putation is finished. 

At the end of the day all the cards representing jobs 
that were worked on during the day are deposited in a 
They are collected from this by the 
stenographer and the progress of the work checked on 
the progress sheet, after which they are redistributed to 
the planning box, thus assigning the work for the fol- 


(See operation 1.) 


“Jobs Today 14 box. 


lowing day. 

The part progress sheet that covers the work of the 
time-study observers and computers is shown in Fig. 3. 
One of these sheets is allotted to each part, and the vari- 
ous operations on that part are listed as shown. When 
a study is assigned to an observer on a particular opera- 
tion, the space opposite that operation and between the 
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oub eck lines entitle Observations Taken” 
~ r iilwa dow! mo When the stud has 
peen completed, the remainae ol the space opposite that 
operation ts filled Similarly. en obst itions are as- 

one computation, the fact is indicate: va halt 
heck, which is completee vhen the computations are 

nished lhe preparation of the instruction card and 
its putting in force are similarly noted on the part pro- 
rTCSs neet, ere ntered m tiv proper spaces n each 
Cuse, 

hese entries are made on the art progress sheet by 
the stenographer, who obtains her information om the 
irds that are ei in the planning board ( WOgTCSS 
sheets ena rte the condition of the time stuch vo! on an 
particthh part o he Omip s pp oc t to deter- 
mined at a olance 11 erations on an mal 

ive ber time-stuciied ane nstruction cards therefrom 

it in force in the sho several check columns on 
Live part progress sneer Ww TT] lled witl Sold HaACK 

es | ( t! operations ivi een studied, a 

te space if rn ‘ rT nn ! inhadicat ne- 

tant \ ( perations ( to e studies Ialf- 

eck ma it t on an operation has 
een starter mt not et om pleted 

Tue DEPARTMENT PROGRESS SHEET 

Fig t ill rate i son it miita progress sheet, 
used to ‘ trac t ti) stud vol of op 
department. One or more such sheets are used for a 
singie department n ‘ mn ntitled “Desertp- 
tion of Part” nr Ter tive nes ) SVmbors of The ses 
ral parts man wt en it martimnent Cre 
vhich has a separate part pr ess sheet. Fi: } \s 
the time stud s completed on an mart, as shown pb 
the check marks on tlhe “art rogress sheet, the rre- 
sponding chee ne made opposite that part on. the 
department progress sheet. hus reference to Fig. 4 
indicates that depa tment Ne ye mmanutiactures tive parts 
ind of these the time stu s complete on part No. 21.- 
271, has been started on part No. 21.501, and that noth- 
Ing has been done in regara to thre th ee remaining parts 

In the shop unde consid ition thre majorit oft the 
time studies are operation studies, and instruction cards 
for the shop are prepared directly from the summat 
sheets. If the nature of the roduct was such that ma- 
hine studies would have been better suited to thy require- 
ments of thre estab iIshiment ihe procedure ollowed mn 


the time-stud department would be some iat different 


Ihe work woultl iM laid out as betore b the Time-stl aly 
engineer and the observations made and computed in 
the same fashion The part progress sheet instead of 
indicating operations on a portion of the product, would 


ist the elementa) operations that would be possible upon 


standard machine toois, such as a lathe, planet or bor- 
ing mill. Studies would be made and checked on the 
part progress sheet exactly as would be the case were 
the studies operation studies 

Data derived from the studies, however, would be tabu- 


lated and filed according to the machine and to the class 


of work. and the instruction cards would be prepared 


from these tabulated data It is in the writing of the in- 
struction cards that the most radical chang rom the 
organization above described would take place. The time- 
study organization would necessarily be increased by the 


the case of machine 


iddition of an expert mechanic in 
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shops, who would possess to a high degree the ability to 
analyze drawings and to determine from them the best 
method of procedure in making the part called for by 
the drawing he funetion of this man would be to 
reduc to writing his analysis of the method of doing 
the work. subdividing his instructions into as fine de- 
tails as in his judgment would be considered necessary. 
he method having been laid out, the time required for 


the wrformance of each of the elements of the opera- 
tion as indicated would be selected from the tabulated 
data ind set opposite th respective elements. Atte) to- 


tal ne these items, the necessar\ allowances would be 


added and a rough instruction card then passed to the 


stenog aphel iol preparation iol the shop. 


i 
Hiring Men Away from Other Shops 


By J. P 


business do vou eall it 


Bropiy* 


when you send 


What kind of 


one of your good mechanics to educate the purchaser of 

our machines and. when vour expert returns home, learn 

that he has been offered a position by the company you 
} 

Aft educating him at considerable expense to the 
eine an expert. vou are forced to inerease his 
wes evond what he ear earl ior vou. at&t least To 
eep him i our emplov. The best wav te treat such a 
ce 1s to let m doas eases I do not blame the man 
oO} ws | do the eustomer who fails to inform vou 

that he would like vour man’s services, if you could pos 
sibly re him. ete. Common business courtesy demands 
this he yo treatment among business people. 

Reverse the case and see what happens. One of the 
mel ! your en ploy. holdin yr a job of consequence 
wrhaps a foreman—informs vou that he is leaving with 
out x ne anv notice You ar furious at an act of this 
kind, but this foreman is an angel in comparison with the 


that is culty ol stealing ome of your emplovees. 


businessmen in this countrv becoming so un 


will damage one another just for a 


\\ hat seems TO hye 


serupulous that we 


the matter with our so- 





ille« fair-dealin men, if they entertain the Impres- 
oO it such an act is justifiable? It is certainly de- 
moralizing from a business standpoint when your em- 


without even consulting 
the 


wages with a 


you, ul 


olts red 


nlovee returns and, 


hesitatingly spreads news that he has beer 


another job at h ohe concern to whi h he 


just been sent fu. the purpose of setting up a ma- 


other similar work. 


} 
ehnime, or sone 


Sending one of yout assist in educating 


experts To 


those who have to operate vour machines is generally em- 
xmtied in the contract. You send one of your best men, 
and you are not sure whether or not vour customer will 


offer this man This is exasperating, because it 


A position. 
I 


] 
nave To be 


often happens that men sent to the same place 


more than once, because incompetent help are operating 
the machines. In doing vour customer a favor in such 


in instance vou are likely to be doing yourself an injurv. 
Is it 


irom 


reasonable or honorable for your employee, while 


home, to accept a iob, if one is offered him, 
Does the 


whi hy 


uwa 


without consulting you ? company where your 


expert : demonstrating, ignores your existence 


na induces you! emplovee to enter ifs services. deserve 


condemnation 7 


Automat Machine Co 
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Blanking, Piercing and Forming Tools for 
a Typewriter Part 


By Frank A. STANLEY 





SY NOPSIS—These tools form three angular lugs 
on @ long blank, cut away the greater portion of 
the interior of the blank, bend the work to an arc of 
a circle and fold down the three lugs to a right 
angle, at the same time striking up two beads, or 
shallow ribs, the entire length of the piece to stiffen 


if against accidental de flection in surface. 





The press tools shown herewith are used by the Noise- 
less Typewriter Co., Middletown, Conn., in the manufac- 
ture of a sheet-metal part known as the universal bar. 
This part is 9% in. long and is bent up to a quarter circle 
of 5%¢-in, radius, as shown in Fig. 1. It has three lugs or 
arms projecting from the lower edge, which are offset in 
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FIG. 1. DETAILS OF UNIVERSAL BAR 


the blanks and then bent around at right angles to the 
body of the bar itself. It is made from sheet-steel stock 
0.040 in. thick, and one piece is required for each type- 
writer. 

Figs. 2 and 3 illustrate the blanking tools used in the 
production of these sheet-metal parts. The die is of sim- 
ple construction, and the punch is of a form requiring 
little explanation in detail. However, the length in pro- 
portion to the width of the projecting portions that form 
the lugs on the blanks is such that a considerable degree of 
care and judgment was necessary in machining and hard- 
ening these tools in order to prevent a degree of defor- 
mation which would make the punch work improperly in 
the die. Both punch and die are mounted upon heavy 
blocks, the bolster for the die being of the standard form 
and dimensions utilized in this factory for a good share of 
the press tools. 

The proportions of the die proper will be seen in Fig. 2, 
which shows the lavout as indicated by the opening in the 
stripper and also the width of the stock guide slot in the 
under side of the stripper. The dotted lines in the 
top of the plate show that the width of the guide is suffi- 


cient to admit stock wide enough for two rows of blanks, 
so that the material is reversed for the second passage 
through the press and there is very little waste along the 
edges of the strip of stock or between the projecting lugs. 

The second die, Fig. 4, is used for punching out the 
seven openings. In this process a greater portion of the 
material is cut away. The work is shown at the front of 
the die. It will be noticed that there are also six round 
pierced holes in the lugs. \s a matter of fact, this pierc- 
ing operation is performed in a subsequent proces, the 
blank being shown here in this condition to indicate its 
appearance before twisting of the lugs occurs. 

These dies, like the blanking tools shown, are simple 
in construction, although they have been laid out and fin- 
ished with vreat care to assure satisfactory operation un- 
der the punch press. In working material of this thick- 
ness, where such narrow portions of the stock are left as 
are indicated in the illustration, it is important that the 
material shall have no opportunity for creeping under 


4 " 
lial ~ §*/8 Screws 





FIG. 2. THE SLOTTING DIE 


the punching action of the tools. Otherwise, the edges be- 
come deformed, the inner openings formed by pum hing 
out the stock become twisted, and the job is generally un- 
satisfactory. 

Prercine Stx Hoies at ONCE 

Referring to Fig. 5, the press tools at the left perform 
the operation of piercing the six holes in the blank. Here, 
a sectional construction is used, as indicated. The work is 
nested under the stripper plate, against suitable end stops 
and back stops, and is thus retained against movement 
during the downstroke of the punch. The latter has a 
block that is provided with corner posts, thus making a 
pillar-die construction. As will be seen, the small piere- 
ing punches are all carried in sockets sufficiently large to 
assure stability of the punches and prevent their deflection 
under the action of piercing this 0.040-in. piece of stock. 
Each of the punch members, as shown, is fastened securely 
to the block by fillister-head screws and an adequate num- 
her of dowels, while the holders for the piercing punches 
are located outside of the punches proper in holes laid 
out, accurately indicated and bored in correct positions on 
the faceplate of a lathe. 

The tools at the center in Fig. 5 are for forming the 
blank up to an are of a circle and bending down the 
middle lug or arm nearly halfway to its right-angle posi- 
tion to the body of the blank proper. For this operation 
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he work is nested against a stop at one end. The punch deflected in action. The stiffening ribs, although shal- 
ow, are sufficiently deep to add materially to the strength 


n descending with its curved lower contact face forms the 
th if the parts and greatly increase the resistance to any 


lank down into the curved seat on the top of the die, 
projecting hub or pilot at the middle of the punch engag- forces tending to open the are out toward a straight line 
ing with the square opening at the middle of the length of | or to twist the curved portion about its major avis. The 
use of ribs in this way forms a convenient method of 


the work, thus preventing the work from traveling either 




















FIG. 3. THE BLANKING TOOLS FIG. 4. THE DIE FOR SECOND OPERATION ON BLANKS 

















FIG. 5. DIFS FOR FORMING UNIVERSAL BAR 


>, it will strengthening sheet-metal work without increasing the 


to the right or the left. Looking closely at Fig. 
weight and adds practically nothing to the cost of manu- 


ve seen that there are stop lig’s at both the ack and 
ile nest facture, as the lorming of the grooves, which also form 


the front of the die to make of the latter a suita 
in which the straight blank will rest securely during the — the beads, or ribs, on the opposite side, is done at the same 


of the press as the body of the piece is bent to the 


under which it is transformed into — strok« 
the cirele and the central lug bent halfway down 


lownstroke of the press, 
the curved article are ol 
The tools at the right. Fig. 5, are the most interesting 


At this same setting the two grooves, or beads, run- 


ning longitudinally the full leneth of the work are formed — of the group in this view, and details of them will be seen 
ip to stiffen the job so that. when bent to the are of the n Fie. 6. It will be noticed that here the work is nested 
| | ! mh conver face of thr lowe die. and on this lie bloc hs 


ircle, there will be little Iikelihood of its bemne tw 
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it rests between a pair of pins at the back and two adjust- 
able stop screws at the front. Midway oi the 
the die will be seen a vertical offset portion F that forms 
Fig. 1, 
is bent around to a true right angle to the tangent line to 
the universal bar. The lugs at either end, B and (, Fig. 1 
are bent down to a position parallel to the central lug 1 


of 


width 


the bending corner over which the middle lug A 


by the two punch members attached at the right- and left- 
hand sides of the punch block. 
Referring again to Fig. 5, it will be seen that the con 


eave block F is arranged to act as a pressure pad_ to 
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Notes from the Backwoods—A 
Systematic Reaction 


By W. Ospornt 


\aron the Foundrvmen’s 


at Cleveland, and they 


Jack and to 


Come 


ehnyoved 
Convention valued the privilege 0 


isiting some of the uptodate foundries that were throw) 


open to those attending thr convention, 
The salesmen who were there on behalf of the various 
oundry supply houses also took a kindly interest in Jacl 














tion, due to the lateral pressure of the bending punches ) 
and E by the pilot M. 
work is prevented from lifting with the die, due to the 


Upon the upstroke of the press the 


hinding pressure between the inner faces of the bending 
punches ) and F by a shedder operating between these 
punches and acting downward upon the work and holding 





it upon the convex upper base of the lower die. 





hold the blank temporarily during the descent of the press and Aaron and were careful to see that they were shown 
ram, while the punch members 2), Fo and G fold down the latest and best models of nnproved foundry ma 
the three ears or lugs to the right-angle position. Th chinery. One of the machines that was new to them 
movement necessary after the pressure block seizes the was the jarring molding machine, or so-called) bumper 
work is about 3% 1n., and this is allowed for ly thr Oll- When it is shown that a machine can do in a minut 
what it has taken an hour to do in an 
e - other way, and can do it better, it 
= athe ‘| is no longer a question of whether 
; . ; one should get it or not. It is a ques 
"a tion of whether one is going to be the 
. T “he =e ut ede: a the eream by being 
| ie irst. or whether one is going to wait 
' “i. and be forced to be progressive or 
| AST IRON TOOL STEEL ~ out of business. Part of this Jack ane 
(Harden End) 
tT Aaron could see for themselves, and 
<i : + part of it thev were helped tT see, 
' . Such a machine was equivalent to an 
— addition to the foundry without the 
he 
, TOOK hHhecessify ol putting up any more 
TOOL \e - —_ buildings, and it increased the output 
rs funded the same as if more molders were put 
\ + i a i 1-3-8} ‘ L as" | on, and without adding to the pay rol 
\ 4 (CAST IRON ‘ 8 {re you surprised that Jack and Aaron 
= + M4 are = | went home with their heads full of 
FIG. 6 FORMING DIE FOR UNIVERSAL BAI plans for a larger and better business 
and that they left an order for one 
pression springs seated between the block // and the — of the latest bumpers? The first thing that worried them 
i main punch block, as shown in Fig. 6. after they got home was where to locate the new ma 
i It should be noticed that on the downstroke of the chine. It was a large machine, and it had to be set on a 
press the first thing that happens is for this pressure pad foundation thet made it a permanent fixture once it wa 
IT to drop over the pilot pins AL, so that here again a up. The boys were surprised to find how much the in 
subpress form of action is obtained in that at the moment stallation of a machine of that size could interfere with 
. of operating upon the blank the punch and die are piloted — the present running of the shop, in any place that. it 
i and guided together ly the pillars, or pins, al eith r end. could he set. They finally de idded on a spot, hut the \ 
i The two punch members )) and £, only one of which both had a feeling that after it was too late to make a 
is shown in Fig. 6, but both of which are clearly visible in change they would wish they had chosen some other place 
Fig. 5, are in the form of angles with stiff uprights and They talked over every available situation in which the 
bases, the latter having two substantial screws and a pair of machine could be set up. and always felt that they would 
dowels, by which each part is secured to the prune h block dissatisfied with any one of them It ended by then 
Similarly, the central bending punch G, Fig. 6, is made — choosing the least unsatisfactory 
with a right-angle base and secured by a pair of screws Finally, the machine was received and set up, and it 
and dowels. This construction enables the part to be fit certainly did seem as if it took up a lot more room mm 
ted up to the work conveniently and to be replaced in casi this foundry than it did in the foundry where they 
any part should wear out or give way. had seen one at work. 
The position of the work endwise upon the lower blank The first patterns to be used on the machine were sim 
when nested for the downward stroke of the press Is posl- ple ones with flat backs, and they worked very well ex 
tively secured against possible end thrust in either direc- cept that they showed that the air compressor was not 


} 


large enoug 


While the bovs were preparing some split patterns for 


the machine, they made a trade of their air compressor 
or a larger one. When things were in running shape 
it Was found that there Was not power enough to drive 
the larger compressor. After worrving along for some 
time trving to get out of trouble by speeding up their 
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gas engine, they bought a larger one, and when it came 
they found that they would have to enlarge their power 
house, 

A representative of the firm that made the bumper 


called on them to find out why they did not want an- 
other, and he discovered that they were not getting the 
results they could get with proper effort. 

He pointed out to them that their flask equipment was 
entirely too limited. To make a bumper pay, castings 
must be made in quantity; and, besides, flask and pattern 
equipment must be furnished to handle things. And a 


hand crane was out of the question. 


Tuk New Crane, Corr Ovens anp CupoLa 


A traveling crane was so clearly indicated that it had 
to go in, runway and all, and that had to be followed by 
an additional coreroom and new core ovens. And to use 
up nearly the capacity of the bumper and the new core 
facilities an addition had to be built to the foundry. It 
could hardly be expected that the little old cupola would 
now he hig enough, sO a large one Wis installed and 
with it an uptodate blower and a motor to run it. 

All these things, and many other things not mentioned 
that naturally go with them, cost money. Jack and Aaron 
began to feel that they had a large proposition on their 
hands, and one that took a knowledge and experience 
they did not have. Their banker had begun to get un 
easy. He had faith in their honesty and in their ability 
as workmen, but he could see that the proposition was 
getting out of the workman class. It was getting into 


the capitalistic class. 
OnGANIZING THE STOCK COMPANY 


Ile suggested that a stock company be organized, and 
said that he could get some men to take stock. It sur- 
prised the boys to see how many men had bought the 
stock and paid money for it when the company was or- 
ganized, System that was all right when two boys were 
running a little foundry would not do at all for the needs 
of a corporation. Stockholders must be kept informed 
of the state of the business because of their investments 
in it. Officers must be kept informed so that they could 
properly manage it. Bankers must be kept informed if 
money was to be safely lent. 

A thorough, uptodate system was put in, and it is 
working nicely. The company has grown to be one that 
the local newspaper points to with pride. The yearly 
statements are pleasing to the stockholders who put their 
money into it as an investment. 

You may consider the results from the standpoint of 
Jack and Aaron, if you care to do so, and you can draw 
your own conclusions. They get fair returns from the 
stock they own, but they do not own a controlling inter- 
est. The system runs the business. Jack and Aaron are 
useful and necessary cogs in the machine, but not in 
dispensable ones. There are numerous other useful and 
necessary cogs, and each cog must tend to its own fune 
tion and not interfere in any way with the function of 
another cog. Even the cog that is known as the presi- 
dent is strictly confined by the system to a limited range 
of action. Should any cog fail to work properly, the 
system at once calls attention to the fact. 

Perhaps it is unnecessary to say that it is not certain 
that a bumper will always produce the reactions this one 


started. In any case draw your own conclusions. 
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American Export Methods as Viewed 
by a Chilean Firm 


In a letter to the consulate at Antofagasta a firm of 
Chilean importers makes the following criticisms of 
American export methods : 

1. There is a lack of cheap freights and regular and 
frequent steamship connections. Vessels carrying the 
American flag could easily find paying return freights 
with nitrate cargoes. 

2. The means for consigning shipping documents and 
discount of banking values are unsatisfactory. North 
American conditions of sale are, generally : Irrevocable 
credit in United States banks in favor of the manufac 
turer or exporter, deposited at the time of placing the 
order; 25 per cent. with order, balance against docu- 
ments; cash against documents at port of shipment; or 
in special cases when the firm is well known, 30 days after 
receipt of documents consigned to a bank or steamship 
agent in this country. European conditions used to be 
30, 60, or 90 days’ sight drafts accepted on presentation 
of documents after arrival of goods at port of destination. 
The establishment of branches of American banking in 
stitutions would help North American exporters to obtain 
a better idea of the financial standing of customers in 
South America, and hence to offer more favorable terms. 

3. Deliveries are long and uncertain. 

!. Goods forwarded to South America have proved on 

some occasions to be inferior to quality offered. South 
American markets have been looked Upon as not sound by 
the majority of North American exporters, and this dis 
interestedness has made it possible for some unscrupulous 
exporters to send to this country goods inferior in quality 
to the kind offered. These cases have been frequent 
enough to spread the idea that North American manu 
facturers cannot be relied upon. These circumstances 
have left the field open to European import in South 
America. Liberal selling terms, a knowledge of the re 
quirements and financial capacities of their customers ob 
tained by means of their selling or banking agents, and 
a quick adaptation to customs and needs of the trade 
have given European manufacturers a chance to pene 
trate these markets, excluding all other competitors. 
5. Prices are usually higher than European. We do 
not refer to the actual prices corresponding to abnormal 
markets, but to those given to us before the outbreak of 
war. We understand that North American products are 
higher in price, owing to higher salaries, interest rates 
and freights. 

6. There are no standing quotations. Another factor 
due to the war and the consequent uncertainty of markets 
is the practice adopted by American firms to quote prices 
“subject to change without notice.” This is certainly a 
wise policy for their own security, but it leaves the im 
porter without a basis upon which to work out his cal 
culations of cost. At least a certain period should be al- 
lowed during which quotations are held firm. 

7. Careless packing and marking and incomplete de- 
tails on shipping documents are common. 

8. There is a wrong idea in the United States that the 
Americans from the South are not “up to business” in the 
way the Americans from the North understand it. It is 
not rightly appreciated that local business routine differs 
in some instances from a North American point of view, 
and this should always be borne in mind. 
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LALLY 


United States Munitions 


The Springfield Model 1903 Service Rifle 








Floor Plate—II; Floor-Plate Catch, i place is released by simply inserting the ball end of a 
Bigs, 1316 body 


cartridge ! the reces shown | ane 


Magazine Spring, Cutoff and Follower 


i leaf on the cateh comes through the opening milled 





nh operation l4, Bie. 1838. and is easilv operated by thy 
N) NOPSIS These are all the parts which go to cartride rot 
make up the magazine and, while small, perforn Vhe undercutting for the end of the magazine spring 
very important functions in connection wi Wn Fies, 13833 and 1334 is of special interest as the pro 
br i ( / S i) // rv i/ j were j oe 
reech mechanism ome of the profiting opera ling cutter is but O44 in. in diameter and only 0.035 i 
| loor / lher delical ed ry 
tons on the floor plate are rather lelica ?. thicl [hae method of vaging tly) ix to lien two buttons 





or «ish on the end of a plu, The one for measuring the 
() . : ‘TUS cr | '~ ¢) . et Bld ol the } 

ne ol the interesting teature f the design | i depth of the slot also acts a the minimum width gave 

floor plate is the way in which the catch which holds if while the width gage vives the minimum for the depth 
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YG 7m 
ch Va~ — a “ ) . . \ F ¢ y “¢ | 
FIG. 1316 / rf \ Ee 











j 
f : 
FIG. I35IT _ + a> wpe gp —k 
‘ i ‘ 
' 
! ‘ 
' 
t 
' 
FIG. 1320 \ 
ee eee ee . dieeoitieaeendcell 
t 
| | Ke 
j / 
| 
i ‘ 
HFT) bd 
' > Uf 
- ] } y | 
‘ 
} tated - i - 
ee 
j - a 
7 Fi 419 
; 
| } 
j 
| 
ry 
{ | 
4 { 
FiG.1323 | ) 
_— a 
FIG. 1321 tr 
’ al 
¢ FIG. 131 
C) FIG. (316. 1317. 1318 (319 OP. € G. 1318 
FIG 1320,1321,0P 7 
j FIG .1322, 1323, 1324, 1525,0P 8 
FIG.1322 
|. 684" For Operation 8 : : 
4 , . ; 
ral , 








A y . f 
( | | ¢ 
| ; 
' 1 19 > 
, Co 

















CYS ram Screw 
STEEL (a ) 


(arden all Parts) FIG. 1324 


FIG (325 








116 AMERICAN MACHINIST Vol. 46, No. 10 





IPERATION 6. DRILLING AND REAMING DISASSEMBLING 2.7 n. diam., 0.3 in. thick Number of Cuts—One. Cut Data 
HOLE 0” rpm hand feed, Coolant—Compound, \-in stream 
. , . oo 7 Average Life of Tool Between Grindings—5,000 pieces. Gages 
ears = rmat - Fig = rn ee ti ~. oe Snap for width Production—125 per hi 
16-in three pindle upright drilling machine umber o 2m Aor 7 91 at SETUP AT TRESS 
Operators per Machine—One Work-Holding Devices—Drill OPERATION 7%. STRAIGHTENING 
jig, Fig. 1317 Tool-Holding Devices—Drill chuck Cutting Number of Operators—One Description of Operation 
Tools—Drill Fig S18 houlder drill ind forming drill Straightening Apparatus and Equipment Used—Hammer, 
Number of Cuts—Two Cut Data 750 rpm hand feed lead block and straight-edge. Production 175 per hr 
™ ee 
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OPERATION le 


Coolant—Cutting oil, ,;y-in. stream Average Life of Tool OPERATION 8. PROFILING LUG AND TENON 

Between Grindings—Two roughers and one finisher, good for Transformation—Fig. 1322. Machine Used—Pratt & Whit- 
250 pieces. Gages—Form and location, Fig. 1319. Production ney No. 2 profiler. Number of Operators per Machine—One. 
—75 per hi Work-Holding Devices—Pushed up to stop; clamped with vise 


iaws, Fig. 1323. Tool-Holding Devices—Taper shank Cutting 


OPERATION 7. AND-! sLING STR: sE CUT LENGTH- 
PERATION 7. HAND-MILLING STRADDLE CUT LENGTH Tools—Profiling cutter, 0.40 in. diam., 6 right-hand teeth, 0.32 


WISE ON LUG in. long Number of Cuts—Two. Cut Data—1,200 r.p.m.; hand 

Transformation—Fig. 1319 Machine Used—Garvin No. 3 feed. Coolant—Compound, two \%-in. streams. Average Life 
hand miller. Number of Operators per Machine—One. Work- of Tool Between Grindings—200 pieces Gages—Fig. 1324, 
Holding Devices—Held by vise jaws: pushed up against top leneth from lug to end: Fig. 1325, length from disassembling 
by lever A; clamped by cam B, Fig. 1321 Tool-Holding De- hols Also for width and length of lug, and for contour of lug. 


vices—-Standard arbor. Cutting Tools—Pair of straddle mills, Production—50 per hr. 
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OPERATION 8%. BURRING OPERATION 8 


Number of Operators—One Description of Operation—Re- 
moving burrs thrown up by operation 8. Apparatus and 
Equipment Used—File. Production—600 per hr. 

OPERATION 9. PROFILING UNDERCUTS ON LUG 


AND TENON 
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slot Production—75 pieces per hr. Note Work held against 
upper face by cam 
OPERATION 13. MILLING BOTTOM LENGTHWISE 
Transformation—Fig. 1335. Machine Used—Pratt & Whit 
ney No. 2 Lincoln miller Number of Operators per Machine 


lengthwise, clamped on 
Devices—Standard arbor. 


Devices—Held 
Tool-Holding 


Work-Holding 


rear, Fig 336. 


Cone. 
lug at 








F eee 2 - ‘ i — io 29°96 achi > 's@ Ire a y o . * - 
ee Rig. — a Vee > Fae & Wait Cutting Tools—Formed milling cutter, 2.70 in. diameter, 1.25 
ney No. < profiier. Number o perators per Macnin¢ né in. wide, face hollow with 1.795 in. radius, 24 straight teeth. 
Work-Holding Devices—Held in vise jaws; pushed up to stop Number of Cuts—One Cut Data—60 r.p.m aie feed 
at top by cam, Fig. 1327; notice profiling forms. Tool-Holding Coolant—Compound, %-in. stream. Average Life of Tool 
Devices—Taper shank. Cutting Tools—Two small milling > - ‘ I , wf fee ; ee: age oe best 
: . ‘ . ‘ Between Grindings—5000 pieces. Gages Form of bottom, 
cutters, one for tenon on front end, the other for tenon on Fiz. 1337. Production—20 per } Note—T ; : 
q : : _ “ ; 337. on 20 per hr Note [Two at a time 
lug. Number of Cuts—Two. Cut Data—1,200 r.p.m.; hand a a ee aren Gn wanes ane A ON » «6 
feed. Coolant—Compound, two \%-in. streams. Average IJ.ife OPERATION 13% BURRING OPERATION 13 
of Tool Between Grindings—200 pieces. Gages—One for front Number of Operators—One. Description of Operation—Re- 
tenon; one for width of slots; one for position of undercut; moving burrs thrown up by operation 13. Apparatus and 
and one for width of undercut on lug. Production—40 per hr Equipment Used—File Production—450 per hi 
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¢ OPERATION 14 ' 
FIG. 1340 FIG. 1339 
OPERATION 9%. FILING LUGS TO MATCH PROFILING OPERATION 14 HAND-MILLING FLOOR-PLATE CATCH 
"AND MILLING CUTS SLOT IN REAR LUG 
Number of Operators—One Description of Operation Transformatior Fig. 1338 Machine Used Whitney hand 
Blending cuts together. Apparatus and Equipment Used niller Number of Operators per Machine (me W ork-Hold 
File. Production—125 per hi ing Devices—Held by vise jaws; work pushed to stop and 
OPERATIONS 10 AND 10%. HAND-MILLING FOR FRONT uP oe. a gpd sate —— —— eens eapee 
Tr >t > AY * . r 'o epp a) -Eeoree Shank u ing oois Hiingg cu er, or unaercu if, 
AND REAR END OF MAGAZINE-SPRING RECESS in. diameter, 0.07 in. thick, 14 teeth Number of Cuts—On¢ 
Transformation—Figs 1328 and 1329 Machine Used Cut Data 150 r.p.m hand feed Coolant—Cutting oil, put 
Whitney hand miller. Number of Operators per Machine on with brush Average Life of Tool Between Grindings 
Fig 340 Production—125 pieces per ht 


Vise jaws; work pushed to stop 


One. Work-Holding Devices 

(see operation 14). Tool-Holding Devices—Taper shank. Cut 
ting Tools—Milling cutter 2.1875 in. diam. and 0.365 in. wide 
for operation 10, and one 2.68 in. diam. and 0.6 in. wide, with 
radius of 0.05 in. on corners for operation 10% Number of 
Cuts—One. Cut Data—450 r.p.m.; hand feed. Coolant——-Cut 
ting oil, put on with brush. Average Life of Tool Between 
Grindings—300 pieces. Gages—Depth and width. Production 
—125 pieces per hr. Note—Same fixture as operation 14; oper- 
ations 10 and 10% use same machine and fixture with a 


change of cutters. 
OPERATION 11. 


MAGAZINE-SPRING RECESS 
AND DEPTH 
Machine Used 
Operators per 
Vise jaws; stop at 
Taper shank Cutting Tools—Profil 
ing cutters for spring recess. Number of Cuts—Two Cut 
Data—1,200 r.p.m.; hand feed. Coolant—Compound, two \%-in 
streams. Average Life of Tool Between Grindings—200 pieces 
Gages—Form, Fig. 1332 Production—35 per hr. 
OPERATION 11% BURRING OPERATION 11 
Number of Operators—One. Description of Operation 
Removing burrs thrown up by operation 11 Apparatus and 
Equipment Used—File. Production—900 per hr. 
OPERATION 12. PROFILING UNDERCUTS FOR MAGAZINE- 
SPRING SEAT 


PROFILING 

TO FORM 
Fig. 1330 
Number of 


Pratt & Whit 
Machine one 
end, Fig 1331 


Transformation 
ney No. 2 profiler 
Work-Holding Devices 
Tool-Holding Devices 


Transformation—Fig. 1333. Machine Used—Pratt & Whit- 
ney No. 2 profiler. Number of Operators per Machine One. 
Work-Holding Devices—By cam-operated vise jaws; pushed 


form 


to stop at rear end, Fig. 1334; also carries profiling 

Tool-Holding Devices—Taper shank Cutting Tools—Small 
undercut milling cutter, 0.44 in. diameter, 0.035 in. thick. 
Number of Cuts—One. Cut Data—1,200 r.p.m.: hand feed 
Coolant—Compound, \4-in. stream Average Life of Tool 
Between Grindings—250 pieces. Gages—Width and depth of 


300 pieces. Gages 


STRAIGHTENING 


OPERATION 14% FINISH 


Number of Operators—One Description of Operation 
Straightening to finish lead block Apparatus and Equipment 
Used—Hamme! straight-edge copper hammer. Gages 


80 pieces per hr. 
FILING, GENERAL 
Description of 


Straight-edge Production 
OPERATION 20 
Number of One. Operation 


Operators 
Used—Files 


Filing and finishing Apparatus and Equipment 
Gages—One for gaging top; a second for front and rear tenons 
to gage; and a duplicate of guard to see how plate fits. Pro 


duction—20 per hr 
OPERATION 21 


(one 


POLISHING 


Description of Operation 


Number of Operators 


Polishing outside surfaces of floor plate Apparatus and 
Equipment Used—Polishing jack and wheel, Production—35 
per hr 
OPERATION 22. FILING, CORNERING 
Number of Operators—One. Description of Operation—Fil- 
ng and general cornering. Apparatus and Equipment Used 


Files. Production—125 per hr, 
OPERATION 23 

(one 

operations on 


PIN OPERATION 


BLUING 
Description of Operation 
other parts. 


(Operators 


bluing 
PLATE 


Number of 
Same as all other 


FLOOR 


Machine Used—Hartford automati« Number of Machines 
per Operator Five. Work-Holding Devices—Held in draw-in 
chuck Tool-Holding Devices—Box tool in turret; cutoff 
crossfeed carriage Cutting Tools—Box tool and formed 
cutting-off tool Number of Cuts—Two. Cut Data. 1500 
r.p.m %-in. feed. Coolant—Cutting oil, %-in. stream Aver 
age Life of Tool Between Grindings—3,000 pieces. Gages 
For length; round end; and diameter Production—180 pieces 
per hr 








AMERICAN 


L138 


The Floor-Plate Catch 

The floor-plate catch hinges on the floor-plate pin and 
is operated by a small spring known as the floor-plate 
spindle. The function of the floor-plate catch is to retain 
the floor plate in its seat. 

While a small piece it is all the more difficult to handle 
on that account, but the special fixtures shown herewith 
As 
with many other parts these are handled two at a time, as 
in Fig. 1351, where both the top and bottom are milled. 


enable it to be machined at a good production rate. 
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OPERATION B. ANNEALING 
Operators—One. Description 
Placed in iron pots packed with powdered charcoal heated 
to 850 deg. C. (1,562 deg. F.); left overnight to cool. Ap- 
paratus and Equipment Used—Brown & Sharpe annealing 
furnaces; oil burner and powdered charcoal 


Number of of Operation 


OPERATION B-l. PICKLING 
Number of Operators—One Description of Operation— 
Placed in wire baskets and then in the pickling solution, 


which consists of 1 part sulphuric acid to 9 parts water; left 
in this from 10 to 12 min. Apparatus and Equipment Used— 
Wire baskets, pickling tanks, hand hoist 

OPERATION C. TRIMMING 


Machine Used—Perkins No. 19 press, 1%-in. stroke Num- 
ber of Operators per Machine—One. Punches and Punch Hold- 
ers—Square shank. Dies and Die Holders—Setscrew in shoe 


Stripping Mechanism—Work punched through die. Average 
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OPERATIONS ON FLOOR-PLATE CATCH Life of Punches and Dies—15,900 pieces. Production—650 
Operation per hr 
d Forging from bat OPERATION 1. STRADDLE-MILLING BOTH SIDES 
B Annealing Transformation—Fig. 1344 Machine Used—Whitney hand 
B-l Pickling miller. Number of Operators per Machine—One. Work- 
. rrimming Holding Devices—Special vise jaws, Fig. 1345. Tool-Holding 
L Straddle-milling both sides Devices—Standard arbor Cutting Tools—Two 3x 4,-in. side 
3 Drilling pin hole milling cutters. Number of Cuts—One. Cut Data—450 r.p.m.; 
4 Reaming pin hok hand feed. Coolant—Cutting oil, y¢-in. stream. Average Life 
\ ‘ ne He left 1 tien § of Tool Between Grindings—1,500 pieces. Gages—Thickness 
Ad remo iz jurrTrs « Vv operatio , ah - = 
6 Milling bottom , OPERATION 3. DRILLING PIN HOLE 
BB Removing burrs left by operation 6 Transformation—Fig 1346 Machine Used—Woodward 
7 Milling tongue straddle single-spindle 16-in. upright Number of Operators per _Ma 
cr Removing burrs left by operation 7 chine—One Work-Holding Devices—Drill jig, Fig. 1347; A 
8 Hand-milling rear end shows jig open, B with one holding leaf closed. Tool-Holding 
DD Removing burrs from pin hok Devices—Drill chuck Cutting Tools—No. 40 drill. Number 
10 Countersinking, reaming pin hole (10 and 11 grouped) of Cuts—On«s Cut Data—750 r.p.m.; hand feed Coolant 
11 Rotary filing upper corners and circle of tongue Cutting oil in. stream Average Life of Tool Between 
® Filing front end (in jig) and general cornering Grindings—200 pieces Production—90 pieces per hr. 
12 Case hardening 
OPERATION A. FORGING FROM BAR OPERATION 4. REAMING PIN HOLE 
Transformation Fig 1343 Number of Operators—One Machine Used—Woodward single-spindle 16-in upright 
Description of Operation—Shaping from bar Apparatus and Number of Operators per Machine- One W ork-Holding De- 
Equipment Used—Billings & Spencer 400-lb. drop hammer vices—Held by pins; steel block Tool-Holding Devices -Dril 
160 hi chuck Cutting Tools—Reamer, round end, 04005 in. diamete! 


Production 


per 
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Number of Cuts—One. Cut Data—750 r.p.m.:; hand feed 
Coolant—Cutting oil, ,-in. stream Average Life of Tool 
Between Grindings—200 pieces. Gages—Fig. 1348, diameter 
of hole and squareness of hole with body Production—450 


pieces per hr. 


OPERATIONS 5 AND 6. MILLING TOP AND BOTTOM 
Transformation—Fig. 1349. Machine Used—Pratt & Whit- 
ney No. Lincoln miller. Number of Machines per Operator 


—Four. Work-Holding Devices—Held on pins; clamped by 
jaws; Fig. 1350 shows piece in left jaws X for milling top; the 


other jaws for milling bottom. Tool-Holding Devices 
Standard arbor. Cutting Tools—Milling cutters, Fig. 1351 
Number of Cuts—One. Cut Data—70 r.p.m.; %-in. feed 
Coolant—Cutting oil, put on with brush. Average Life of 
Tool Between Grindings—5,000 pieces. Gages—Fig. 1352. 


Production—40 pieces per hr. 
OPERATION AA. REMOVING BURRS 
OPERATION 5 


LEFT BY 


Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 5 Apparatus and 
Equipment Used—File. Production—Grouped with opera- 
tions 5 and 6. 


REMOVING BURRS LEFT BY 
OPERATION 6 
Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 6. Apparatus and 
Equipment Used—File. Production—300 pieces per hr 
OPERATION 7. MILLING TONGUE STRADDLE 
Transformation—Fig. 1353. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operato: 
—Three. Work-Holding Devices—Held on pin; clamped bys 


OPERATION BB. 
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ROTARY FILING UPPER CORNERS AND 
CIRCLE OF TONGUE 


One Description of 


OPERATION 11 


Number of Operators Operation— 


Rotary filing corners and circle of tongue Apparatus and 
Equipment Used—Rotary file Production—175 per hr 
OPERATION 9. FILING FRONT END (IN JIG) AND 
GENERAL CORNERING 
Number of Operators—One. Description of Operation—Fil- 
ing (in jig) front end. Apparatus and Equipment Used— 
Jig and file Production—70 pieces per hr 


OPERATION 12. CASEHARDENING 

Number of One Description of 

Packed in whole new bone, heated to 750 deg. C. (1,382 deg. 

F.) for 2% hr., quenched in oil. Apparatus and Equipment 
Used—Same equipment as for other casehardening. 


Operators Operation— 


The Magazine Spring 


The magazine spring is of somewhat peculiar construe- 
tion, so made as to have a long range of action with a com- 
paratively light tension at all points. The small end 
slides into the undercut on the follower, and the large end 
fits the undercuts in the floor plate in a similar manner. 

This spring is somewhat peculiar in its ease and uni- 
formity of action, as well as its freedom from breakage in 
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OPERATION 8 


vise jaws, Fig. 1354. Tool-Holding Devices—Standard arbor 


Cutting Tools—Straddle milling cutters 2.50 in. diameter, 0.375 
in. wide, 26 teeth. Number of Cuts—One. Cut Data—70 r.p.m 


5,-in. feed. Coolant—Cutting oil, put on with brush. Average 


Life of Tool Between Grindings—5,000 pieces. Gages—Width 
and location of tongue, Fig. 1355. Production—40 pieces 
per hr. 


REMOVING 
OPERATION 
Operators—One. Description of 


OPERATION CC. BURRS LEFT BY 


Number of Operation— 


Removing burrs thrown up by operation 7. Apparatus and 
Equipment Used—File. Production—Grouped with opera- 
tion 7. 
OPERATION 8. HAND-MILLING REAR END 

Transformation—Fig. 1356. Machine Used—Goes on any 
hand miller. Number of Operators per Machine—On«s W ork- 
Holding Devices—Held upright on pin: clamped by jaws, Fig 
1357. Tool-Holding Devices—Taper shank. Cutting Tools 
Milling cutters, Fig. 1358. Number of Cuts—One. Cut Data 
650 r.p.m.; hand feed Coolant—Cutting oil, put on with 
brush. Average Life of Tool Between Grindings—5,000 pieces 


Production—-300 pieces per ht 


BURRS FROM PIN HOLE 


Gages—Form of end, Fig. 1359. 
OPERATION DD. REMOVING 





Number of Operators—One. Description of Operation—-Re- 
moving burrs thrown up around pin hole Apparatus and 
Equipment Used—Speed lathe and reamer. Production—400 
per hr. 

OPERATION 10. COUNTERSINKING, REAMING PIN HOLE 
Number of Operators—One Description of Operation 
Rounding corners of pin hole and reaming. Apparatus and 
Equipment Used—Speed lathe, countersink and reame! Pro- 


duction—1,000 pieces per hr. 


being doubled back on itself. The roughing of the 
1367. 
this, and although the apparatus is simple in design if 
The for the 
spring into its M shape are also of special interest. Fig. 
1364 shows the dies open and a spring laid on them 


spite of 
corners over a pin, as in Fig, accounts for much of 


does the work admirably. dies bending 


just as it leaves the die, while Fig. 1365 shows the dies 


closed. These show the way in which the bending forms 
are made in sections and fastened to the proper sliding 
This makes them easily renewable for wear, as 
The operation of these 


=hoes, 
well as adjustable for position. 
dies is very easy and rapid, the blank strip being laid in 
between the dies and against stops to insure correct 
bending. 

The final shaping of the ends in Fig. 1372 is the last 
touch which seems to be necessary to make the spring 
just right. The bending dies do not seem to be able to 
cet just the proper set to have the spring hold firmly and 


fit easily under the lugs in the floor plate and follower. 
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OPERATIONS ON MAGAZINE SPRING OPERATION ©. SECOND BENDING TO FORM EYES 
iperatior Transformation—Fig. 1366. Number of Operators—One. 
4 Blanking from sheet cast steel Description of Operation—Forming eyes to shape with bench 
| Burring operation A fixture, Fig. 1367; bend of spring is placed over the pin, and 
RB First bending the block is swung down; then a light hammer blow sets 
C Second bending to form ey: the spring over the pin and forms the eye. Apparatus an«G 
D Cutting off spring to finish shape Equipment Used—Fig. 1367 fixture Production—350 per hr. 
ik Third bending to finish shape : . : = 
| Hardening OPERATION D. CUTTING OFF SPRING TO FINISH SHAPE 
i Nate stab shap: Transformation—Fig 1368. Machine Used—Old Perkins 
‘ Ana 2 mae ee ae eee ee ee press, 1%-in. stroke. Number of Operators per Machine—One 
OPERATION A. BLANKING FROM SHEET CAST STEEI Punches and Punch Holders—Round shank; punch and dies 
Transformation—Fig. 1361 Machine Used—Perkins No. 19 are centered by two pins at each end, Fig. 1369; spring is set 
press Number of Operators per Machine One Punches and with bend against a stop; a knife cuts the end against the 
Punch Holders—Round-shank pivot holder Dies and Die lower blade Dies and Die Holders—Screwed to plate and bed 
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FIG 13611362, OP A-FIG 1363,1364,1365,OP B-FIG 1366, 1367. OPC FIG.1372 
FIG. 1368 1369 ,1370, OP D- FIG 1371,1372 OP E 
Holders—Held in shoe by taper key Stripping Mechanism of press. Stripping Mechanism—None. Gages—Length of ends, 
Steel stripper, screwed to face f dic Average Life of Fig. 1370 Production—600 pieces per hi Note—Three holes 
lunches 15,000 pieces Lubricant Stock coated with cut for cuttine end: when one hole is dull, holder is moved along 
ting oil Gages—Width at different points, Fig. 1362 Pro- to next hole 
Cee er pene Oa Oe )PERATION E. THIRD BENDING TO FINISH SHAPE 
( Re @: y 4 SE} NG rINIt N APE 
OPERATION I BURRING OPERATION A ies os > 
- oO . rransformation—Fig. 1371 Number of Operators—One 
Number of Operators——-One Description of Ope ration Re- Description of Operation—Curving the ends of spring on hand 
moving burrs from operation \ \pparatus and Equipment fixture, Fig. 1372; spring is placed with eye in notch and the 
Used—Abrasive wheel Production 350 pieces per hi end bent over the roll, as shown; this is done for each end 
OPERATION B FIRST BENDING Apparatus and Equipment Used—Curved block screwed to 
Transformation—Fig 1363 Number of Operators—One bench, Fig. 1372. Production—325 pieces per hr 
Description of Operation——Bending spring to shape strip is 2 ia — leealaaial 
laid between dies foot treadle closes the formers, making OPERATION F HARDENING j 
the center bend; a handwheel closes the side forms, thus Number of Operators—One Description of Operation— 
completing the first bend (see Figs. 1364 and 1365) Appa The spring is heated in an open oil fire to 1,450 deg. F., it is 
ratus and Equipment Used—Bending fixture, Fig. 1364, dies then quenched in oil and is ready for tempering. Apparatus 
open; Fig. 1365, dies closed Production—325 per hi ind Equipment Used—Rockwell oil furnace and oil bath 
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OPERATION G. TEMPERING 

Number of Operators—One. Description of Operation— 
Heated in bath of niter (saltpeter) to 800 deg. F.; quenched in 
water. Apparatus and Equipment Used—Equipment is regular 
bluing equipment, same as for other parts. 

OPERATION H. CORRECTING SHAPE 

Number of Operators—One. Description of Operation—The 
spring is apt to get out of shape in hardening and tempering, 
and as the different portions of the spring must be in line 
when compressed, they often require straightening; — the 
straightness is tested by laying the spring on a flat plate 
and if it must be straightened the operator takes a pair of 
pliers in each hand, holds the spring over an open flame, to 
heat sufficiently to avoid breaking, and bends the spring into 
its correct shape Apparatus and Equipment Used-—Bench 
plate and two pairs of pliers. 


Cutoff 


The cutoff that determines whether the rifle shall be 
used as a single shot or as a magazine is illustrated in Fig. 
1373. It consists of a thumb-piece, the body, the mag- 
azine fire groove, the dismounting groove, the cutoff 
spindle hole, the cutoff-plunger hole, the cutoff-screw 
hole and the serration on the thumb-piece. The opposite 
side of the thumb-piece carries the words “On” and 


“Off” to show whether or not the magazine is in po- 
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FIG. 1373 


When the eutott thumb-piece Is 


sition to be used. 
turned down and the word “Ol? shows, the rear end 
of the slotted locking lug of the bolt strikes against 


the projecting front end of the cutoff body. This prevents 
the cartridge from coming up from the magazine, and the 
arm is in position to be used as a single-shot rifle. The 
other position of the thumb-piece allows the cartridge to 
feed up from the magazine. 


OPERATIONS ON THE CUTOFF 
Operation 
A Forging from bar 
B Annealing 
B-1 Pickling 
C Trimming 
1 Drilling, reaming, facing and hollow-milling 
Milling rear end of thumb-piece (operations 2, 6 
11 combined) 
3 «Milling right side 
4 Milling left side 
AA Removing burrs from spindle hole and burrs left 
from, operations 3 and 
6 Counterboring rear end of body (operation 6 combined 
with operations 2 and 11) 
7 Stamping sides of thumb-piece (“On” and ‘“«ff’) 
8 Drilling for spring, drilling and counterboringe for 
spindle screw and reaming spindle hole 


to 


and 
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BB Removing burrs from spindle hole perations 2 f 
11, AA and BB grouped) 

11 Profiling under side of thumb-piece (combined with 
operation 2) 

9 Profiling bolt stop 

10 Milling bolt clearances 

13 Hand-milling groove, end of thumb-piecs 

EE Removing burrs left by operation 10 

FF Removing burrs from spring spindle and screw holes 
and those left by operation 13 
Tapping spindle screw hole 


CC Removing burrs from spindle hole 

12 Hand-milling corners, front and rear 

DD Removing burrs left by operation 12 

15 Reaming and countersinking spindle hol 


16 Polishing outer surface 

17 Filing, general cornering 

IS Casehardening 

19 Polishing “On” side of thumb-piece 


20 Assembling with screw, spring plunger and spindle 
OPERATION A FORGING FROM BAR 
Transformation—Fig 1374 Number of Operators—On: 
Description of Operation—Shaping from bat Apparatus and 


Equipment Used—Billings & Spencer 400-lb. drop hamme1 
4% 


Production—175 per hr 
OPERATION B ANNEALING 











Number of Operators—One Description f Operation 
Placed in iron pots, packed with powdered charcoal, heated 
to 850 deg. C. (1,562 dew. F.) and left over night to cool Ap 
paratus and Equipment Used Brown & Sharpe annealing fur 
nace oil burner powdered charco: 

OPERATION B-1 PICKLING 

Number of Operators (ne Description of Operation 
Placed in wire baskets and then put in the pickling solution 

4 

\ y 
. ; 
1-4 
i “ 
~ FIG. 1374 F1G.1377 
S 
= 7. 
A 

FIG.1374 OPERATION A FIG 1378 

FIG. 1375 &1376 OPERATION | 

FIG. 1377 OPERATION 2 

FIG. 13781379, 1380 & 138) OPERATION 3&4 
which cons ts of 1 part sulphurik wid to 9 parts water, and 
left n this fron 160 to 12 min \pparatus and Equipment 
Used Wire baskets, pickling tanks, hand hoist 

OPERATION C TRIMMING 

Machine Used Bliss back-geared press, 2-in. strok Nun 

ber of Operators per Machine—Omne Production 00 per hr 


OPERATION 1 DRILLING, REAMING, FACING AND 
HOLLOW-MILLING 


Transfort ition Fig 1305 Machine L'sed Pratt & WI 
ne No. 2! hand crew machine Number of Operators per 
Machine—One Work-Holding Devices Held in two-jaw 


chuck, Fig 1376 Tool-Holding Device In turret Cutting 
Tools Turret tools reamel! box-turnine tool Pacing mill 
stem and collet for hollow and facing mills, and hollow mill 
Number of Cuts—Six Coolant—Cutting oil 14 -it stream 
Average Life of Tool Between Grindings—250 piece Gages 
For diameter of hole and depth of counterbo! Production 
25 pieces per hr 

OPERATIONS 2, 6, 11 MILLING REAR END OF THUMB- 


PIECE; COUNTERBORING REAR END OF BODY: 
PROFILING UNDER SIDE OF THUMB-PIECE 
Transformation—Fig. 1377 Machine Used—Whitney hand 
miller Numbe of Operators pe Machine—On«e Work 
Holding Devices Held by formed jaws. Tool-Holding Devices 
Paper shank. Cutting Tools—Double milling cutter, large cutter 


screwed on shank behind front cutter Number of Cuts—On« 
Cut Data 50 rep.m hand feed Coolant Compound ly -in 
stream. Average Life of Tool BRetween Grindines—5h.000 
pieces Gages—For relation of wine to bod: leneth: diam 
ete? ind diameter of counterbors Production S00 pieces 


per hr 
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OPERATIONS 3 AND 4. MILLING RIGHT AND LEFT SIDES —Gang of milling cutters, Fig. 1380. Number of Cuts—Ons 


Transformation Fig. 1378. Machine Used Pratt & Whit Cut Data—60 r.p.m.; %-in. feed. Coolant—Cutting oil, -in 
ney No. 2 Lincoln millet Number of Machines per Operator stream Average Life of Tool Between Grindings—5,000 
Five Work-Holding Devices—Held by double vise jaws, Fig. pieces Gages—Fig. 1381 radius of barrel and relation of 


1379 Tool-Holding Devices—Standard arbor Cutting Tools wing to hole. Production—75 pieces per hr. 
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NMPERATION AA. REMOVING BURRS FROM SPINDLE HOLE OPERATION © PROFILING BOLT STOP 
AND BURRS LEFT FROM OPERATIONS 3 AND 4 Transformation—Fieg 12388 Machine UWsed—Wood-Lis 
Number of Operators—One. Description of Operation Re- Co. profiler Number of Operators per Machine One Wi 
moving burrs thrown up by operations 3 and 4. Apparatus Holding Devices—Held on pin; clamped by fins clamp uA 
and Equipment Used—File Production—Grouped with oper- Fig. 1389. Tool-Holding Devices—Taper shank. Cutting Tools 
ations 3 and 4 Profiling cutter 0.45 in. diameter, 4 teeth, right hand, 0.75 in 
OPERATION 7. STAMPING SIDES OF THUMB-PIECE ae a A Be a a Batty ag Page 
= . . = ece . . eet ooltan ompounte in stream \ nee é ot 
rransformation—Fig. 1382. Machine Used—Old Brooks Tool Between G ae nO pie con. Garee—Fia, 1290 aie 
press. Number of Operators per Machine—On¢ Punches and of cut and radius of barrel. Production—60 pieces per hi 
Punch Holders—Round shank Dies and Die Holders—Di¢ ; cd 
and fixture screwed to bed of press, Fig. 1383; the punch OPERAT ; wR a . —_ 
. ; = > : - SRATION 10. MILLING BOLT CLEARANCI 
is illustrated in Fig 1384 Stripping Mechanism—None 
Gages—None. Production—450 pieces per hi Note—Work Transformation—Fig. 1391 Machine Used—Pratt & Whit 
held on pin A; stamps “Off” on the under side and “On” on ney No. 0 hand millet Number of Machine pe Operator 
the top side. Two. Work-Holding Devices—Held on pin; clamped by jaws, 
270'R ‘aul 
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FIG. 1402 
OPERATION & DRILLING FOR SPRING, DRILLING AND Fig 139 lool-Holding Devices—-Taper  shanl Cutting 
COUNTERBORING FOR SPINDLE SCREW AND rools—Formed milling cutter 1.45 in. diameter, 0.00 In. wit 
77 rNIg? <DIN . ° (hutside convex to 0.50 radius Number of Cuts—One Cut 
REAMING SPINDLE HOLI Data—450 r.p.m hand feed Coolant—Cutting oil, put on 
Transformation Fig. 1385 Machine Used Pratt & Whit with brush Average Life of Tool Between Grindings O00 
ney 16-in. four-spindle upright drilling machine Number of pieces. Gages—None Production—-&85 picces pr ht 
Operators per Machine—One Work-Holding Devices—Drill 
jig, Fig. 1386. Tool-Holding Devices—Drill chuck Cutting OPERATION 13. HAND-MILLING GROOVE, END OF 
Tools—Counterbore. Number of Cuts—Four. Cut Data—1,200 THUMB-PIECI 
r.p.m.; hand feed. Coolant—Cutting oil, -in. stream Ave - Ie > > 
age Life of Tool Between Grindings—200 pieces. Gages—Fieg rransformation—Fig. 1393. Machine Used—Pratt & Whit 
1387; diameter and depth and location from center hole Lh, hand mille: Number of Operators per Machine——One 
Production—38 pieces per hr Work-Holding Devices Held on pin, using thumb-plece t 
wei . s Beach : —< ' ‘ , stop, Fig. 1394. Tool-Holding Devices—Taper shank, Cutti 
OPERATION BB. REMOVING BURRS FROM SPINDLE HOLE Tools—Milling cutter, Fig. 1395 Number of Cuts—Ons Cut 
Number of Operators—One Description of Operation—Re- Data $50 rep.n hand feed. Coolant—Cutting oil, put on witl 
moving burrs from spindle hole Apparatus and Equipment brush Average Life of Tool Between Grinding 0,000 pieces 


Used—Reamer Production—400 pieces per hr Production—S5 pieces per hr 



































































































































AMERICAN MACHINIST Vol. 46, No. 10 
! ” 
. - OE nce acekden ™ 
 « 0035” i 3.375 
2h 0035 coe P - > " 
02/"> i p % m--Q7/d-- - O965- --- K-05] -K- +--+ --- LIB ---- Fw 
SA j Y | - ' iN 
> 2 7p “o a2 | | 2 ”) , 254% 1146" -> | | BS 
* ®& “Th Ss sR Ss 82 g | = oe re. SY 
~ = =I S Kk - L/ 7——~_Y yr 
Ys 4 a to eT S 0/ID"R OFFR =; ooo < 
laa’ ° OOS R on | / x yy yisy _ ,-0/9'R re 
>009'-< 086 >< C525 ~ .« : SA — - 
o! Ss ee oe Se 
|x-~ = 1476 st | ra : ess 
STEEL (Case Harden) F\G.1403 x ~ By 
= —F + 
025 Rig 1221" - >| 
Stop - . ‘. 
S ty Roof, S 
" = x 2) <~ = 
so he es 4 IS $3 oy es 
( 035 L A > i) 10/"? A ;--+ rT =) s 035R FT| 2064 S 
hy > 5 Y ly vB y Y § FIL Y 
ae) st Y ug T . se Ey ee 
Hollow Mill t oC anch , B 
1290 = a D \ \05hnp 23” - 
) ere 1925 0525" 0785 <*> <-O7 
| : | og 
: ; | | ™«-0626"-> 
ie a x essa 
‘ c Tied 
Box Tool - Roughs Body 8 - 3076” --------- . - > Kan 
t . ik 3264" - mi 004" 
™ mee noe 
> a —f oD pe O 08 
. ~J, = 
] . , & =e of 
. } — —.} —& —,- 
Finish-Turn with Turret Tool - Groove with = > e 
Cross-Slide Tool > ¥ ba, ¥ = 
. . _-— ¥ a 
S STEEL (Case Harden) ai ; 
; | <= OPERATION 12 FIG. 1405 Section 25 
Cut off and round End withCross Slide Tool 
FIG. 1404 
OPERATION EE. REMOVING BURRS LEFT BY OPERATION 14. TAPPING SPINDLE SCREW HOLE 
OPERATION 10 Transformation—Fig. 1396 Machine Used—Tapping ma- 
; . ' chine built at the Hill shop Number of Operators per Ma- 
Number of Operators—One Description of Operation—Re- chine—One Work-Holding Devices—Held on pin; clamped 
moving burrs thrown up by operation 10 Apparatus and by serew: fixture held in special tapping machine. Fig. 1397. 
Equipment Used—File Productjon—Grouped with operations Tool-Holding Devices—Taper screw chuck. Cutting Tools 
10 and 13 Three fluted taps, Fig. 1398. Number of Cuts—One. Cut Data 
150 r.p.m. Coolant—-Cutting oil, -in, stream. Average Life 
. . of Tool Between Grindings—5,000 pieces. Gages—Plug thread 
OPERATION FF. REMOVING BURRS FROM SPRING Production $50 pieces ~ hi ome = 
SPINDLE AND SCREW HOLES OPERATION CC. REMOVING BURRS FROM SPINDLE HOLE 
Number of Operators—One Description of Operation—Re Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up around spindle hole Apparatus and moving burrs thrown up around spindle hole. Apparatus and 
Equipment Used—Speed lathe and reamer, 0.1495 in. diameter Equipment Used—Speed lathe and reamer. Production—s00 
Production—Grouped with operations 10 and B pieces per hr 
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OPERATION 12. HAND-MILLING CORNERS, FRONT AND 
REAR END 

Transformation—Fig 1399. Machine Used—Garvin No. 
hand miller Number of Operators per Machine—One. Work- 
Holding Devices—On pin in rotating fixture, Fig. 1400. Tool- 
Holding Devices—Taper shank Cutting Tools—Pair of mill- 
ing cutters, Fig. 1401. Number of Cuts—One. Cut Data—®650 
r.p.m.; hand feed. Coolant—Cutting oil, put on with brush 
Average Life of Tool Between Grindings—5,000 pieces. Gages 
—Fig 1402, corners gaged from center hole. Production—350 
pieces per hr. 


9 





OPERATION DD. REMOVING BURRS LEFT BY 
OPERATION 12 
Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 12 Apparatus and 
Equipment Used—File. Production—500 pieces per hr. 


OPERATION 15. REAMING AND COUNTERSINKING 
SPINDLE HOLE 
Number of Operators—One Description of Operation 
Reaming and countersinking hole. Apparatus and Equipment 
Used—Speed lathe, reamer and countersink. Production—500 
pieces per hr. 


OPERATION 16. POLISHING OUTER SURFACES 
Number of Operators—One. Description of Operation 
Polishing all outside surfaces. Apparatus and Equipment 
Used—Wheel and polishing jack. Production—50 pieces per 

hr. 
OPERATION 17. FILING, GENERAL CORNERING 
Number of Operators—One. Description of Operation—Fil- 
ing and general cornering. Apparatus and Equipment Used 
File. Production—90 pieces per hr. 


OPERATION 18. CASEHARDENING 
Number of Operators—One Description of Operation- 
Packed in 4% bone and % leather; heated to 750 deg. C. (1,382 
deg. F.) for 2% hr.; quenched in water. Apparatus and Equip- 
ment Used—Same equipment as previously described. 


OPERATION 19. POLISHING “ON” SIDE OF THUMB-PIECE 

Number of Operators—One. Description of Operation 
Polishing side of thumb-piece stamped “On.” Apparatus and 
Equipment Used—Polishing jack and wheel Production 
350 pieces per hr. 


OPERATION 20. ASSEMBLING WITH SCREW, SPRING 
PLUNGER AND SPINDLE 
Number of Operators—One Description of Operation 
Assembling plunger and spring. Apparatus and Equipment 
Used—Pinchers and hands. Production—150 pieces per hr. 


OPERATIONS ON CUTOFF SPINDLE 
Operation 
1 Automatic 
2 Polishing 


OPERATION 1, AUTOMATIC 
Transformation—See Fig. 1404. Machine Used—Acme auto- 
matic No. 515; tool layout, Fig. 1404. Number of Machines per 
Operator—Four Work-Holding Devices—Held in draw-in 
chuck Tool-Holding Devices—In turret Cutting Tools 
Tools for automatic, Fig. 1404; forming and cutting-off 
tools; also, shaving or turning tool. Number of Cuts—Four 
Cut Data—1,200 r.p.m.: $,-in. feed. Coolant—Cutting oil, %-in 
stream Average Life of Tool Between Grindings—1,200 
pieces. Gages—For diameter; length: groove at one end, and 
groove at other end. Production—140 pieces per hr. 
OPERATION 2. POLISHING 
Number of Operators—One Description of Operation 
Polishing rear end. Apparatus and Equipment Used—Polish- 
ing jack and wheel Production—1,430 pieces per hr. Note— 
Polish round end. 


The Follower 


The follower, shown in detail in Fig. 1405, has a rib A 
that serves to locate the cartridge in the magazine and 
guides the last cartridge into the chamber above. The 
front stop B is for the magazine spring, as is the rear 
stop C. The lugs D are the undercuts that hold the small 
end of the magazine spring. 


OPERATIONS ON FOLLOWER 


Operation 

A Forging from bar 

B Annealing 

B-1 Pickling 

> Trimming 

D Cold dropping 
land3 Milling right and left edges and rear end 

2 Milling bottom and front end 
AA Removing burrs left by operation 
4 
, 


9 
Milling top lengthwise (straddle rib) 

Removing burrs left by operation 4 

Profiling for spring, rough (operations 5 and 6 
grouped) 


6 Profiling for spring, finish 
7 Profiling clearance left by rib 
DD Removing burrs left by operation 7 
9 Milling top of rib 
10 Polishing top, rib, edges and end 
11 Filing, general zornering 
12 Casehardening 
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OPERATION A. FORGING FROM BAR 
Transformation—Fig. 1406. Number of Operators—One 
Description of Operation—Shaping from bar. Apparatus anid 
Equipment Used—Billings & Spencer 400-lb. drop hammer, 
Production—120 per hr. 


OPERATION B. ANNEALING 
Transformation—See Fig. 1406. Number of Operators—One. 
Description of Operation—Placed in iron pots, packed with 
powdered charcoal, heated to 850 deg. C. (1,562 deg. F.), left 
over night to cool Apparatus and Equipment Used—Brown 
& Sharpe annealing furnace; oil burner and powdered char- 
coal. 
OPERATION B-l. PICKLING 
Number of Operators—One Description of Operation— 
Placed in wire baskets and then put into the pickling solution, 
which consists of 1 part sulphuric acid to 9 parts water; left 
in this from 10 to 12 min. Apparatus and Equipment Used— 
Wire baskets, wooden pickling tanks, hand hoist. 


OPERATION C, TRIMMING 

Machine Used—Bliss back-geared press, 2-in. stroke. Num- 
ber of Operators per Machine—One. Punches and Punch 
Holders—Square shank Dies and Die Holders—Held by set- 
screw on shoe. Average Life of Punches—15,000 pieces. Dies 

15,000 pieces. Production—500 per hr. 

OPERATION D. COLD DROPPING 

Number of Operators—One, Description of Operation 
Straightening after trimming. Apparatus and Equipment 
Used—Billings & Spencer 400-lb. drop hammer. Production 
600 per hr 
OPERATIONS 1 AND 3. MILLING RIGHT AND LEFT EDGES 

AND REAR END 
Transformation—Fig. 1407. Machine Used—Pratt & Whit- 


ney No. 2 Lincoln miller. Number of Machines per Operator 

Six Work-Holding Devices—Clamped by vise jaws; the 
same vise holds follower for operations 1, 2 and 3. Tool 
Holding Devices—Standard arbor. Cutting Tools—Gang of 
milling cutters, Figs. 1408 and 1409; one for left, one for right 
side Number of Cuts—One. Cut Data—60 r.p.m.: %-in. feed 
Coolant—Cutting oil, put on with brush. Average Life of Tool 
Between Grindings—5,000 pieces. Gages—Form. Production 


35 pieces per hr. 


OPERATION 2. MILLING BOTTOM AND FRONT END 
Transformation—Fig. 1410. Machine Used—Pratt & Whit 
ney Lincoln miller No. 2 Number of Machines per Operator 
Five. Work-Holding Devices—Vise jaws, same as before 
Tool-Holding Devices—Standard arbor Cutting Tools—Gang 
of milling cutters, Fig. 1411 Number of Cuts—One. Cut Data 


60 r.p.m.; %-in. feed Coolant—Cutting oil, “%-in. stream. 
Average Life of Tool Between Grindings—5,000 pieces. Gages 
—Profile. Production—35 pieces per hr. 


OPERATION AA. REMOVING BURRS LEFT BY 
OPERATION 2 

Number of Operators—One Description of Operation— 
Removing burrs thrown up by operation 2 Apparatus and 
Equipment Used—File. Production—Grouped with opera- 
tion 2 

OPERATION 4. MILLING TOP LENGTHWISE 

Transformation—Fig. 1412 Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller Number of Machines per Operator 

Five. Work-Holding Devices—Clamped by vise jaws. Tool- 
Holding Devices—Standard arbor Cutting Tools—Straddle 
milling cutters, 3 in. diameter; one 0.375 in. wide, other 0.50 
in. wide Inside corners rounded with 0.06 radius Number 


of Cuts—One. Cut Data—60 r.p.m.; %-in. feed. Coolant—Cut- 
ting oil, put on with brush. Average Life of Tool Between 
Grindings—5,000 pieces. Gages—Fig. 1413; thickness of sides 


and thickness of rib. Production—35 pieces per hr 


OPERATION CC. REMOVING BURRS LEFT BY 
OPERATION 4 
Number of Operators—One. Description of Operation te- 
moving burrs thrown up by operation 4, Apparatus and 
Equipment Used—File. Production—Grouped with opera 
tion 7. 
OPERATIONS 5 AND 6. PROFILING FOR SPRING (ROUGH 
AND FINISH) 


Transformation—Figs. 1414 and 1415, rough and finish 
Machine Used—Pratt & Whitney No. 2 profiler Number of 
Operators per Machine—One. Work-Holding Devices—Held 
by vise jaws; pushed to a stop, Fig. 1416; this also shows 
profiling form. Tool-Holding Devices—Cutter, taper shank 
Cutting Tools—Milling Cutters, Fig 1417; roughing and 
undercutting for spring. Number of Cuts—Two. Cut Data 
1,200 r.p.m hand feed Coolant—Cutting oil, 4-in. stream 
Average Life of Tool Between Grindings—350 pieces. Gages 

Fig. 1418; width of slot and depth of spring undercut 
rroduction—175 pieces per hr Note—-Operation 6 undercuts 
the lugs for holding the magazine spring. 


OPERATION 7. PROFILING CLEARANCE LEFT BY RIB 


Transformation—Fig. 1419. Machine Used—Pratt & Whit- 
ney No. 2 profiler Number of Operators per Machine—One 
Work-Holding Devices—On form, held by finger clamp, Fig 
1420: a movable finger is operated by a cam Tool-Holding 
Devices—Taper shank Cutting Tools—Milling, Fig 1421 
Cut Data—1,200 r.p.m.; hand feed. Coolant—Cutting oil, 4-in 
stream Average Life of Tool Between Grindings—300 pieces 
Gages—Profile Production—80 pieces per hr 


OPERATION DD. REMOVING BURRS LEFT BY 
OPERATION 7 
Number of Operators—One. Description of Operation—Re- 


moving burrs left by operation 7 Apparatus and Eyuipment 
Used File Production 600 pieces per hr 
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OPERATION 9, MILLING TOP OF RIB not rub off. however, and for that reason is more con- 
Transformation—Fig. 1422. Machine Used—Pratt & Whit- =~ 
ney. ee Tole miller. Number of Machines per Operator Venient to handle. The shape of the head pattern is 
Five Work-Holding Devices—Clamped by vise jaws, Fig . — he hin : Ree ; 
1423 Tool-Holding Devices—Standard arbor, Cutting Tools shown in Fig. l. It I con icle rably he aviel than th 
Milling cutter, Fig. 1424. Number of Cuts—One. Cut Data— finished head, to give the metal a better chance to “burn 

60 reopom n feed Coolant Cutting oil 4 -in stream, te! : 
Average Life of Tool Between Grindings—500 pieces Gages % in’ and insure sound iron. 
ig 142 for height of rib Production 35 pieces pet \ sa , ; : : 7 . 
two at a time Note Same style of fixture a in operation 4, Che method ot gating 1s shown in Fig. 2. The stems 
PERATION 10. POLISHING TOP, RIB, EDGES AND END. are inserted in the pattern and rammed up in the drag. 
Number of Operators—One. Description of Operation— ‘The pattern for any heavier casting, say 15 lb. or over, is 
Polishing top, edges and ends Apparatus and Equipment : : 
Used—Polishing jack and wheel. Production—35 pieces per rammed up in the same mold and gated as shown. It is evi- 
. : dent that, by the time the large mold is filled, the valve 
OPERATION 11. FILING, GENERAL CORNERING 
Number of Operators—One. Description of Operation—Fin stems are well heated :so when the metal sets around them, 
ishing and cornering. Apparatus and Equipment Used—Pile. there is no tendency whatever to “blow” and separate. 
rroe if ion AL piece pet it . 
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A423, 1424 & 1425 OPERATION 9 
OPERATION 12, CASEHARDENING It is necessary to take some care to insure clean metal! 
Number of Operators—Onse Description of Operation . : ; ‘ “ é 
Packed in whole, new bone; heated to 750 deg. C. (1,382 deg in the first valve mold; for if gated plain, it will act as a 
KF.) for 2% hi quenched in oil Apparatus and Equipment , . : . 
ieed—-Same as other casehardening eavipment skim, catching all the slag and dirt. By using a skim 
% 





Casting Valve Heads on Steel Stems oe Rarer 
By H. F. MeCray , 
A considerable number of attempts have been made, 


with more or less success, to cast the heads of vas engine 
poppet valves on the steel stems. A plan that gives good 





results is as follows: 
The stems are cut to length from +y-in. oversize stock 











: FiG.2 
and have four notches ground in the head end, about as 
shown in Fig. 1. There is nothing particular about the FIGS. 1 AND 2. METHOD OF CASTING VALVES 


form or size: the only precaution to be observed is not to 
pocket ahead of the runner and gating from the runner to 


the first mold in the cope, the metal will be clean. 
They may be tested for tightness by holding the stem 
end and tapping. A loose head will have a flat ring. 


weaken the stem more than necessary. 
The next operation is to tin the head end of the stem. 
This was found to be desirable, although venetian red, 


‘ixed in gasoline, gives good results. The tinning does 
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Repairing a Broken Accumulator Base 


The illustration shows how we made a satisfactory 
repair to a broken accumulator base without dismantling 
it or unloading the tank. 

After the plates and angles were fastened securely in 
place, the entire casting was filled in with concrete. 1 










A: 5° 5"Angles ¢ lag 
B-34" Stee! Plate 
G-/% Tap Bolt 





REPAIRED ACCUMULATOR BASE 


think the illustration is self-explanatory, but I may 
mention that the cause of breakage was faulty grouting. 
Haddonfield, N. J. J. R. S. 
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Making a Lynch Pin 


A lynch pin like the one shown in Fig. 1 was needed 
for a plow wheel. The head was to project over one side 
only and had to be beveled off, as shown. 

The first set of tools made is shown in Fig. 2. They 
were for use in an Acme header. A heated bar was 
entered into the open dies up to the stop, and the ma- 
chine was tripped; as the dies closed, the shear M cut 
the piece off the bar. The ram O then came up and en- 
tered the dies, forming the head entirely within the dies. 
The tools failed because the ram O could not be made to 
stand up: also, a fin developed between O and the dies. 

The dies were then planed off back to the line AB, 
Fig. 2, and a new ram was made that was much larger 
and contained the whole head. These dies would make 
pins, but lots of them had a bad flash around the head ; 
the job would have been all right if the pins had not been 
designed lopsided. The metal just simply refused to 
flow to one side and not to the other. The little job was 
having pretty much its own way when the chief imple- 





Letters from Practical Men 
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ment designer gave me a sketch of a set of punch-press 
tools, as shown in Fig. 3. 

The hot stock was pushed under a hook G@ into a half- 
round impression in the lower die J and against the stop 
S, which was bolted to the lower die. The upper die 
came down and by a combined shearing and bending ac- 








aa 
= 
~ 
Fig. 1 Fig. 2 Fig 
FICS. 1 TO 3. THE WORK AND HOW IT WAS MADE 


tion cut off the first piece and made a head on the next 

one, as shown by the dotted lines. In practice, the bar 

was heated for a couple of feet and fed in continuously, 

the press running all the time. H. W. JoHNsoNn. 
Poughkeepsie, N. Y. 
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Attachment for Drawing Angular Lines 


On shop drawings requiring series of parallel lines at 
angles, as for threads, springs and section lining, I have 
found the device shown in the accompanying illustration 
of advantage. It consists of an eccentric made of sheet 
brass and is attached to the T-square head by means of 
a small thumb-screw. The eccentric may be turned to 
give a variety of angles, and with the aid of the triangle, 








ATTACHMENT FOR T-SQUARE 


vertical angles May) he obtained. A hole is made at both 
ends of the T-square head, and the eccentric is trans- 
ferable to either end, as desired. H. CHAtrn. 
Bronx, N. Y. 
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Guaranteed Output 


In the establishment in which I am breaking in a 
planning department there are three electrically driven 
automatic machines, the output of each of which was 
“euaranteed” by the maker to be 4000 units an hour. 








As a matter of fact, one got to doing only 2700, a second 
only 2300, and the third was “witehin md delivering 


nothing 


On request the adjuster, or “doctor,” came around, 
tickled things with screwdriver and pointed out (what 
I knew before, as | had been judge of awards in that 
line at the international exposition at which the machine 
made its début) that the speed could be regulated by 
moving } ertall | etior 0 ! toward or out trom 

C] i trietio s But what | wanted -~was 
statement = Te rive wren i whi tiv machine 
ould n to be most elhcerent hat ms, to give a good 
output without chattering, o ocking tself to pleces 
And | wanted that speed en either in turns per minute 
i some rotating member ol! neal speed of a certain 
ndless apron. That he could not tell me. although lv 
as the rrofessional. ‘ \ ord ner vdjustel — "trouble 
man” of the cones rn. 


so next day sale sman and diplomat 


When he came, he told me ow voung | was looking, 
olfered me Nece ¢ eppermint hewing gum and 
tarted telling a un ste But when | insisted o1 
‘returning to my muttons.” he informed me—what | 
also) knew that there vere rest causes lol loss 0 
speed: Lia Yr 0 cl ent, weal ommutator brushes 
end slackness of the driving belt But as to naming 


standard rotation speed of one part or a standard linea 


speed of anotnel that Was impossible What | could do 
Was at fhre end Ot Thre aa san how many units enc 
machine had delivered, speed up the next day by adjust 
hey the Iriction dy e. AL “Oo 60] ntl | had reach 
the 1000 
The next d; { nacl were “ hinge” at 
lw eX aqay, as Wo The nes were witching il 


strike. | see lal } “doctol 7” | thought 


the third « 


mvself justified, under the circumstances, in “letting 
George «do tt ‘a his time Was anether and = vei 
supertol articl ofl adjust . with a uryve! screwdriver: 
and in the cours ol his untineg lal thre machine’ 
appendt CrMiporwiis i niormed me, tl reply to mi 
Innocent query as to why the wieglers did not wiggle, 
that there was absolute! ne eason wh the machine 
should not run one day just as fast as anothe 

So there T am What | want to know is: (1) What 
does “ouaranteed M formance” meu (*?) lLlow eal 
invone Guarantee performance whet he does not know 
vhat the normal conditions are. to produce the 
‘cuaranteed” result ? Robert GnrimMsHaw., 


New York City 


Finishing Pulleys on the Disk Grinder 


use of the disk grinder has resulted in 


The 


markable 


“ome Te- 


reduction in operation times, the pullev-erind 
ing job herein described being an excellent example. 
The simple. <A 
stub arbor is mounted on a subplate at an angle equiva 
is bolted to the 


the should 


necessary fixture is very shouldered 


lent to the 


disk-grindet 


} , 
ane rhe 


desired crown. plate 


table The shoulder on arbor 


he of Sue hy height as to allow the edge of the nulley to 
clear the fixture on either side The frictional resist 
ance of the hub to rotation is negligible. while if th 


edge is allowed to be ar. the null Vy must he raised too far 


center in order to induce rotation. 


above the 
1: 


An ordinary abrasive ( isk will answer the purpose : the 


heavier built-up varietv is somewhat better. The wear 
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on disks is considerable, as the rapidly revolving pulley 
The most satisfactory abra- 
26-K Norton, 


whieh stands up well and leaves a good finish. 


acts as an excellent dresser. 


sive Is a fairly Coarse wheel, about 


( up 


In operating, the upper half of the pulley is forced 
against the wheel ana, being somewhat above center. im- 





HOW THE PULLEYS ARE GROUND 


If the casting is not extremely 
line, four 


starts to rotate. 
the 
asses across the face of the wheel put it in excellent con- 


mediately 


eccentric. oT shifted on three or 


parting 
ition, Reversing the pulley on the arbor, the operation 
the other half. With fairly true castings, 
om 600 to L000 pulleys can be finished in 10 hr. 


Wate rloo. lowa H. E. M. 


~ 
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Guide Bushing for Knurling Tool 


In using a Brown & Sharpe knurling-tool holder with 


two knurls | experienced the following trouble: When 
w stock, which was ,4y-in. round brass, was fed between 
i knurls, it would not stay in the center and make a 
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THE TOOL WITH GUIDE BUSHING 


perfect knurl, but would move either above or below cen- 
ter and mar the stock. So I put on the knurl holder an 
attachment with a hole and a bushing in the front of the 
knurl This acted as 
1 guide and kept the stock in the center, after which I 
H. NorpDEn. 


~ the S170 of the STOe k to he knurled. 


ot a perfect knurl. 


Blue Island, Ill 
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A Simple Hydraulic Intensifier for 
Use on a Band Press 


The illustrations show a hydraulic intensifier, which 
while designed for use with a copper band press for high 
explosive shells is equally applicable in any other work 
requiring high pressure. The interesting feature of this 
intensifier is the provision for a rapid filling of the press 
under relatively low pressure, and a final squeeze at high 
pressure. Aside from this it has the desirable property 
of not depending on any unloading or relief valve, as 
the pressure cannot rise higher than the predetermined 
amount, though it can be held at that amount for any 
period of time desired. ; 

Proportioned as here shown, the intensifier will giv. 
about 2500 Ib. pressure per square inch if steam or air at 
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Hi" 3 Way Cock 

THE INTENSIFIER AND CONTROLLING VALVE 
100 lb. is applied to the underside of the large piston as 
shown in the illustration. 

The operation is as follows: If, with the piston down 
and the three-way valve A set as shown, steam is ad 
mitted to the space B, the oil in the cylinder C flows 
through the passage ) and valve A into F and out at F 
to the cylinders of the press. The pressure exerted is 
somewhat less than the steam pressure. This brings 
the rams quickly up to the work. This part of the cycle 
is called the filling, and during the time it takes up the 
valve is set so that the index of the handle points to the 
word “Fill” on the valve dial. 

By moving the handle to index with the word 
“Squeeze” on the dial, the chamber C is cut off from F 
and the oil passes through @ to a reserve tank. The pres 
sure in # now rises in proportion to the plunger areas 
and completes the pressing. When this is done, the three 
way steam cock at the bottom is set to exhaust and the 


piston begins to return. By setting valve A to “Return,” 


chambers C and FE are both connected to the reserve tank 
and the various parts assume their original normal po- 


sition. G. M. SrromMBeck. 


Moline, Ill. 
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Feed Repair on Gridley Single- 
Spindle Automatic 


In the Gridley single-spindle turret lathe more or less 
trouble is often experienced with the pins that hold th 
brass spool to the end of the stock-pusher tube. These 
pins shear under certain pressure; but after the machine 
vets older the hole in the brass spool becomes enlarged so 
that the pin works loose, and this becomes a n.aisance 
We overcame it in a simple and efficient manner. 

We drilled larger holes in the spool and threaded them 
with a y@-In. tap. Screws with teats Yg in. long and 1, 
in. In diameter were made to fit. The tops of the screws, 
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FEED-TUBE REPAIR 


after being placed, came flush with the surface of the 
groove in the spool, the bottom of the threaded part rest 
ing on the tube proper with the teat projecting through 
the tube, holding the brass spool to the tube and acting 
as a shearing pin in case of excessive stress. The illustra 
tion shows the idea clearly. Let me say that we have had 
no trouble with the tubes since. 

I should like to know what problems others have had 
with their machines and what they have done to over- 
come their difficulties. Problems in drafting are lacking 
in the American Machinist, and they would be interesting 
to the readers, CLINTON J. CONVERSE. 
Bridgeport, Conn. 


— 
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An Elastic Pattern 


As might be incorrectly implied from the heading, this 
is not intended as an introduction of india rubber as a 
material for patterns. It is only a description of an in- 
teresting and highly useful pattern that resulted through 
the combined efforts of designer, pattern maker and 
foundryman. If it should succeed in convineing anyone 
that by such coéperation all concerned are benefited. the 
object of this article will be realized twofold. 

The roller shown in Fig. 1 had to be cast, in composi 


tion and aluminum, in various leneths ranging from S§ to 


°6 in. with three sizes in between. It was of course 
desirable to make one pattern do for the whole job, which 
was done hence the title of this narrative. It will be 


clear on inspection that this was a job for a good molder . 
but inasmuch as he was called in before this five-in-one 
pattern was made, there was no kick from that direction. 
Various ways were suggested for making a pattern to fill 
the essential requirements, but all were discarded with the 
exception of that illustrated, and it gave good service 
in use, 

The pattern, shown in Fig. 2, was made in two parts A 
and B and molded, as shown in the figure, for the longest 
casting. When the smallest casting was desired, part A was 
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only rammed up as far as necessary; part B was set in 
as shown at B,, and the mold was finished. Similarly, all 
intermediate sizes were molded. 

The core box is illustrated in Fig. 3. The manipulation 
will be evident. Notches were provided at proper dis- 
tances, and to make any length of core the movable print 
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FIGS. 1 TO 3. CASTING, PATTERN AND CORE BOX 


A had only to be put in the corresponding notch. The 
casting, naturally, was poured on end. Although a little 
trouble was at first experienced with the aluminum, the 
eastings were clean and straight. The bronze castings 
gave no trouble at all. J. W. Wunscu. 
Brooklyn, as Be 
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Simple Foot for Use with Inside 
Micrometers 


The ordinary type of inside micrometer is handy for 
measuring between concave surfaces, as in gaging holes, 
and to a less degree in measuring between parallel flat 
surfaces. But when one 
wishes to measure the dis- 
tance between two convex 
surfaces, as for instance 
two buttons or two parallel 
shafts, the rounded points S 
of the micrometer tend to a 
run off the rounded sur- 
face of the work and make 
accurate measuring almost 
impossible. To obviate this, buttons, or false feet, can be 
made as shown in the illustration, of a certain definite 
thickness at A. The shank is split to form a good grip 
on the micrometer rod. These feet are also of advantage 
when using the micrometer as a height or depth gage. 

Elkhart, Ind. S. M. Ransome. 





FOOT FOR INSIDE 
MICROMETER 
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Casting Annealing Pots with a 
Minimum Amount of Labor 


The accompanying illustrations show an annealing pot 
for which we had a large order. The pattern was made 
box shape, 30 in. long, 10 in. deep and % in. thick, with 
two flanges on each side 24% in. wide and % in. thick. 
For some time we were able to make only five of these pots 
each day. After slightly changing the pattern, we now 
produce 40 each day with the same labor and consider 
ably less trouble. 

At first we made the castings in the regular way, as 
in Fig. 1. Now we have removed the bottom of the 
pattern and placed two long cores with a recess 214x14x30 
in. along each side, to form the flanges. 

The pattern is put on the ground with the two cores 
on each side, as shown in Fig. 2. Both the inside and 
the outside are rammed up at the same time, then slicked 
off even with the pattern and the top of the flask, and the 





FIG.2 


FIGS. 1 AND 2 OLD AND NEW METHODS OF MOLDING 


cope rammed up. Next, the cope is removed, and the 
required amount of sand is taken from inside the pattern 
to form the thickness of the bottom of the casting. Th 
pattern is then removed and the mold closed ready to 
pour. One man is able to do all the work, as there is 
only the cope, which is very light and does not require 
two men for lifting. A. E. Howapay. 


Naugatuck, Conn. 
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Keeping Track of Cutters 


To make easy the work of returning cutters from the 
tool grinder to the department from which they come, a 
number of V-shaped cards with the department letter 
printed on them are kept on hand by the tool grinder. 
As soon as a cutter is sharpened, a card is inserted in the 
hole of the cutter. When the errand boys come around,.a 
lance only is necessary to determine to which department 
D. E. Marr’. 


the cutters belong. 
Milwaukee, Wis. 
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Efficiency in the Pattern Shop 


On page 956. Vol. 44. John J. “When 
the work (pattern) is received at the foundry, the foundry 


Evre writes: 


foreman refuses to accept it until it has been changed to 
suit him, and these alterations entail extra cost and de- 
lay.” The pattern here shown is for a tank saddle cast in 
steel, and 75 castings were wanted. It is a very good ex 
ample of the kind of patterns referred to in Mr. Eyre’s 
article. When a large number of castings are to be mad 
from a pattern, either simple or complicated, I take the 
matter up with the foreman of the foundry. Very often, 
as it was in this case, the foundry in which the castings 
are to be made is located in another town some distance 









| 
RIGHT WAY AND WRONG WAY TO MAKE THE PATTERN 


It is then that the patternmaker’s knowledge of 
Guesswork on a 


away. 
the molding gime is called into action. 
75-casting job is poor policy. The pattern, if it is made 
wrong, will be returned, or the necessary changes will be 
made in the local jobbing pattern shop and the bill 
rendered. 

This pattern was made in halves, split at the line AR, 
to be molded one-half in the drag and one-half in the cope. 
This construction is quite contrary to practical pattern 
making and practical molding. This is especially true of 
patterns from which steel castings are to be made. 

The molding of one-half of this pattern in the cope 
makes necessary the following: For every mold or flask 
put up by the molder in his day’s work, a special con 
flask must be rigged up with sand bars to aid in securing 
and supporting the heavy and irregular body of sand ir 
the cope. To aid further in securing this sand, gaggers 
are also used. 
its place so as to prevent it from shifting or falling back 
into the mold, all of 
that can be avoided with practically constructed patterns. 


The slab core C must be firmly secured in 
which means extra cost and delay 


The pattern was changed by the foundry foreman and 
molded as follows: The two halves of the pattern were 
The pockets EF were changed to mold 
in the core, as at D. 
the drag. No cope was used, the core ( answering the 
same purpose. Any old box that looked like a flask was 
used for the drag. With the split pattern about five 
castings would be a day’s work for the molder, while 12 
to 15 castings could be made the first day from the pra 
tically made pattern. M. E. Dugan. 

Kenosha, Wis, 


fastened together. 
The whole pattern was molded in 


Discussion of Previous Question 
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Drafting Room Versus Shop 


The article by Charles M. Horton, on page 147, on the 
eternal strife between the drafting room and the shop, 
from the draftsman’s point of view, shows a disposition 
which, if it were more generally true of 


on his part 


most draftsmen and designers, would tend to lessen the 
friction between the man at the board and the man at 
the machine. 

In its final analysis the article is simply an excuse for 
the mistakes made by the draftsman and his reasons for 


mmaking them. Mistakes, not of desien (for the average 
man m overalls and jumpers is hardly competent to pass 
judgment on that), but of execution in the drawing. Be 
lieve me, if the mechanics made as many “bubls.” as his 
there 


“fire-fest” in the machine shop. 


Russian friend calls them, would be a wholesal 


But the best of us will make mistakes, and as each is 
depende nt on the other for the success of the final prod 


vet together” op the 


uct a spirit of parc of each would 
help to eliminate, partially at least, the strife between 
the two. 


“But it certainly does start the blood boiling in a drafts 
a grinning machinist 
It also starts the blood boiling in a machinist 


man when points out an error in a 


drawing.” 
who is sure of his ground and whose ability has been 
proved, when some draftsman (not all, Tam glad to say ) 
with supercilious assurance strives to him 


impress upon 


his superior knowledge of the machinist trade: not his 
only, but the molder’s and the patternmaker’s also. 

As long as these two—the supercilious draftsman and 
the contemptuous machinist—come together there will be 
trouble. But | speak to the fair-minded men in both 
lines, asking them To concede eu h other’s knowledge and 
ability, to give and take, learn from each other and take 
and give criticism in a fair, open spirit. Then both will 
and mutual 


MACKY. 


for understanding 
J. © 


have a common ground 
help. 


Woodhaven. L. T. 


I wish to express my thanks and those of my fellow 
draftsmen to Charles M. 
on page 147 entitled “Drafting Room Versus Shop,” in 


IHlorton for his excellent article 


which he artistically sets forth with accuracy, compre 
hension and understanding the psvi hology and the trials 
Our 


words we use only 


lines 

Con 
sequently we suffer somewhat in interpreting ourselves to 
That defici 
ency Mr. Horton has supplied most excellently. 


of draftsmen. language is one mostly of 


mechanical lines incidentally. 


men whose language is chiefly one of words. 


As the subject is now in our minds, may I add a few 


more of the draftsman’s troubles and limitations with 


which the shopman may not be familiar ? 

One arises from the fact that in many places the drafts 
man ts disregarded and neglected, because he is designated 
a nonproducer; and so any old equipment and atmosphere 
are good enough for him. Now there are drawing boards 


on which a man can work without being pivoted on his 
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pneumogastric nerve, without pushing his breastbone into 
his stomach, without deviating from that upright atti- 
tude that is one of his distinctions from the beast. And 
there are drawing boards on which he has to do all the 
aforementioned things in order to work. They abound in 
plants that would not dream of using a machine corres- 
pondingly inefficient. I foresee a time when these poor 
drawing boards will be kept in museums as examples of 
the unintelligent sacrifice of the health and productivity 
of draftsmen in that barbaric period—the beginning of 
the twentieth century. 

The atmosphere in some drafting rooms makes one 
marvel at the endurance of the human. One little box of 
a room in which it was my misfortune to be confined for 
some time was situated around the main steam riser, 
which carried the steam for three or four entire floors. 
We never had the steam turned on; this main riser was 
more than enough, the temperature soaring to the vicinity 
of 90 deg. F. And the air was foul and dead. 

We observed that our best ideas came to us in the 
washroom. Now there was nothing inspiring about that 
place. It was not up to the usual standard, and I long 
ago came to the conclusion that it was just the compara- 
tive coolness and freshness of the air that accounted for 
our inspirations there. In the drafting room it was an 
effort to keep awake, and it was a much more strenuous 
effort to design. , 

“Why didn’t you open a window ?” queries some brother 
Well, we did; and there was almost a riot. Some one in 
the throes of a cold or recovering from one would raise 
his voice in protest. “His head was hot and his feet were 
cold” —literally. “He was being cut in two by the draft.” 

In another drafting room, located in a modern plant, 
the air would get so bad that the boss would throw open 
every window to its maximum in below-zero weather to 
air it. And this plant had a heating and ventilating 
system. But the engineer kept for himself all he could 
save on the coal bill, and I have often wondered whether 
in his zeal to save he pumped the same old air into the 
room over and over again, instead of taking fresh air 
from the outside, which would necessitate burning more 
coal to heat it. 

Another limitation is the boss and the hierarchy of 
bosses that extends above him. Now the boss generally 
has different standards from the shop. He has to get the 
drawings out cheaply and frequently within a certain 
time. His chief consideration is not for the shopman, 
but for those above him who often are distinguished more 
by executive ability than by any knowledge of shop re- 
quirements. To his instructions the draftsman must 
work—or get out—whether they be good or bad. Often 
we draftsmen have to do things we know are not right 
from the standpoint of the shop just because we are in- 
structed to do them. To argue against them is sometimes 
to provoke anger and antagonism. So we don’t argue but 
simply do as we are told. 

Of course, all bosses are not like this. Some—all honor 
to them—will listen to the draftsman’s case and give his 
way the preference if he can prove its superiority. Some, 
indeed, will give him credit for it. 

There are some draftsmen who do not know how to 
consider the shop end, having had no experience in it; but 


many of us who do know how are not allowed to give 
effect to our knowledge. 
Springfield, Mass. 


J. J. WOrFINGTON. 
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Making Drawings for the Pattern Shop 


The article on page 138, relative to “Making Drawings 
for the Pattern Shop,” brings to mind a similar method 
used by several factories with which I have been affiliated, 
which I think will be of interest. 

The draftsmen, in detailing parts that call for castings. 
first make an accurate line drawing showing the plan, 
elevation and side views. The plan and side views are 
then cross-sectioned and necessary dimensions placed on 
the three views to permit making the pattern. Tracing 
cloth is placed over the drawing and a pencil tracing 
made of the three views, enabling the draftsman to finish 
the drawing for the machine shop, adding the necessary 
dimensions and notes. The line drawing is shellacked 
and delivered to the pattern shop, as a pattern drawing 
of record in place of a blueprint. 

This method eliminates the necessity of a layout, as 
the drawing primarily is a layout and is made for that 
purpose, with no more than the necessary pattern dimen- 
sions. The system has proved inexpensive, and it elim- 
inates a lot of useless additional work on the part of the 
pattern foreman. F. H. Korrr. 
Chicago, TI. 
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Employment Bureaus for Classifying 
Workmen 


The article by E. W. Johnson, on page 64, brings out 
a point that is of vital interest to the manufacturer of 
the present day. That it costs the average manufacturer 
a substantial sum of money annually to break in new men 
is a fact that no one will deny; and if someone could 
originate a simple method of classifying workmen, a svs- 
tem that would prove just to both employer and emplovee. 
he would without doubt supply a long-felt want. 

Even good workmen will persist in drifting from shop 
to shop, but Mr. Johnson’s statement that their object 
= to find a “soft” job does not hold true in all cases. 
Workmen of all trades aim to find employment where con- 
ditions are good and their surroundings cheerful; and 
when a job does not suit them, they look for another. 
Men often have queer reasons for quitting. I reeall one 
vood tool maker who left a cood place because smoking 
in the shop during the noon hour was prohibited. In 
another shop a good workman quit because the time clock 
was nearly a fifth of a mile away from his work and the 
management would not allow the men to ring in and out 
at the same time during the noon hour. A draftsman 
whom I know left a good-paying position because the 
management requested him to refrain from chewing to- 
bacco. 

From this I do not mean to infer that the management 
of any shop should cater to every passing whim of the 
workman, but nevertheless the fact remains that work- 
men eventually settle where the surroundings are con- 
venial. 

It is a fact that workmen often overrate their ability 
when seeking a situation, but are we not all inclined to do 
this? Is it not the tendency of human nature? In look- 
ing for employment we all wish to create a good impres- 
sion, and we realize that we must convince the manage- 
ment that our services will prove of value in order to 
he placed on the pavroll. This fact often leads the worker 
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to over-estimate his ability, hoping that he will make good, 
even against heavy odds. This trait of humar nature 
denotes ambition if nothing more, and shows that the 
worker wants to succeed in his chosen calling. 

It is no small task to state accurately a workman’s 
ability, owing to the fact that a man may make good in 
one place and fail utterly in another. I recall an incident 
that happened to me some years ago. I had secured a 
job as die maker at good wages, the foreman hiring me 
at my figure. In boring out a die on a lathe, the die 
slipped from its setting slightly and was spoiled, the re- 
sult being that I was discharged. Now that man could 
not recommend me as a good workman, owing to the fact 
that I spoiled a valuable piece of work through misfor- 
tune, or as he would say carelessness. 

Unfortunate accidents of this nature often give a work 
man a black eye, so to speak, but it is not Just to con- 
demn a man eternally because of them. For example, 
consider the following case: A young tool maker was 
boring a jig on a universal miller, and in some unknown 
manner his hammer fell on the miller knee between the 
saddle and the upright. The knee, of course, had to stop 
when it reached the hammer, and an examination of the 
crossfeed screw showed that it was badly out of shape. and 
that a new one was necessary. The man in question was 
not discharged; but the management thereafter refused 
to raise his pay, notwithstanding that he was an excellent 
workman of a willing disposition. He quit a year or so 
afterward, and the last time I met him he was receiving 
high wages in a place he had occupied for over three 
years. His present employer, no doubt, would be willing 
to recommend him highly, while his former foreman 
would shake his head doubtfully, stating that the man 
was too careless to trust with high-grade tools. 

It is a very good plan for a workman to have two or 
three letters of recommendation, written on regulation 
letterhead paper and signed by the superintendent or 
some other person in authority. As no firm that has a 
reputation to protect will recommend a man who is not 
up to standard in his particular line, these letters can 
be taken at their face value. I will admit that Mr. John- 
son’s Classes A, B, C, D and E are theoretically correct 
and would work out in practice if a workman invariably 
made good on every job he undertook; but good workmen 
sometimes make unfortunate blunders, which should not 
be allowed to underrate their ability as a whole. 

A state labor bureau might prove of value, provided it 
was run on an impartial basis for the benefit of the worker 
as well as the manufacturer and kept wholly free from 
political influence. As the matter stands today, however, 
the manufacturer will have to do as he has done in the 
past—that is, take a chance in hiring men and retain those 
who come up to his standards, ever bearing in mind the 
fact that workmen stick where their surroundings are 
pleasant. F. B. Jacoss. 
Indianapolis, Ind. 
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Discarding Micrometers 
As so interestingly told by W. D. Forbes on page 1132, 
Vol. 45, micrometers, in common with wire gages and 
similar devices, are never thrown away. 
This reminds me of a micrometer that caine in con- 
tact with a milling cutter about 20 years ago. It was so 
badly damaged that the makers declined attempting to 
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repair it. This placed it so near the discard that I came 
to be the owner at no cash outlay. I cleaned it up and 
etched the name of a very small boy on it. It served 
him as a plaything, hammer, etc. 

Imagine my surprise on meeting this same small boy, 
now grown to man’s estate, to be told that this same 
micrometer has recently served for some time as the only 
micrometer in a manufacturing establishment that, from 
the number of men employed and the character of the 
output, should keep several first-class micrometers fairly 
busy. WituiaM 8. Rowe t. 

Wilkinsburg, Penn. 


Dashpots for Starting Rheostats 


On page 121, Mr. Bennett states that little attention 
has been given to starting apparatus for electric motors. 
This assertion, | know, is not in keeping with facts. Still, 
there are no highly satisfactory low-priced motor starters 
on the market. The motor starter has a great deal of at 
tention from the viewpoints of the user, the manufacturer 
and inventor. TI have designed at least a dozen motor 
starters and experimented with several types of dashpots : 
and in spite of the fact that there is one starter built 
according to these designs and now on the market. I do 
not regard the problem as solved. <A low-priced motor 
starter, doing its duties independently of the operator, 
still offers a virgin field for inventors. 

The dashpot shown by Mr. Bennett does actually retard 
the moving of the starting lever, but it will also retard the 
lever when moving back. This will in many cases lead to 
serious complications, as it is often necessary to stop the 
motor suddenly when just speeding up. This is a serious 
objection. Practically every starting box is provided with 
a magnet for holding the lever in position, and releasing 
i automatically when the voltage across the line drops he 
low a fixed minimum. The dashpot as shown will hold 
the lever in the running position, even after the voltage 
has been taken off the line accidentally or by opening a 
main switch, 

When the circuit is closed again, the resting motor not 
opposing the inrush of current, its resistance while at rest 
being negligible, there is practically a dead short. The 
fuses will blow, or in case of an unprotected motor the 
machine itself will burn out. A small ball valve in the 
bottom of the cylinder or in the piston will eliminate a 
part of the retardation, but still it will be found to be im- 
practicable to produce a cheap dashpot that will stand 
long service and always let go the lever in time. Even 
without this extra incumbrance, starting levers often 
stick, when the contact knobs are slightly burned. 

A very interesting problem heretofore not satisfactorily 
solved is a motor starter for small capacities, say up to 
8 hp. Such small motors do not need a resistance box; 
only the fuses have to be protected while starting. The 
great flux of current then will blow them, and therefore 
by connecting the fuse blocks simultaneously while put 
ting the switch in and then removing this current-carry 
ing connecting piece, after the motor has gained speed, 
the fuse itself will take the running load. Taking the 
connecting piece out of the circuit can be done by a mag- 
net, a spring, a dashpot or even a pendulum timing de- 
vice. To do it commercially is a problem worthy of the 
attention of the cleverest. JAN SPAANDER. 


Brooklyn, N. Y. 
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The Coincider 


On page 88 Mr. Brophy refers to the man who always 
agrees with everything the boss may say to him. What 
about the boss who is not satisfied with any other kind 
of man? There are plenty such bosses, and they are 
in the manaver’s chair as well as in the gang boss’ over 
alls. They ask advice of their lieutenants in the spirit 
of seeking self-assurance rather than criticism. They 
resent a man’s showing the courage of his own convictions, 
and the only way to get along with them is never to let 
them think you have views that differ from theirs. 

There is probably no place in the shop where an exe 
utive of this sort can make such a nuisance of himself as 
in the designing room: he forces his ideas, good or bad, 
into every new machine built. When he is an engineet 
and really knows, it is not so bad: but that is seldom the 
case, 

A designer may perhaps spend weeks upon a machine, 
laving out, discarding and relaying out, giving every de- 
tail the benefit of careful thought and judgment. Yet an 
executive of the type I have referred to is able to look over 
his shoulder and in three minutes relegate the entire thing 
to a scrap heap. In eighteen seconds more he has shown 
an immensely better plan. No arguments can dampen his 
enthusiasm any more than that of a perpetual-motion in 
ventor. In his eyes the best proof of a good designer 1s 
the agility with which that individual recognizes the 
merits of his schemes. The only thing to do is to agree 
with him. 

It is deplorably true that such men can always find 
underlings who will play the role required, and by thei 
apparent agreement furnish the boss with the necessary 
supply of self-confidence. C. KE. SERVICE. 

Rochester, N. Y. 
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The Five Metric Myths 


Mv attention has been called to the article on page 9} 
by Mr. Halsey with the title “The Five Metric Myths,” 
presented specially as an answer to an article of mine in 
the December, 1915, number of the Scientific Monthly. 
Those readers who saw Mr. Halsey’s forceful presentation 
will doubtless wonder what sort of a rejoinder could be 
made to it. I will try to give a fair and brief one. 

First of all, as far as my knowledge goes, Mr. Halsey’s 
statements of facts, especially his specific statements, are 
correct. However, it does not follow from this concession 
that his conclusions are correct or that the reasoning from 
his statements is not fallacious. Only those who have 
put to the test both systems of units are « ompetent to com- 
pare the merits of the two or competent to judge between 
this country have had this 


them. College professors i 
experience, and they are practically of one mind in re- 
fusing to accept Mr. Halsey’s contested points. A voung 
Swedish engineer of my acquaintance out of his doublk 
experience condemned our system utterly. Those nations 
now using the metric system show no purpose nor even 
tendency to go back to any old system. The adoption of 
the French system by the English after the war is now 
freely predicted, and if they do we alone will be outside 


the pale. 

Does Mr. Halsey know that 
turies for the Arabic decimal notation to replace the 
Roman notation? The old system used pebbles or the 


t took three or four cen 
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like instead of figures, the Roman numerals being em- 
ploved merely to record the answer. I am sure Mr. Hal- 
sey’s adroitness would have enabled him four centuries ago 
to make out a good case against the Arabic numerals. 

Leaving it to others to deal with the other myths, I 
will turn to that one in which I am specially interested 
the educational metric myth. In the Educational Review 
or October, 1916, will be found an article by me that 
vives a tolerably full explanation of how two-thirds of a 
vear of a child’s educational life would be saved were the 
metric system in use in this country. It is based on Ger 
man programs of studies and on the common under- 
standing of the comparative knowledge of arithmetic for 
practical purposes of German and American children. 

Mr. Halsev vave a reductio ad absurdam proof of the 
fallacious claim that two-thirds of a year is saved when he 
showed that less than this time is used for the full ele- 
mentary course in the New York City schools. But there 
is one fact he overlooked. In the old days, when four 
vears were given to arithmetic, the graduates of our 
schools could solve all the problems in the book. In 
these degenerate days, when the fads have crowded arith- 
metic out of the curriculum, leaving only seven months of 
time for it, the pupils do not know common fractions 
when they come out of our schools. I was told the other 
day by a teacher of sewing that the graduates of high 
schools have a serious time with such a problem as find- 
ing one-half of 2514 or 25%4 inches. Ye gods! would 
that have troubled any one of the pupils of the old régime ? 
[ know little about the arithmetical abilitv of the gradu- 
ates of the Gotham schools, but have heard enough from 
the men of Chicago as to what they think of the present- 
day arithmetical instruction to make me skeptical. 

The American people need but to know well that metric 
arithmetic is much easier to learn than our present arith- 
metic and textbooks would need to be scarcely more than 
half their present size. If that portion of the National 
Association of Manufacturers that is blindly holding onto 
the old units and the old arithmetic could but know how 
much easier the new arithmetic would be for their chil- 
dren in school, they would push expense aside and them- 
selves force the adoption of the new. The total cost to 
make the changes needed in manufacturing has been set 
at $600,000,000. If the two-thirds of a year is a fair 
estimate, then the annual saving through education alone 
is over $200,000,000, since it means the cost of educating 
about 2,000,000 children for two-thirds of a year. 

It is often curiously true that from a long list of ap- 
parently very convincing facts an entirely fallacious con- 
clusion is derived, and that fs the case in this instance. 

In conclusion, perhaps one more illustration of the 
wonderful absurdities of the old system will be allowed. 
| asked a half-dozen druggists, part of them oldtimers 
and able men, and the others fresh from the schools. 
whether a pint of water at 60 deg. F. weighed a pound, 
taking, of course, a fluid ounce of water weigh an avoir- 
dupois ounce. Part of them said it did, exactly, and the 
others said they did not know. The chances are that 19 
out of 20 druggists would give either one or the other of 
the foregoing answers, and they use this truth in dis- 
pensing medicine. Figure it out for yourself, reader, but 
know that nine out of ten school teachers in this country 
In the metric system a liter of water 
JosEpH V. CoLLINs. 


could not do it. 
weighs exactly a kilogram. 
Stevens Point, Wis. 
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Announcing a Step Toward 
Broader Service 


Service is the businessman’s abbreviation of the Golden 
Rule. The hope of Service sells machine-shop produc ts 
the realization of this hope repeats the arder. 

The American Machinist was founded on the rock ol! 
Service fo machine-shop men. Its forty years of steady 


growth have demonstrated the appreciation of service by 





JAMES H. McGRAW 


machine-shop men. And in the future, as in the past, the 
heart and soul of the American Machinist (for helpful 
publications do indeed have hearts and souls) will be de- 
voted to the extension and the intensification of its par- 
ticular service—the spread of technical information for 
machine shops. 

A man is known by the company that he keeps—a 
The Amer- 
ican Machinist is proud to have been a member of the 
Hill family of five that were reared in the religion of 
Service by John A. Hill. And we are equally proud to 
announce that hereafter the Machinist will 
be a member of the McGraw-Hill family of ten. 

The two publishing companies that have stood with- 
out equivocation for the development of a real Service 
in their respective technical fields—the McGraw Pub- 
lishing Co. and the Hill Publishing Co.—have amalga- 


magazine by the company that publishes it. 


American 


mated so that their common aims may be more effectively 
carried out for the benefit of those whom they serve. 
Readers of this journal are familiar with the history 
of the late John A. Hill, the record of whose progress 
from fireman to head of the Hill Publishing 
Co., reads romance, James H. McGraw, thi 
president of the new McGraw-Hill Publishing Co., equal 
ly exemplifies in his rise from teacher in a country school 
to head of the largest technical publishing company in 
the world, the fact that ability will force its way to 
the top. When the subscription representative of the 
American Machinist calls to see you next time, you can, 


railroad 
like a 


with good precedent, regard him as perhaps the future 
head of some large corporation, for when Mr. McGraw 
came to New York to enter the publishing business, he 
became a subscription solicitor, and what is more, a 
subscription getter. 

Getting small things leads to getting big things, and 
in 1888 at the age of 28, Mr. McGraw became the sole 
owner of the Street Railway Journal, which is now the 
Electric Railway Journal, This was the beginning of the 
extensive publishing business developed and controlled 
by him. His policy of service to readers caused this 
journal to keep pace with and even lead the enormous 
development in electric traction which has taken place 
since that time. 

Eight years after owner of the 
American Electrician, a monthly periodical. Three years 
later, seeing an opportunity to extend the influence and 
service of his publication in this field, he acquired the 
two leading weekly electrical journals—the Electrical 
World and the Electrical Engineer. All of these were 
consolidated into one publication, the Electrical World, 
which stands today in the electrical field as does the 
tmerican Machinist in the field. Shortly 
after this the MeGraw Publishing Co. was formed to 
control the properties mentioned above. 

The Engineering Record became a member of the 
McGraw family in 1902. This is the only publication’ 
in that family which covers a field also covered by a 
Hill publication. 

The Engineering News and the Engineering Record, 


this, he became 


mechanical 


occupying practically similar fields for the last quarter- 
century, will be combined and known as the Engineering 
News-Record, the first which will appear on 
Apr. 5. The remaining nine technical journals pub- 
lished by the new company, including the American Ma- 
chinist, will each continue to serve its readers in its own 


issue of 


distinct field, but with increased effectiveness. 

During 1902, Mr. McGraw, others, started in 
Philadelphia a known as Electrochemical 
This was the beginning of the McGraw semi- 
Engineering of 


with 
publication 
Industry. 
monthly Metallurgical and Chemical 
today. 

Electrical Merchandising was a comparative newcomer 
to the family already strong in numbers and strong in 
service, the first issue under the new name and manage- 

(Continued on page 440) 
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Small Power Punch Press 


The illustration shows a small bench power punch press 
that has been brought out by the Enterprise Machinery 
Co., Chicago, Il. 
ufacture a small power press for the use of small parts 


The aim of the maker has been to man 

















PUNCH PRESS 


makers that could be marketed at the price of the ordinary 
foot-power press. It may be so arranged as to discharge 
by gravity and may be fitted with an automatic feed for 
high-speed production. The press is 20 in. high, weighs 
110 Ib., has an adjustable stroke up to 4% in., a 4-in. die 


space, two striking pins, a brake and a standard clutch. 


% 


Vertical Miller with Adjustable 
Spindle Head 


The machine here shown differs from the ordinary 
small vertical miller in that it has an adjustable spindle 
head and a stationary knee. This gives a very rigid 
table, reduces vibration and helps maintain true align 
The machine Ls especially designed 
It will safely run 


ment at all times. 
for high-speed, accurate production. 
at continuous high speed and is valuable for such work 
as die sinking, letter cutting, cam milling, splining, pro- 
filing and the varied work on sewing machines, type- 


writers, scientific instruments, firearms, ete. The ma- 
chine is entirely self-contained and very convenient of 
operation. If desired, this machine can also be furnished 
with a lever feed attachment in place of the elevating 
screw. This attachment is handy for certain classes of 
work, such as profiling and the like. 

The spindle is of crucible steel, accurately ground. It 
is mounted on high-grade radio-thrust bearings and is 


provided with means to adjust for wear. The nose is 


spindle. 
graduated dials. 


3 Hardinge draw-in collet operated 
The spindle head is well 


fitted with a No. 
from the top of the spindle. 


gibbed to the column and is adjusted by means of an 
elevating screw fitted to a standard just back of the 


The various feeds are provided with adjustable 
All screws are Acme thread. The ro- 

















VERTICAL MILLER WITH ADJUSTABLE SPINDLE HEAD 


Longitudinal feed, 6 in.; traverse feed, 5 in.; vertical feed, 
2 in.; table is 7x10 in. and has three \%-in. T-slots; distance 
from spindle nose to top of table, 4% in.; total height of 
machine without pedestal, 26 in.; spindle will run up to 2500 
r.p.m.; spindle pulley is 1% x4 in. in diameter and has lower 
flange and belt guard; intermediate pulleys are 14x2% in. in 
diameter flanged both sides; two-step cone pulley is 1% in. 
wide by 8 and 6 in. in diameter; loose and tight pulleys are 
1% in. wide by 3% in. in diameter; base is 11x20 in.; total 
weight, about 200 Ib.; regular equipment, toolmakers’ vise, 1 
in. high by 6 in. wide, 6-in. opening; one No. 3 Hardinge collet; 
draw-in attachment; necessary wrenches Special equipment 
Pedestal 26% in. high 


tary table is operated by means of an Acme thread screw 
meshing with a large worm gear. This feed can be thrown 
in or out at will, and an efficient method of taking up 
wear is provided. This machine is made by the Bickett 
Machine and Manufacturing Co., Cincinnati, Ohio. 
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Electric Sensitive Drilling Machine 


The Wisconsin Electric Co., Racine, Wis., has placed 
on the market a small electrically operated sensitive 
drilling machine, intended especially for the use of watch, 
jewelry or instrument makers. It consists essentially of 


a base supporting a cylindrical upright to which the work 


or 
1g 

















SENSITIVE DRILLING MACHINE 
Height, 18 in.; weight, 15% Ilb.:; drills to the center of work 
6 in. in diameter; capacity, in steel up to in., in brass, alum 
inum or alloys, up to ™/ in.; speed, 6000 r.p.m 


table and the arm supporting the motor are attached. 


The feed is by means of a lever, a spring serving to keep* 


the spindle in its upper position. The chuck, which has 
a capacity up to **/,, in., is mounted directly on the mo 
tor shaft, which runs on SKF ball bearings. The revolv- 
ing parts are dynamically balanced to reduce vibration. 
The table is adjustable and may be swung entirely out of 
the way for the purpose of drilling work placed on the 
base. The motor is equipped with universal windings in 
order that it may be used with either direct or alternating 
current. 


{nternal Grinder 


The grinder shown is one of the recent produ ts of the 
Lansing Stamping and Tool Co., Lansing, Mich., and is 
known as the Capital internal grinder. The table is a 
single unit fitted to the ways on top of the base and is 
operated by a rack and pinion, passing beneath the cross 
slide, which carries the wheel-spindle head. <A_ roller 
and dog are used at the back of the table to operate a 
brake mechanism for stopping the work spindle for gaging 
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purposes. The work-spindle head may be swiveled on thi 
table to any angle up to 90 deg. The spindle runs in 
Sk K ball bearings and is threaded on the nose to hold a 
standard chuck. 

The grinding-wheel head is made in two sections carry 
ng the wheel spindle and the driveshaft. The drive- 
shaft head is so arranged that the center to center dis 
tance between the two shafts may be adjusted in order to 

















INTERNAL GRINDER 


Capacit Lf to 2x2 in swing over table, 8 in.: work- 
spindle speeds, three, 50 to 200; table travel, 10 in table, 
6x7 is length of work spindle, 10% in length of cross- 
slide table 15 in belt adjustment, 2 in.; grinding-spindl« 


speeds, three 15.000 18.800 and 10,000 r.p.m.;: diameter of 
thread on work-spindle nose, 2 in.; diameter of hole through 
work spindle 1} in floor space, 30x 50 in total weight of 


machine, stand and countershaft, 1300 lb 


1 


provide proper tension in the endless canvas belt. The 
wheel spindle runs in SKF ball bearings. 

If desired, the machine can be furnished with water at- 
tachments consisting of a gear-driven pump, a_ wate! 
guard for the work spindle, water tank and proper pip 


ing, 


Plain-Head Screw Machine 


The Federal Machine Co., South Bend, Ind., has 1 
cently brought out what is known as its No. 3 plain-head 


SCcTeW Tiat him The head and hed are cast Ih one piece, 


and the spindle runs in phosphor-bronze bearings. The 
automatic chuck and bar feed are operated by a lever at 
the front of the head. The turret is made with six tool 
holes, each fitted with = self-aligning and _ self-raising 
binder bushings, and bolt holes are provided for securing 
tools to the faces. The turret is revolved automatically 
by the reverse movement of the slide. The turret-locking 





L3S 


bolt locks at the extreme edge of the turret in taper bush- 
Independent adjustable stops are provided for 
The turret saddle has taper 


Ings, 


each position of the turret. 
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fering with convenience in handling the belt. The 


standard Flather babbitt bearing is used, with its 20-year 











4 








guarantee, the bearings being 34x54} in. in front and 
23x44 in. in the rear. The 
spindle will handle  14-in. 
stock. The cone is made for 


a 3%-in. belt, the small step 
being 3} in. and the larger 
one 14 in. The lathe is double- 
back-geared in ratio; of 1 to 
34 and 1 to 11.04. The feeds 
are in geometrical ratio with 
an These 
begin at 15 and go to 371 per 
in.; a double gear shift gives 


increment of 1.5. 


| two other feed ranges, so that 
| threads of from 2 to 64 can 
be cut without changing gear. 
Gear can readily 
changed, however, by opening 
the gear box at the end of the 
lathe. The back 


ratios be 


are 





gears 





PLAIN-HEAD SCREW MACHINE 

Chuck capacity, 1 in. round, ?2 in. square and 14 in. hexagon 
plunger, 1 in.; hole in spindle, 1/4 in.; length that can be turned 
end of spindle to turret face, 19 in.; swing over bed, 14 in.; 
tance across turret faces, 84 in.; diameter of turret holes, 1] in.; 
ret faces, 
gibs for side adjustment. The cut-off has adjustable 
stops, graduated dial on the handwheel, and combination 
An adjustable wedge is provided for 
The cut-off saddle is bound 
to the bed by a single screw. A lubricant pump is pro- 
vided and a tank is placed between the legs at one end. 


lever or screw feed. 
raising or lowering the tools. 


* 


Double-Back-Geared 18-In. Lathe 


The illustration shows the latest design of 18-in. engine 
lathe manufactured Flather & Co., Nashua, N. H. 
This lathe retains many of the well-known characteristics 


by 


swing over cutoff slide, 64 in.; 


in.; size of tools in cutoff, §x1j in.; floor space, 2 ft. 3 in. by 


readily thrown in by a neatly 
designed gear shift which con- 
trols either back-gear ratio. 
The carriage is of the double- 
wall type and 35} in. long. 
The bridge is 9 in. wide and the compound rest very wide 
and rigid. The tail spindle is 2} in. in diameter. The 
shipping weight is about 4000 lb. The lathe is furnished 
with the well known Flather taper attachment when so 
The countershaft has 14x4 in. pulleys and runs 


in automatic chuck 
maximum distance, 
dis- 
size of tapped holes in tur- 
7 ft.; weight, 1670 lb 


hole 


8 1n.; 


91 


desired. 
at 245 r.p.m. 
Es 
Gear-Tooth Rounding Machine 


The machine shown in the accompanying illustrations 
was designed especially for rounding the ends of teeth 
on automobile transmission gears or any sliding meshing 




















DOUBLE-BACK-GEAI 


of the Flather product, while such new ideas as have 
proved satisfactory in practice have been added. The 
hed is very deep; the headstock is massive, with the sides 
brought up high enough to secure stiffness without inter- 


tED 18-IN. LATHE 


such as those used in machine tools of various 


rears, 
kinds, or other machinery. 

It will cut any degree of roundness on the end of ‘a 
tooth, from simply taking off the edges to a full half- 
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circle. It will handle gears solid on shafts as easily as 
those mounted on an arbor. It will remove burrs from 
spur gears or bevel pinions quicker and more neatly than 
by filing, and will remove sharp, angular corners and 
burrs left on spiral gears by a hob. A bevel can also be 
cut on one side of the tooth if desired. 

The speed with which the machine works can be judged 


from the following: 19-tooth, 8-pitch, chrome-nickel gear, 


75 sec.; 17-tooth, 5-pitch, chrome-nickel steel, 2 min. ; 
L: 4 


“ee 


3-tooth, 7-pitch, cast-iron flywheel, 12 min. These 
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The work arbor rests in a heavy support bolted to T-slovs 
in the table and can be adjusted for different diameters 
of gears, 

As the work on each tooth is completed, the table 
automatically moves out 1 in., and the indexing rod oper 
ates pawls which rotate the ratcheted revolving base of 
the arbor and approximately position the next tooth. As 
the table moves in toward the cutter, the tooth of the crear 
is brought in mesh with a locating sector placed just below 
the cutter. This sector has two hardened master teeth 




















OPPOSITE VIEWS OF CROSS GEAR-TOOTH ROUNDING MACHINE 


Capacity, spur gear, flywheel or flywheel ring, up to 30 in 
including odd numbers; spindle is 3 in. in diameter by 9 in. 
shaft has three-step cone for 11'%-in. belt; complete equipment 


n diameter, 12 face, any number of teeth from 8 to 250, 


it 
long, driven by a 1'%-in. belt, and runs 960 r.p.m.; main drive 
includes countershaft, splash guards, one double-end high 


speed cutter of any angle, three sectors of any pitch, oil pump, piping, tailstock for holding gears solid on shaft, one arbor 


of any size, set of wrenches; floor space occupied, 3x4 ft., 


teeth were all rounded to a full half-circle and the time 
given is from floor to floor. 

The action of the machine is extremely easy on the 
cutter, which will remain sharp for at least 20 working 
hours, and there is no loss from breakage. 

The indexing mechanism is positive, and it is impos- 
sible for the work to get out of index and allow the cutter 
to cut a hole in the tooth. The teeth of the gear might 
not be centered correctly on the arbor, but regardless of 
this each tooth would he accurately rounded because 
each tooth is handled as a separate unit. Teeth out of 
size as much as + in. will be rounded perfectly. There 
are no cams or gears used in the index mechanism, so 
there is no backlash or wearing parts to cause trouble. 

The spindle surmounts the column and has a bearing 
its entire length. Tt can be offset anv degree to conform 
to the pitch of the tooth and can also be adjusted length 
wise to conform to the depth of the tooth. The cutter 
is held in the spindle by a spring collet and when work- 
ing oscillates in a 180-deg. are. 

The table can be adjusted according to the face of the 
gear and once set can be locked in place. It does not have 


P , 
to be changed while working on gears of the same face 





weight, crated, 800 Ib 


cut the same pitch as the gear. As the gear tooth 
meshes with this sector it is positively and accurately 
centered, and held as in a vise during the cutting opera- 
tion, 

The machine is equipped with a high-pressure pump 
which gives an ample supply of coolant to the tool and 
washes away the chips. The base of the machine acts as 
a reservoir for the coolant. 

This machine is built by the Cross Gear and Engine 
Co., Detroit, Mich., and is handled by Charles H. Walker, 
1565 West Grand Boulevard, Detroit. 


"9° 


To Prevent Scale from Brass Forgings 


Fuse bodies and work of a similar nature which must 
he made of forged or compressed brass are liable to have a 


scale that is hard on the cutting edges of tools. 

This condition can be prevented to a large extent by 
removing the scale of the casting before the plug is forged 
ay pressed to shape. This is done by forcing the plug 
through a plain shaving die. <A lubricant for this shaving 
operation is made up of: Water, 20 to 25 gal.; mineral 
lard oil, 5 gal.: soda ash, white, 24 Ib. 
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Announcing a Step Toward 
Broader Service 


(Continued from page 
ment appearing last July. The most 


the MeGraw Publishing Co.. 


tor, originally the Contractor and Contractors Review of 


Chicago, which first saw light under its new name in 


January, 1917. 


Mr. McGraw should be no stranger to readers of the 
American Machinist, for he owned this paper a number 
to note that 


of years ago. It is of interest 


at different times the owner of two other Hill publications 
Power and the Engineering and Mining 


also, namely 
Journal, 


News, and Coal Age. 


+a 
po) 


however, was the Contrac- 


The other two Hill papers are the Engineering 





New Publications 








ene 

English 
Aydelotte 
1% x 7%-in 
by McGraw 
Price, $1.50 


Edited by Frank 
and ninety 

Published 
York City 


and Engineering. 
Three hundred 

pages; cloth bound 
Hill Book Co., New 


Kimball* 
not a textbook, in 
for the use of 


Dexter 5S 
interesting volume is 
sense, though intended 
engineering students It is a_ collection § of 
selected essays, some by famous authors and 
some by others of lesser note In general, 
these essays have to do with science, pure and 
applied, and with its bearing on our life and 
civilization They are intended to be read in 
connection with constant discussion by a teacher 
and constant writing on the part of the student 
The most interesting part of the book, to the 
teacher at least, is the author's introduction, 
in which he outlines his object and his point of 
view. He truthfully “No student (nor 
any other person) ought to write unless he has 


Rev iewed by 


This 


a strict 


Says 


something to say and a strong desire to say it.” 
He could as truthfully have applied the same 
remark to speaking, as well From this he 
reasons that the engineering student and his 
English teacher can deal most profitably with 
the ideas that are to be found in literature, 
in general, rather than in the technical writings 
with which the student is familiar The book is 
designed consequently with the aim of training 
the student to write by training him first to 
think, and to stimulate his thought by directing 
his attention to problems of his own profession 
and of his own education and to the illumina- 
tion of them which he can find in literature 
The book is divided into six sections: 
Writing and Thinking; The Engineering Pro 
fession; Aims of Engineering Education; Pure 


Literature ; 
consists of 


and 
section 


Science 


Each 


Applied ; 
Life 


Science and 
Literature and 


a number of essays, of which there is a total 
of 27 The first section, which contains among 
others an essay called “Writing and Thinking,” 
made up of extracts from Ruskin’s lecture on 
“The Relation of Art to Morals” and an essay 
entitled “The Question of Style,” by Arnold 
Bennett, is intended to assist the student to 
see the dependence of writing upon thinking 
and to impress upon him the fact that to write 
well he must have something to say 

The second and third sections are devoted 


to essays on engineering and engineering educa 
tion and are intended to help the student to 
get a broader perspective of his future calling 
and of his educational needs for this calling 
Sections five and six deal with the relations 
of pure science and «pplied science to literature, 
with a view of extending the student's interest in 
that direction and of broadening his appreciation 
of literature in general The last section, 
Literature and Life, offers a few carefully 
selected essays illustrating literature as a com 


ment on life, with the view of teaching the 
student how he may read thoughtfully and 
broadly and of serving also as an introduction 
to a more extended study of literature 

There can be little doubt as to the soundness 
of some of the author’s argument All educa 
tional experience has shown that the first and 
foremost requirement in all educational work is 
to arouse the interest of the student and that 
the most effective means of arousing his interest 


studied with life 
study is one of 
commentary on 
may be made 
therefore, 
such 
far 


is to connect the subject to be 
itself Latin as an abstract 

the most deadening, but as a 
the life of the Roman people it 
most fascinating Without question, 
greater success will attend the use of 

material as is included in this volume, so 


Industrial 
University 


*Professor of Machine Design and 


Engineering, Sibley College, Cornell 


AMERICAN MACHINIST 


Now have 


we 


these journals. 


recent addition to 
ways. 


he has been 
men 


It would be impossible to publish a 
journal such as this, if it were not for the multitude of 
our machine-shop friends who, through our columns, 
share their knowledge with their brothers in the industry. 
The pages of this paper are democratic, and you will find 
associated there Captains of Industry,side by side with 
the boys in blue who keep the shop wheels turning. These 
owners, executives, department 
and mechanics—are actuated by the common desire vo 
help make better machine shops and more and better ma- 





Vol. 


46, No. 10 


mentioned all ten members of: the 


McGraw-Hill family, but there are more, and the most 
important members—the readers and friends of each of 


Real Service is a double-acting affair and works both 


technical 


heads, designers 


chine-shop products. 


Fs 3 ote 

as broadening the view of engineering students 
is concerned, than could be obtained with essays 
and theme writing on abstract subjects assigned 
by the teacher or picked up at random by the 
pupil. 

It is not so clear, however, that the material 
here presented can claim special merit for the 


purpose of teaching engineering students to think 


:ccurately and express themselves clearly as 
‘compared to literature that is more _ technical 
in character If there is one thing that an 
engineering course should do, it is to teach the 
student to think clearly, accurately and compre- 
hensively And there is no form of written 
expression that demands clearness and accuracy 


particularly 
contracts 


so much as engineering literature, 
such documents as specifications and 
If any man doubts this, let him try to describe 
accurately the constructive requirements of any 
wish to have built 


household article that he may 
I have long believed that the written reports 
and problems required of engineering students 


for teaching 
accurate writing and thinking 
must be conceded of course 
literature is not broadening, 
Professor Aydelotte’s argu 
the other hand, technical 
most part, well written, 
unexcelled for clearness 


embody wonderful possibilities 
English, so far as 
are concerned It 
that this form of 
and in this respect 
ment is correct On 
literature is, for the 
and much of it is 
and accuracy 

His arguments do apply fully, moreover, to the 
fields of secondary and primary education, where, 


after all, the great weakness of our written and 
spoken language exists The greatest enemy of 
good English is the language of the home and 
of the street If this influence is not combated 
by the school from the very start, there is little 
hope that any four or six hours of instruction 


in the university will offset these early influénces 


In these early stages of education the interest 
of the student is of prime importance, and there 
is no doubt that the teaching of English in 
these earlier stages could be much improved 


by the application of Professor Aydelotte’s ideas 
English is something more than semicolons and 
commas, though many students leave high school 
with that impression 

Aside from the educational 
book it is a most interesting 
writings that any man will profit by reading, 
and it should find a welcome on the shelf of 
every technical man who aspires, as he should, 
to evaluate the place that his profession occupies 
in the affairs of the world 


features of the 
collection of good 





Business Item 











The Titanium Alloy Manufacturing Co. has 
moved its New York office from 15 Wall St. to 
the City Investing Building, 165 Broadway 





Personals 











president of the 
the Cincinnati 


R. S. Alter has been elected 
Foreign Trade Association of 
Chamber of Commerce 


William J. Kaup has become associated with 
the Ordnance Department of the Crucible Steel 
Co. of America, with the position of chief engi- 
neer 


Pittsburgh manager of the 
has resigned to be- 
and Machine 


Harry S. Hunter, 
Chicago Pneumatic Tool Co., 
come president of the Hunter Saw 
Co., Pittsburgh 

J. C. Jay. Jr., has become associated with the 
firm of Jamieson, Houston & Graham, consult- 
ing engineers, 40 Wall St.. New York City Mr 
Jay was formerly chairman of the board of the 
Maxwell Motor Co. and vice-president of the 
Pennsylvania Steel Co. 





Trade Catalogs 


Bearing Co., Buffalo, 
1x8% in.; illustrated. 
Manufacturing Co., 
10; 3%x6 in.; 


pr reneeensengy 








Bronze Alloys. Lumen 

N. Y¥. Booklet; pp. 22; 
Filing Machines. Holmes 
Shelton, Conn. Catalog; pp. 
illustrated 

Cross Gear Tooth Rounding Machine. 
H. Walker, 1565 West Grand Boulevard, 
Mich. Circular; illustrated 

Electric Welding Machines. 
Welding Machine Co., Warren, 
pp. 34; 7x10 in.; illustrated 

Vasco Special, Vasco Electric and Vasco La- 
trobe Carbon Tool Steels. Vanadium-Alloys 
Steel Co., Pittsburgh, Penn Folder. 

Electric Fans. Westinghouse Electric and Man- 
ufacturing Co., East Pittsburgh, Penn. Catalog 
8-A. Pp. 28; 846x111 in.; illustrated. 

“Quality” Hack-Saw Blades and Frames, Hack- 
Saw Machines, ete. Napier Saw Works, Inc., 
Springfield, Mass. Catalog No. 3. Pp. 34; 5x8 
in.; illustrated. 


Charles 
Detroit, 


Winfield 
Ohio 


Electric 
Catalog ; 





Catalogs Wanted 


Stauble & Salvini, 76 Foro Bonaparte, Milan, 
Italy, dealers in electrical and industrial supplies, 











including motors, lamps, measuring instruments, 
telephone and traction material, would like to 
hear from American concerns that desire repre- 


sentation there and to receive catalogs, prices, etc. 





Forthcoming Meetings 











American Society of Mechanical Engineers. 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 

Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month. A. E. 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R. I. 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y 

Superintendents’ and Foremen’s Club of Cleve- 


land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, II. 

Philadelphia Foundrymen’s Association. Meet- 
ings, first Wednesday of each month. Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 

Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8S. Teale, 
secretary, 35 Broadway, New York City 

The National Machine Tool Builders Associa- 
tion. The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 
99 
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ig Six wom the House that Jack Builds} 


By John 1. Van Deventer 
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re late d 


understanding of 


manufacturers in 


SYNOPSIS 


industries must 


American 
obtain a cleare r 
one another's prob lems if the yare to meet success- 


Sir manu fac- 


fully the coming world competition. 
turing industries provide 90 per cent, of our 
knowledge of the 
and of the 
common mechanical processes employed in them 
will he the first ste p for the 
take 
Th is artecle points out SONTLE of the S¢ 
economic facts 
of the “Bia 


and a large user of mach ine-shop products. 


shops with work. A 


mach ine 
economic truths underlying these six 
American machine-shop 
executive to toward industrial-com petition 
pre paredne SS, 
features and calls attention to the 
underlying the lumber industry—one 


Sir 





Some weeks ago | stood beside a large veneer lathe 
watching it peel cottonwood logs into thin sheets used i 
the manufacture of packing boxes and crates. Here was 


a machine-shop product employed in the woodworking 
to make 


the meat-packing trade, 


products and to make 
hoth of 
machinery. In 
the 


Chormous 


industry boxes for bakery 


for indus- 
the 


venee! 


crates which 
tries 
materials entering 


large users of 
thr 
lathe two more machinery-using 
that in 
gathered 
billion-dollar 


are themselves 


Into construction of 
industries of 
that 


representatives 


size were represented, SO space of a few 
hundred square feet 
all the “Big Six’”—the only 
industries of America’, 


output. 


were from 


manufacturing 
annual 


measured by value of 


How You Connect with THE Bie Six 
Out of every dollar that you receive, Mr. Machine Shop 
Owner, it probable that 90c. comes from one or more 


of the Big Six. for 
customers, for at least one of them is mixed up in every 
deal that involves a machine shop or its products. Their 
the credit of should be, 


they are far from niggardly in their business transactions, 


They are good people to cultivate 


eredit is as billionaires and 


rewarding real service handsomely. 
This inter-relation of 


thing for the machine-shop man to study, 


industries is a vitally important 


for machinery 


building and = machine-shop products make possible th 


existence of manufacturing, just as manufacturing makes 


1According to 1914 census statistics 


4 


possible the building of machinery products. It par- 
ticularly vital study now, for the understanding of these 
problems will determine the survival or eclipse of Ameri- 


can manufactures in the face of the competition that ts 
undoubtedly coming. 


The 


in the 


actual origin of machinery sales is none too clear 


machines 
farther 


minds of a majority of those building 
This origin goes 
than the 


way 


and selling machined products. 
back than the farther contract, 
farther back than the back to 
the economic need for this particular product in that par- 


salesman, back 


even buver. It goes 


ticular shop—something that may not be and in most 
cases is not thoroughly understood even by the purchaser 
of the machine. In fact, one of the necessary require- 


ments of the master builder and seller of machinery in the 


future will be a comprehension of these problems as ap- 


plied to his particular machine, with the resulting ability 


to make clear this economic need to those in contributing 


industries, 


JONES OF TITE OLD ScCIIOOL 


Jones, for example, is an old-school builder of an ad- 


mirable machine. He would laugh at the suggestion that 


he does not understand his own product thoroughly: in 


fact. he does, but his lack of understanding is in connec- 
tion with the other fellow’s business. He knows his 
product from one point of view, which is not enough by 
several dozen. 

Smith, in this same example, is an operator of machin- 


whose product FOeS into a third 


ery, also of the old school, 
industry, the needs and requirements of which, aside from 
the 
little about. 


of machinery he expects his customers to work out the 


immediate demand for his goods, he troubles very 


In common with a great number of operators 


salvation of their own product. Smith, being in need 
of a machine to replace an old one, gets in touch with 
Jones. 

The Angel of Unlimited Possibilities is always present 
when the installation of new machinery is being dis- 
cussed, although must be admitted that she holds her- 
self invisible to men of the Smith and Jones type. 


Having unlimited vision, it grieves the A. U. P. to observe 


Smith and Jones spend the better part of the day in vio- 
lent discussion of price (being some $10 apart in the 
matter). for she knows that a slight change in Jones’ 
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machine would produce a material alteration in Smith’s 
product, which would effect a revolution in the third 
industry. She knows that this industrial revolution and 
the eventual rewards for inspiring it will await the meet- 
ing of a machinery builder and a machinery user of the 
new school, who have studied the third party’s problems. 

The Big Six produce among them each year one-half 
as much, measured in dollars and cents, as all the man- 
ufacturing industries in this country combined. No 
wonder that their trade is worth cultivating, for buying 
power goes with producing ability. 

Those three of the Big Six with which the reader is 
probably least familiar lay claim to a million out of every 











MEATS & CANNED 
GOODS 
$2.097,959,000 


LUMBER & WOOD 
PRODUCTS 
$2,127,114,000 


MECHANICAL 
PRODUCTS 
$ 5,134657.000 


FIG. 1 
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leading industries it will serve; and one who wishes to 
extend the field of his present product must have at least 
enough acquaintance with the methods of these indus- 
tries to be able to think intelligently about them. Spend- 
ing time in studying these six is planting seed in fertile 
soil, for they represent, at least three-quarters of the total 
machinery-buying power. 

The machinery-building industry is the father of all 
the others, although strangely enough its biggest son is 
older than his parent. Woodworking came before metal- 
working, but. the latter made the former one of the Big 
Six. Now, in return, the son helps to keep the parent 
in the billion-dollar class—an illustration of reciprocity. 
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GRAIN & BAKERY STRUCTURAL & COMMON ORE 
PRODUCTS WIRE PRODUCTS SMELTING 
$1391.912,000 $ 1,108,911,000 $ 1,026,695,000 


A COMPARISON OF THE “BIG STIX” BASED ON THE TOTAL VALUE OF PRODUCTS OF EACH, FROM 


1914 UNITED STATES CENSUS FIGURES 


five million dollars’ worth of manufactured products. 
Over 100,000 manufacturing establishments are incidental 
to the squeal of the pig, the buzz of the saw and the 
odor of baking bread. 

The slaughtering and meat-packing industry, the lum- 
ber and wood-products industry, the grain-milling and 
bakery industry—these three turn out among them 20 
per cent. of all the products manufactured by all the in- 
dustries in this country. 


TrRreEE EsseNTIALLY MACHINERY-Ustna INDUSTRIES 


And these three are essentially machinery-using indus- 
tries. A pig becomes sausage, a tree turns into a library 
table, and a handful of wheat changes into biscuit to the 
accompaniment of the hum and clatter of many and di- 
machines. These industries form a large 
part of the machinery market that starts with the 
machine-tool builder, who makes machines for making 
machinery for making something else. 

A knowledge of the industrial economics and common 
mechanical processes of the Big Six is highly desirable. 
One undertaking to select a new product to build in his 
shop can measure the broadness of its application in no 
better way than by asking himself how many of these 


verse three 


Mechanical products go into the lumber and woodwork- 
ing industry and into all others in two ways—directly and 
indirectly. Sometimes the same product gets in through 
both doors. The lumber-jack swinging an ax in the forest 
is a primitive figure and his ax a simple tool, but the 
house that Jack builds is a wonderful industrial edifice. 
The ax that Jack swings is a simple tool, but back of it 
are the mining machines that dig their way into the earth 
steamships and railroads that carry this 
burden to the mills—furnaces and rolls that fabricate the 
steel—forging hammers and dies that shape it—grinding 
and polishing wheels that add the finishing touches. The 
ax typifies all the direct products that you mechanical 
members of the Big Six sell to your brother in the lumber 
industry. And with that ax, although the sale is unseen, 
you also sell him mining machines, steamships, locomo- 
tives, furnaces, forging hammers and everything else that 
goes with the manufacture of the ax. 


in search of ore 


Wuat Is In Front or THE TREE 


The tree that Jack fells is a simple tree, but in front 
of it, waiting to perform its work, is an array of machines 
and mechanical equipment stretching farther than the eye 


can reach. There are as many, if not more, varieties, 
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styles, types and sizes of machines for fashioning wood as 
there are for fashioning metal. Add to these the mechan- 
ical equivalent of the 5,000,000 horsepower that is needed 
to keep this machinery in motion; the transmission appa- 
ratus required to put this power into effect ; the vast system 
of transportation, indoors and out, necessary to keep the 
product moving—and with such a picture you may begin 
to have a faint conception of the magnitude with which 
machine-shop products enter this industry. 

If you are a builder of metal-cutting lathes, 
product enters both doors. 


your 
It goes directly into the ma- 


TABLE 1 STATISTICS OF THE WOOD-PRODUCTS INDUSTRIES, 
FROM THE 1914 CENSUS 
Number Value of 
Division of Plants Products 

Boxes, cigar 238 $8, 337,000 
Boxes, wooden packing 1,174 86, 567,000 
Carriage and wagon manufacturing 4,601 106,697,000 
Carriages and wagons, materials 456 24,850,000 
Children’s carriages and sleds 92 11,752,000 
Coffins, etc 287 26, 325,000 
Cooperage 1,259 50,017,000 
Furniture ante 3,192 265,706,000 
Lumber and timber products 27,249 715,942,000 
Musical instruments, organs * 85 6,297,000 
Musical instruments, pianos 255 62,775,000 
Paper and pulp wood 718 332,147,000 
Pipes, tobacco 47 4,220,000 
Planing-mill products 6,061 316,840,000 
Pulp goods 24 4,483,000 
Shipbuilding, wooden 1,068 22,465,000 
Turpentine and rosin 1,394 20,990,000 
Wood carpet 6 557,000 
Wood distillation 95 9,883,000 
Wood preserving 68 21,055,000 
Wood, turned and carved 828 19,047,000 
W oodenware, not otherwise specified 274 10, 162,000 

49,471 $2, 127,114,000 


4,979,884 


Primary horsepower developea at the above plants 
i 1,025,780 


Number of wage earners in the above plants 


chine shops that are operated in connection with saw 
mills or large woodworking establishments, and it enters 
indirectly through the builder of woodworking machinery 
and engines and other direct equipment. If you measure 
your trade with the lumber industry merely by the direct 
far 


products that vou sell to it, you are overlooking by 


the biggest part of the business that it gives you. 
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TABLE 2 
INDUSTRY, 


IMPORTANCE OF DIVISIONS OF THE 
MEASURED BY RELATIVE ANNUAL 
OF LUMBER* 


WOODWORKING 
CONSUMPTION 


Million Bd Ft 


General construction and building 19.836. 00 
Planing-mill products, sash, doors, blinds and millwork 13,428 00 
Boxes and crates 4,548. 00 
Car construction 1,262. 00 
Furniture 945 00 
Vehicles and parts 739.00 
Woodenware and novelties 405.00 


Agricultural implements 321. 00 


Chairs and chair stock 290 00 
Handles 280 00 
Musical instruments 260 00 
‘Tanks and silos 226.00 
Ship and boat building 200. 00 
Fixtures 187.00 
Caskets and coffins 153 00 
Refrigerators and kitchen cabinets 137.00 
Excelsior 100. 00 
Matches and toothpicks 85. 00 
Laundry appliances 80.00 
Shade and map rollers 79 00 
Paving materials and conduits 76.00 
Trunks and valises 75.00 
Machine construction 69. 00 
Boot and shoe findings 66 00 
Picture frames and moldings 65 00 
Shuttles, spools and bobbins 65. 00 
Tobacco boxes 63. 00 
Sewing machines 60 00 
Pumps and wood pipe 56 00 
Pulleys and conveyors 36. 00 
Professional and scientific instruments 35 00 
Toys 29 00 
Gates and fencing 27.00 
Sporting and athletic goods 25.00 
Patterns and flasks 24.00 
Bungs and faucets 21.00 
Plumbers’ woodwork 20.00 
Electrical machinery and apparatus 18 00 
Mine equipment 17.00 
Brushes 13. 00 
Dowels 12 00 
Elevators 10 00 
Saddles and harness 9 00 
Playground equipment 9.00 
Butchers’ blocks and skewers 8 00 
Clocks 8.00 
Signs and supplies 7.00 
Printing material 5.00 
Weighing apparatus 5.00 
Whips, canes and umbrella sticks 5.00 
Brooms and carpet sweepers 2.00 
Firearms 2.00 
Artificial limbs 0.60 
Tobacco pipes 0.50 
Airplanes 0.07 
Dry kilns 0. 06 


* The above table was compiled by the Office of Industrial Investigations of 
the United States Forest Service. The totals for each division represent averages 
that may be taken as typical, with the exception of such as have been given un 
usual impetus during the last two years, such as firearms, airplanes, shipbuilding, 
et 
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THE RELATIVE BULK OF 


FIG. 2 


FROM 1914 


They 


a few ciphers 


Big figures are ornamental rather than useful. 
all look alike when you get over a million 
more or less do not make much difference to the imagina- 
tion. The illustration in Fig. 2 
the significance of the 23 billion cubie feet of timber that 
Picture a string of 


may help you to grasp 


is cut annually in the United States. 
warehouses as wide as two city blocks, as high as the 


COMMON MATERIALS MEASURED IN 
UNITED STATES STATISTICS 


CUBIC FEET, ANNUAL PRODUCTION 


Washington monument and eight miles long. You would 
need this capacity to store, packed solid, these 23 billion 
feet. 


annually converting this enormous mass of raw material 


cubic Machine shops must provide the means for 
into finished products. 

During the last 40 years the ownership of American 
timber has changed from 50,000,000 citizens holding 75 
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per cent. of the total to some 200 private individuals hold- 
ing 50 per cent. I do not recollect writing a receipt for 
my share of the proceeds and doubt if you did for yours. 
Most of this land was given away or sold at ridiculously 
low figures that have yielded 1000 per cent. profit. It is 
more blessed to give than to receive, but in this case the 
blessing went to the 50,000,000 citizens and the profits to 
the 200 individuals. The point of interest for the ma- 
chinery builder in all this is the effect of this concentra- 
tion of ownership on the buying of mechanical products. 
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Monopoly causes high prices, and this tends to restrict 
output—in this case perhaps not an undesirable end, 
since we are even now cutting nearly four times as much 
timber as we grow. In spite of this unrestricted output 
there is still enough timber available to last us 55 years 
at the present rate. We can look forward with certainty 
to Government conservation reducing this rate during the 
next And the 


will come the prevention of waste in mechanical proces- 


decade. with conservation of resources 
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try is really the Mecca of the progressive machinery 
builder. 

The value of brains increases as the margin of profit 
shrinks. 

Inventions and improvements assume their correct per- 
spective only in the dead level of severe competition. 
During the past few years a number of the more pro- 
gressive mills have brilliantly demonstrated the radical 
change that modern machinery can make in a credit bal- 
ance, 

One of the clearest glimpses of the handwriting on 
the wall is had in the spread of motor drive to sawmills 
and woodworking plants. Ten years ago—or even five— 
this industry that regarded its many and variegated boiler 
plants as a necessary convenience for the disposal of saw- 
dust and refuse would have ridiculed the suggestion of 
an investment in motors and what goes with them. To- 
day the future of electric drive and modern mill machin- 
ery is firmly established by the shining example of 
progressive sawrnills that have made enviable and sus- 
tained records of low sawing cost per thousand feet board 
measure, 

The restriction of lumber cutting in America will have 
two large results that will affect machinery building. One 
is the substitution of metal for certain wood products, 
and the other is the opening of untouched foreign re- 
sources with the consequent mechanical development of 
the countries involved and the consequent exchange of 
A study of 

lumber 


machinery for lumber and wood products. 
Figs. 4 show from the 
coming and to where the machinery is going. 

Russia, that country of marvelous trade potentialities, 
heads the list with the greatest timber resources. In 
addition, this is a continually increasing quantity, for 
Russia cuts but a little over a half of her annual growth. 
Some day, wooden products for American consumption 


and 5 will where is 











Wa its aed de id ‘ 
UNITED STATES J FINLAND SWEDEN 
545,000,000 ACRES 57,718,000ac. 52500000.  .49,390,000Ac. 


FIG. 4. ACRES OF STANDING TIMBER OF THE PRINCIPAL COUNTRIES THAT ARE HEAVILY WOODED 


ses—something im which. the machinery designer and 
builder will find food for thought. 

There has been so much money made by owning timber 
that sawmill profits have been more or less overlooked. 
When the average timber owner saws his own lumber, 
his large total profits resulting from stumpage and mill 
combined have made it unnecessary to scrutinize sawmill 
efficiency too critically. The independent sawmill oper- 
ator who saws another man’s timber has been squeezed 
between the seller of timber and the buyer of lumber—as 
between two millstones. Perhaps it is as a result that 
the sawmill has come to have the name of a small-profit 


producer. 
Even if this were a substantial fact, it would not make 
this market any less desirable, for the small-profit indus- 


may be largely made in Russia. Let us proceed with im- 
provement and invention while we have the timber to do 
it with, so that when that day comes, Russian woodwork- 
ing factories will be equipped with machinery of Ameri- 
can make. 

Canada has a large supply of timber. Some claim that 
the official figures furnished by the Canadian Forestry 
Department are in error and that Canada follows the 
United States in timber resources instead of leading it. 
But Canada will never furnish much timber (pulp wood 
excepted) to the United States, because England will 
eventually need all that Canada has. 

South America—not shown in the statistical picture 
because accurate estimates are lacking—has enormous for- 
est resources that will some day help to furnish the United 
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States when our home product proves insufficient. 


AMERICAN 


The 


forest resources of that country are probably a close sec- 


ond, if not equal to our own. 
cover an area equal to one-half of Europe. 


The forests of Brazil alone 
When the 


time comes to utilize these resources, American machinery 
must be on the job if we are to conserve the vast machine- 
shop business that comes to us indirectly, but certainly, 
through the sale and operation of these lumber and wood- 


working machines. 


The following list of machine-shop products gives an 
insight into the close relationship existing between ma- 
chine shops and the lumber and wood products industry, 


as far as direct products are concerned. 


But bear in mind 


that each one of these direct products causes the existence 
of an almost endless line of indirect machine-shop prod- 


ucts. 


No more convincing proof is needed of the value 


MACHINIST 


Dovetail machines 

Driers, lumber 

Edgers 

Engines and boilers, power-generating 
Engines, logging 

Floor-scraping machines 
Floor-surfacing machines 

Gang drills, wood 

Gang rippers 

Guides, bandsaw 

Handle, blank-sawing machines 
Handle, chucking and boring machines 
Handle-polishing machines 
Handle-tumbling machines 
Headers, barrel 

Heads, dado 

Hogs, sawmill 

Hooks, log, chain, etc. 

Hooks, log-loading 

Hooks, lumbermen's 

Hoop machinery 

Hub mortising and boring machines 
Jacks, log 

Knives, chamfer 

Knives, spoke-lathe 

Knives, stave-cutter 

Knives, veneer 

Lath bolters 

Lath-mill machinery 





Spoke-facing machines 
Spoke-tenoning machines 
Spoke-throating machines 
Spool and bobbin machinery 
Spool-stock sawing machinery 
Stackers, lumber 
Stave-cutting machines 
Stave-equalizing machines 
Stave-jointing machines 
Timber-framing machines 
Timber-gaining machines 
Tools, logging and lumbermen's 
Variety molding machines 
Veneer-cutting machine 
Wood-barking machines 


Machine Tools and Minor Equipment 
Angle plates 

Arbors 

Boring heads 

Calipers 

Chucks, drill 

Chucks, planer 

Clamps, machinist 

Coilers, spring 
Crankpin-turning machines 
Cutters, milling 

Die stocks 

Dies, threading 








RUSSIA 
7.015.524 CUFT. 


FIG. 5. 


CANADA 
2,400,000 CUFT. 


RELATIVE 


AMOUNT OF 


of reciprocity and codperation between the machinery- 
using and the machinery-building industries of our coun- 


try. 


PARTIAL LIST OF MACHINE-SHOP PRODUCTS GOING 


Boost the other fellow and you boost yourself! 


DIRECTLY 


INTO THE WOOD AND LUMBER TRADES 


Air lifts 

Axles, car and locomotive 
Bearings, ball 

Bearings, journal 

Belt clamps 

Belt fasteners 

Belt-lacing machines 

Belt shifters 

Belting, chain 

Blowers 

Boiler-tube cap-reseating machines 
Boiler-tube cleaners 
Boiler tubes 


Boilers 

Bolts and nuts 
Réiges, tote 

Cable 

Casters, iron wheel 
Chucks 
Circuit-breakers 
Clamps 


Clamps, hose 
Clocks, time 
Clutches, friction 
Cocks, blowoff 
Cocks, gage 

Cocks, steam 
Compressors, air 
Controllers and starters, electric 
Conveyors and elevators (see elevators) 
Countershafts 
Counting machines 
Couplings, shaft 
Cutouts, electrical 
Cutters, flue 

Drills 

Dust collectors 
Ejectors 

Electrical instruments 
Electrical supplies 
Elevating trucks 
Engines, steam 
Exhaust heads 
Expanders, tube 
Expansion joints 
Fans, electric 

Fans, exhaust 

Fire extinguishers 
Fittings, steel 
Flanges 

Flue. cleaners 
Forges 

Fountains, drinking 
Fuses 


Gages, recording 
Gaskets 

Gears, cast 

Gears, cut 

Generating sets 
Generators, electric 
Governors, pressure 
Governors, pump 
Grates 

Grindstones and frames 
Hangers, shafting 
Hoists, electric 
Hoists, hand 

Hoists, pneumatic 
Hoops and bands 
Lamps, arc 

Lamps, incandescent 
Lubricators, cylinder 
Lubricators, force feed 


Lumber and Woodworking Machinery 


Bark-cutting machines 
Barrel, keg stave, and heading machines 
Barrel-sawing machines 
Bits, hollow chisel and router 
Bits, wood-boring 
Blind-slat sawing machines 
Borers, bung-hole 

Boring machines 
Boxboard machines 
Box-nailing machines 
Briar-pipe machinery 
Broom-handle machinery 
Cableways, logging 

Cant poole 

Carriages, sawmill 

Cars, logging 

Carts, logging and lumber 
Carving machines 

Chairs, log 

Cheese-box machinery 
Chippers and shredders 
Chucking machines, wood 
Cigar-box machinery 
Cleat-sawing machines 
Clothes-pin machinery 
Conveyors 

Cranes, logging 

Crate machinery 
Curtain-pole machines 
Cutters, routing 

Dado machines 

Dogs, sawmill 


TIMBER CUT ANNUALLY 


UNITED STATES 
23,000000cUFT. 


IN 


Lathes, automatic novelty 
Lathes, gun-stock 

Lathes, handle 

Lathes, knob-turning 

Lathes, last 

Lathes, spar 

Lathes, spoke 

Lathes, wood-polishing 

Lock mortising machines 

Log hauls 

Log skidding and loading machines 
Logging locomotives 

Match machinery 

Matching machines 

Miter sawing and clamping machines 
Molding sander machine 
Nail-keg stave machinery 
Neck, yoke and single-tre¢ 
Paneling machines 
Picket heading and pointing machines 
Planing machines 

Pneumatic wood-boring machines 
Pointers (spoke) 

Pole-handling machines 
Pole-sawing machines 
Porch-column boritg machines 
Presses (saw-tooth notching) 

Rod pin and dowel machines 
Routing machines 

Sanding machines 

Sash, door and blind machinery 
Saw benches 

Saw blades, band and jig 

Saw retoothers 

Saw sets 

Saw sharpener 

Saw slashers 

Saw swages 

Sawmills, band 

Sawmills, circular 

Sawmills, drag 

Sawmills, gang 

Saws, bilge 

Saws, blind-slat 

Saws, bracket 

Saws, circular 

Saws, cylinder 

Saws, grooving 

Saws, scroll 

Saws, segment 

Saws, shingle and heading 

Saws, swing 

Saws, tree-felling 

Saws, veneer 

Scarfing machines 

Scroll-sawing machines 

Shaft and pole machinery 
Shapers, wood 

Shingle-mill machinery 
Siding-saw machines 
Spindle-carving machines 
Spoke-driving machines 


machinery 


FINLAND SWEDEN 
370,000 945,000 


JAPAN 
2,055,000 


CU.FT. CU.FT. 


CU. FT. 


VARIOUS COUNTRIES 


Dogs 

Dressers, grinding-wheel 

Drill holders 

Drilling machines 

Drills 

File handles 

Files 

Forges 

Forging hammers 

Gages, measuring 

Grinders, tool 

Keyseating machines 

Lathe tools 

Lathes, driving wheel 

Lathes, engine 

Milling attachment for lathe 

Pipe cutting and threading machines 

Pipe fitters’ tools 

Planers 

Presses, wheel and arbor 

Saws, hand hack 

Saws, power hack 

Steels, carbon and high speed for metal 
cutting 

Taps and dies 

Tool holders 

Vises 


Motcrs, electric 

Nails 

Packing, metallic 

Pipe 

Pipe fittings 

Pulley blocks 

Pulleys, metal 

Pulleys, paper 

Pumps, hydraulic 
Pumps, pneumatic and steam 
Rails 

Separators, oil and waste 
Shafting 

Speed changers 
Sprockets 

Stamps 

Steels, alloy 

Steels, carbon tool 
Steels, high spéed 

Track 

Transformers 
Transmission machinery 
Traps, steam 

Trolleys and tramways 
Trucks 

Tube cutter and expanders 
Turbines, steam 

Valves, automatic engine stop 
Valves, gate 

Valves, globe and angle 
Valves, safety 

Whistles 

Wrenches, machinist 
Wrenches, pipe 
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Driving Base Plugs by Power 
By G. M. STROMBECK 


The illustrations show the machine used by the Root 
& Van Dervoort Engineering Co., Moline, IIL, for driv- 
ing in the. adapter plugs on 8-in. and 9.2-in. high-ex- 
plosive shells, 

Originally the plugs were driven in by hand. The 
shell was clamped in a pot chuck, and six to eight men 
at the ends of a long double lever screwed in the plugs. 
In addition to the straight pull and push, considerable 
coaxing was done by means of a sledge hammer. In this 
way 12 or 15 men worked hard for 10 hours to seat 50 
plugs. 

To simplify this procedure, the “plug driver” was de- 
signed. Shortly after its installation two men seated 100 
plugs in 10 hours. Since that time the workmanship 
and the methods have been improved and revised, so that 
now one man alone on a machine can drive 400 plugs 
in 10 hours, and as many as 50 have been put in in one 
hour. A man and a helper can put in from 550 to 600 in 
10 hours in an emergency, though, of course, this is more 
than can be regularly expe ted. One man to each of two 
machines, with two men doing preliminary hand fitting 
and a laborer to move the shells, easily handles 650 shells 
in 10 hours. 

The plugs are driven in by means of the two steel pins 
shown at A, Fig. 2. These pins are 0.7 in. in diameter and 
made of the very best tool steel carefully treated in hard- 
Even with these precautions they are sometimes 
At these exceptionally 


ening. 
broken, so heavy is the pressure, 

















FIG. 1. GENERAL VIEW OF THE MACHINE 


severe pulls the shell is held securely, and the rest of the 
machine shows no weakness. 

The machine is essentially a powerful double-gear redue- 
tion (ratio 1: 17.5) driving a sliding steel head through 
a heavy shaft, and a double toggle-operated hinged clamp 
lor holding the shell. The power for operating the 
toggle is furnished by a single-acting air cylinder that 
at 80 pressure holds the shells absolutely without slip. 

The end of the sliding head is a massive Oldham cou- 
pling dovetailed together and held from slipping apart 
under normal conditions by springs pressing against half- 
inch balls. This coupling equalizes the pressure on the 
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two driving pins; and if one of these breaks, the only 
thing that happens is that the coupling slides apart. No 
strain is thrown on the shaft. 

The treadle D, Fig. 1, operates the toggle £, which con- 
trols the movements of the driving head. At F is shown 
the air valve, and at G@ is shown a foot treadle for ejecting 
the shells. This treadle is used only when the machine 




















FIG. 2. CLOSE VIEW, SHOWING DRIVING PINS 


is operated by two men. A notch is provided in the 
clamp housing at // for receiving the end of a plank 
platform, it being found easiest to keep the shells always 
at about the proper level and roll them on tables from 
one operation to the next. The gearing is fully inclosed, 
making the machine very safe for the operator. 


Making Drawings for Pattern- 
maker and Machinist 
By C. HeEcKER 


The method described in this article is in use in a shop 
in New England and has given satisfaction. The detail 
drawing, made on bond paper, gives all dimensions and 
information. Prints from this drawing are used for mak- 
ing the pattern. The drawing is kept as a pattern record, 
and the pattern is never altered until the change has 
been made on the drawing. A tracing of this drawing is 
made on tracing cloth, leaving off all pattern dimensions 
and giving only such dimensions and information as are 
necessary for machining. Prints from this tracing are 
used for machining. 

One advantage in this method is that the machinist 
does not have to dodge a lot of pattern figures, as is the 
case when one print having all dimensions is used for 
such purposes. Another advantage is that the drawing 
may be traced, showing slight machining changes that 
do not require a change in the pattern. For instance, a 
pulley pattern might be used: and it could be machined 
to a different size of bore and a different length and size 
of hub, which has often been the case in the shop referred 
to. The same rule applies to many parts used on different 
machines with slight machining changes. 

An objection has often been made that to accomplish 
this result two tracings must be made—one for the pattern- 
maker and another for the machinist. This is not so with 


this method. 
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Drafting-Room “Stunts” for Saving Time 


By Cuarves M. Horton 





SYNOPSIS—Time-saving “stunts” may concern 
the doings of the individual draftsman or may af- 
fect the drafting room as a whole. Tracing a 
hurry-up job illustrates the first and hunting for 
the “family” shears the second. 





The chief engineer of the Smelleo Chemical Co.. Un- 
limited, stepped hurriedly into the drafting room. He al- 
vays stepped into the drafting room hurriedly. All chief 
engineers step into drafting rooms hurriedly. It is a way 
they have. No organization can move any faster than its 
engineering department, though a great number of organ- 
izations try; and because the chief engineer, by virtue of 
his job, is the first in line to get shouldered, he naturally 
hurries to pass the buck along as quickly as possible. The 
Smellco Chemical Co., Unlimited, was a “crowding” or- 
ganization, and the chief engineer entered the drafting 
room this morning on a lope. 

“Sparrow,” he whipped out, thrusting a handful of 
small pencil drawings of odd sizes toward the chief drafts- 
man, “I want separate tracings made of these at once! 
Our regular 9x12-in. size, you know. Crowd the boys— 
we’ve got to get the prints down to New York by the 
twentieth!” Whereupon the chief whirled and was gone, 
as he had come—hurriedly—and now with a twinkle in 
his eye. He had successfully passed the buck. 

It was a rush job. Mr. Sparrow surveyed his tiny 
corps of draftsmen with a critical eye. Sparrow was a 
mild-mannered little man of but few words. He had 
three draftsmen. They were all busy, and Sparrow hated 
to break in on a job already under way. But orders were 
orders, especially those emanating from beyond the par- 
tition. Sparrow hopped out of his chair, fox trotted 
across the room, did a sort of buck-and-wing as he 
scattered the pencil drawings around on the three drafting 
boards, explained the nature of the rush—and told the 
draftsmen to go to it. 


Tue DIFFERENCE IN DRAFTSMEN 


Now, note the difference in men. One draftsman, in- 
clined to stoutness and shortness of stature and to de- 
liberateness of speech and movement (excuse me for 
these undraftsmanlike words), after removing the job 
he was working on, tacked down one of the rush drawings, 
made a guess with the shears at the size of tracing he 
would require and presently was tracing the drawing. It 
took him perhaps five minutes to get under way. 

The second man, who was tall and slender and quick in 
his movements, evidently possessed some initiative. He 
quickly tacked down not one, but three drawings, all in a 
row, covered the three drawings with a single large piece 
of tracing cloth and fell to work. The border lines, their 
penciling off and writing in, could and would be taken 
care of later. It took perhaps eight minutes for this man 
to get started. 

And now for the third man. Having observed the 
methods exercised by his two associates, with a kind of 
sardonic grin on his usually sober face this easy-moving 
organism set to work, but not after the fashion of the 
others. He first counted the number of drawings that 


had been apportioned to him to trace. ‘There were per- 
haps 12 of them. He then spread his whole board with 
a single piece of tracing cloth, carefully laid it off with a 
pencil in sections of 9x12 in. each, Fig. 1, inked in the 
border lines thus established and then cut up the sheets 
into their proper sizes. The sheets he laid to one side, 
after which his sardonic grin gave way to a look of 
earnestness. There was a moment’s breathing spell, and 
then he tacked down as many of the small pencil drawings 
as his board would conveniently hold, covered each with a 
piece of tracing cléth—already cut to size and with border 
lines inked—and began, as the second man had done, to 
trace a whole batch at one fell clip. 


COMPARATIVE VALUE OF THE THREE MEN 


There you have a concrete example of how time may 
he saved—or lost—in the drafting room. The first man 
went at the job as he would go at any job of tracing and 
as he evidently had been going at every job since enter- 
ing the game—doing it mechanically and without exer- 
cising thought—a man of slow intelligence. The second 
man seemed to have a hunch that the thing required 
special treatment, since he had tackled three drawings at 
one time, though this man had not allowed his brain 
thoroughly to compass the proposition. The third man 
certainly had made use of his head. Here was a special 
and rush order, he evidently had decided—one that must 
be handled in a special and rush way and in complete for- 
getfulness of how any or all other drawings were handled. 
He was an independent thinker and worth the $17.50 per 
week the organization thrust into his paw every Saturday. 
He went on up, later in life, carving his way to the top 
with these same sure methods. When a job was presented 
to him, he let himself forget every other piece of work 
he had ever done and the way he had done it and brought 
to bear upon the problem in hand a complete and free 
exercise of gray matter that permitted him to tackle the 
job as if it were the only one that had ever come his 
way. He was a man of original mind. 

But this is an article on things and not beings—on 
cuts to save time in the drafting room. 

Many of the larger organizations have completely done 
away with the work of making standard sizes. The task 
is given into the hands of a printer. With the different 
sizes decided upon, together with the width of the borders 
and the size and design of the title, the job is sent out- 
side to be printed. The sheets come in in lots usually of 
a hundred, all nicely set up as to border lines and titles, 
and a good many dollars are thus saved. This applies 
only to large drafting rooms, of course, where the material 
used is considerable and where it has been found that the 
draftsmen’s time thus saved for actual drawing more than 
covers the printer’s bills. Towever, it is another draft 
ing-room stunt for saving time, and it might be well also 
for smaller organizations to look into the subject. 

All draftsmen at some time or other suffer from spilled 
ink. The tipped-over bottle is the draftsman’s bugbear. 
Naturally, he schemes to obviate this trouble: and save 
in those offices that supply the regulation metal stands for 
holding the tiny bottles secure, every draftsman has his 
own little individual stunt for protecting himself. Some 
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f these—in fact, most of them—take the form of card- 
hoard cut out to embrace the bottle, with the bottom of 
the cardboard spread out and tacked down to the board 
with thumb-tacks. However, this method has its disad- 
vantage in that it makes the bottle stationary, and drafts- 
men frequently have need to change the location of the 
bottle. 

One of the neatest rigs for security in this way came 
under my observation not long ago. The draftsman had 
cut out a circular piece of cardboard about 5 in. in diam- 
eter, Fig. 2, with a hole in the center large enough to be 
forced down over the protruding bead around the top of 
the neck of the ink bottle. That was all there was to it. 
The disk when in place around the neck of the bottle 
acted as a sort of protecting skirt, permitting the bottle 
to tip, to be sure, but also preventing it from tipping 
completely over. The bottle might dip, but the outer 
edge of the cardboard disk, coming in contact with the 
hoard, stopped all further calamity. This ingenious little 
stunt likewise permitted the draftsman to pick up his 
bottle of ink and set it down again whenever and wher- 
ever he pleased, without the formality of breaking off a 
couple of thumb-nails and dexter finger-nails in prying up 
thumb-tacks. Yes: there little tack 
lifters on the market for this purpose, but some men are 
in a hurry generally, and tack lifters are usually where 


I know are cute 


they are not exper ted to be. 


How Sreve Wintiurore Hetrep tue Kip 
Steve Winthrop | have already told you something 
about Steve—once doped out a stunt for saving time in 


the drafting room which certainly will bear mentioning 
here. that 
in their relation to trac ing cloth. 
Steve exercised his gray matter in this particular diree- 
tion the chief draftsman had been accustomed to let the 


It was a trick had to do with standard sizes 


Up to the time when 


kid lay off the standard-size sheets on a roll of tracing 
cloth and, between errands, ink in the border lines and 
The sheets were then neatly laid 
away in drawers for use. The kid hated this job: and 
Steve, observing as he was by nature and with a heart in 
him that could entertain sympathy for a stick of misused 
helt dressing, decided to save the kid further torture in 
making standard-size sheets. And he did. 

The next roll of tracing cloth that was delivered into 


trim the sheets to size. 


the drafting room witnessed a change in method of 
Steve took the roll just as it was 


and placed a rule along its length. 


treatment. it was 36- 
in. material He 
lightly pointed off from one end 8 in. and 101% in. and 
16 in.—the three that drafting 
Then, with the kid eyeing him in wonderment, Steve non- 
chalantly carted the roll down into the pattern shop, 
strode purposefully to the bandsaw, started her up, and 

zip—zip—zip—shoved the roll of tracing cloth through 
on the points nicked off with the pencil. When he re- 
turned to the drafting room, bearing three short rolls of 


sizes Im use 1n room. 


tracing cloth in his hand instead of one long one, Fig. 3, 
the kid joyfully offered to “square things” with Steve 
some day, if it took a suspender. 

And that is another time-saving stunt to be considered. 
The short rolls still had, their length, to be sure; but that 


the draftsmen themselves, 
And the kid 
had more time for horseplay than otherwise had been his 


And kids like to play—a 


matter was taken care of by 
who would cut the desired length as needed. 
fact Steve well under- 


lot. 
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stood because circumstances had compelled him to be a 
kid once himself. 

Steve once came to the rescue in another place. It was 
a hit-and-miss establishment without strong organization, 
and many such places, the drafting room was a 
catch-all for every bolt, nut and casting that for any 


like 





FIG. 1. THE WAY THE THIRD MAN LAID OUT HIS SHEETS 


cause had ever heen lugged in from the shop. Once in, 
the thing was doomed to remain, because nobody ever 
thought of carting it out again. As a consequence the 
drafting room was dirty to the point almost of grime, 
and while the Polack sweeper out in the shop was sup- 
posed to give the drafting room at least a once-over every 
so often, he rarely got 
around to this duty. 
Polack sweepers usu- 
ally have more than 
they can attend to in 
life 





one ordinary 
=, time, what with sling- 
ng castings, running 
drilling machines, oil- 
ing shafting and 
FIG INK-BOTTLE PROTECTOR bringing in the beer 
| speak now of the 
small shop—and this suffering son of persecution was a 
true Polack sweeper. 


Steve found early that the roll of drawing paper was 
kept standing upon one end and leaning against some 
greasy pipe in one corner of the drawing room. Whenever 
he wanted a sheet of paper he had to unroll about two 
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FIG THE ROLL OF TRACING CLOTH BEFORE AND 


AFTER SAWING 

yards of the stuff before there came to light a piece clean 
enough for drafting purposes. Steve grinned, but said 
nothing. He had long since learned that some systems, 
even the kind known as no svstem, hate to be disturbed 
So Steve bided his time. He did not 


Observing the general manager stand- 


by a newcomer. 

have to wait long. 
ing around one afternoon with a kind of mild, encourag- 
ing, well-how-do-you-like-us light in his eye, Steve quietly 
vot off his stool and went to the roll of drawing paper 
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standing in one corner against the sweating pipe. He 
proceeded calmly and coolly—right under the manager’s 
eye—to unroll a sheet to work on. He _ purposefully 
rolled out the paper slowly, so as to give the manager a 
chance to see the condition of it, and then he cut off 
what he actually required, crumpling up about three yards 
of dirty and therefore useless paper and tossing it into 
the waste basket. No; not into the waste basket. Steve 
tossed it at the waste basket. The basket had been full 
to overflowing a month or more already—and was quite 








ready to get up and dump itself of its own accord. 

But that little stunt did the trick. Steve was asked 
for suggestions ; and, also under the eyes of the manager, 
he drove a stout nail into each end of the wooden rod 
inside the roll of tracing paper, which he deftly swung 
from two crudely improvised brackets that he constructed 
out of thin metal and fastened to the wall. See Fig. 4. 
Thereafter, whether the sweeper came in to sweep or not, 
the drawing paper was fairly clean, and the waste from 
dirt became almost negligible. Not a big stunt, this, 
nor an important one, but certainly it saved time and 





STEVE WINTHROIF’S WAY TO SAVE DRAWING 
PAPER FROM DIRT AND GREASE 


FIG. 4. 


money in that organization—time, in that. Steve was 
spared the labor of unrolling paper more than he other- 
wise would have done; money, in the cost of paper, which, 
as everybody knows now, costs like—well, ask the pub- 
lisher of the American Machinist! 


Tue LitrtLe Nait To Hoitp THE SHEARS 


But the greatest stunt for saving time in any drafting 
room and, incidentally, the best and biggest aid in saving 
other things in drafting rooms—notably souls—is the 
little nail in the wall for the purpose of hanging up the 
shears. Get me? Little enough in itself and, on the sur- 
face, of petty importance, the case of the missing nail and 
the lost shears is one of the most noteworthy in drafting- 
room history. Like the water in the well, you never miss 
the shears till you want them, and then you surely want 
them mightily. More good natures have been spoiled, 
more bitter and far-reaching epithets started, bv one’s 
inability to locate the shears when wanted than through 
any other known source of irritation in the work. Still 
the shears remain unsuspended, still the nail for sup- 
porting them remains undriven, and still the chief cusses 
and swears! 

The Ache-me Manufacturing Co. (IT mention no 
names; should there be an Acme Manufacturing Co. it is 
without my knowledge or sanction) was an organization 
employing seven draftsmen. The chief was an excitable 
Canadian, much given to voluble explosions, and like 
many men of this temperament, in his cool moments he 
was airily free from worry as to how things were ar- 
ranged, in so far as order was concerned, in his depart- 
ment. A drafting room carrying seven men contains at 
least seven drafting tables, and usually more, two or three 
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for purposes of reference. Seven, eight or nine drafting 
tables generally have an equal number of drawings or 
blueprints scattered around on each of them or near them, 
and every last drawing or blueprint, as will readily ap- 
pear, offers a splendid hiding place for the shears. So 
much for the setting 

There was no tiny nail in sight anywhere for the pur 


and now for the plot. 
pose of recelving the shears. There never had been, and 
there never would be, so far as the matter entered the 
thought of anybody employed there. And yet there were 
tracings to be trimmed and blueprints to be cut up in 
that drafting room, as in any drafting room. When a 
draftsman wanted the shears, he usually set out leisurely 
to hunt for them. This brought him into gossipy touch 
with one or more of the other men; and under ordinary 
circumstances he would forget what he had started after, 
in the more important subjects of the day—the latest 
score made by the Reds or Cornell’s chances of « leaning up 
Yale on the eridiron. The little nail in the wall—or 
rather, the missing nail in the wall—cost that firm 
hundreds of dollars annually in wasted time, because the 
hunt for the shears usually developed into a mob-sally not 
unlike that of certain citizens in the South on the ram 
page for an un-law-abiding negro. All it lacked was the 
hounds, though it had the driver in the shape of the 
chief draftsman himself when cognizant of the trouble 

One day there came to work in this drafting room a 
quiet individual who with the first need for the shears 
after locating and using them, drove a nail into a cabinet 
near the door and hung them up. He did more than that 
He informed the entire force of what he had done. There 
was more or less interest shown, but this very soon sub- 
sided. 
he was, for the time being, in ignorance of the nature of 
the overwhelming revolution that had taken place. When 
he did come in, he went about his duties airily; and no 
hody thought to acquaint him with the facts. Therein 
lay the fault. Somebody surely ought to have told him 
about so portentous a change in the system. Nobody 
did, though—alas! 


The chief was not in the room, and therefore 


ResutT oF THE CHANGE 

And then it happened. It happened while the new mai 
was downstairs measuring a broken casting. The chief 
came boiling into the drafting room on one of his usual 
excited hunts for the shears. He had a little drawing that 
he wanted to trim. Excited, as always under similar cir 
cumstances, he contrived, as always also, to get the men 
in a nervous state of petulant searching. As a result 
everybody forgot the innovation introduced by the new 
man. 
filled the air in wild confusion, every last man among 
them was hopping to the irritable tune of the chief—all 
in frenzied search for the missing shears, which could not 
Hunt high, hunt low, those shears could not b 
unearthed. All the while the chief bellowed remarks, and 
all the while the perspiration stood out upon the brows 
of the searching draftsmen, and all the while the innocent 
author of it all was bending silently over a casting in the 
shop, trying to figure out the actual dimensions of the 
dimensions long 


Drawings were jerked hither and yon, blueprints 


be found. 


casting when it was originally made 
since lost and only ascertainable from this worn piece. 

Suddenly in the drafting room there was heard a noise 
like that made when the plug is removed from an air tank 
or when the air brakes go off from the wheels of a 
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has at last come to a full stop. The 
The noise had ascended from the chief 


freight-car that 
draftsmen turned. 
draftsman. He was standing in front of the cabinet near 
the door, with his mouth and eyes wide open, gazing in a 
kind of daze at a nail that had driven into the 
Also, he was gazing straight at the missing shears. 
Some of them were so un- 


been 
wood. 
The draftsmen all gazed too. 
kind as to muffle a snicker, whereupon the chief came to 
life again. Whirling, he faced the group indignantly and 
lomanded, “What — fool hung up those shears ?” 


R 


Securing Any Kind of Fit Desired 


To obtain the right kind of fit and to be able to manu- 
facture the parts in quantity are problems that have 
caused many production managers no little amount of 
worry. It is not an uncommon thing to find supposedly 
uptodate American manufacturers maintaining three dif- 
ferent kinds of fits in the assembling department— 
namely, loose fit, wringing fit and arbor fit. Many me- 
chanics are glad to obtain these three fits for their man- 
ufactured product and are thus enabled to keep the scrap 
pile small. 

There is no reason why any mechanic in the produc- 
ing, inspecting or assembling department should be 
frightened when 5000 parts of a certain size are to be 
made up with just a “proper wringing fit.” It does not 
require the close accurate work that the average mechanic 
will strain himself to produce when making the fits praec- 
tically all alike and the parts interchangeable by measure- 
ment. Scientific production has come to the rescue of the 
mechanic who tries to make the fit “exact.” The limit 
system relieves the man of working too close, for with a 
ory” and “not go” gage the difficulties of obtaining cer- 
tain fits vanish. 

One difficulty in many shops is to make men realize 
that they can work to any practical limit of accuracy when 
provided with the proper instrument for measuring or 
gaging the parts. Too many become frightened when 
small tolerances are mentioned, and do not realize that 
the greatest difficulty is in knowing when the right size 
has been secured. 

Five different kinds of fits can be easily “manufact- 
ured” for a bearing with a tolerance of 0.0012 in. with- 
out using a tolerance closer than 0.0005 in. Many Enu- 
ropean factories are daily producing as many as fifteen 
different kinds of fits for one particular size. To bring 
about such a situation in modern manufacturing plants 
requires careful study. The first problem is to deter- 
mine what tolerances will give the best results in the 
finished machine. The next, the economical method of 
producing such parts and, third, the proper inspecting 
and assembling systems for maintaining the necessary fits 
and limits. 

Many manufacturers spend considerable time experi- 
menting before they can determine the proper limits 
necessary to obtain the fit they desire. Theory and prac- 
tice have joined hands and produced tabulated figures 


that are now being exclusively used in Europe to obtain 
any desired fit for any imaginable size by simply referring 
to a tolerance table. 

A striking illustration of the ease of securing definite 
tolerances, which means that any desired grade of fit 
can be had with certainty, is given by the Swedish Gage 
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Co., of New York City, in a sort of demonstration set of 
limit gages and plugs. The case contains a bushing bored 
and used as the base from which five different 
rr 4 

lhe bored bushing repre- 


to 3 in. 
kinds of fits have been made. 
sents the bearing and beside it in the case is a “go” and 
“not go” tolerance plug gage. The two ends of the plug 
gage are 34 in. minus 0.0006 in. and %4 in. plus 0.0006 
in., thus indicating a tolerance of 0.0012 in. 

There are five plugs in the case, representing five dif- 
ferent kinds or grades of fits—loose, sliding, running, 
push and force fits. The loose fit is used for rapid as- 
sembly where exact fit is not essential; the sliding fit 
also allows rapid assembly, but insures no vibration. The 
running fit is used for moving bearings, but without 
vibration and without being too snug to cause an undue 
amount of wear. The push fit is used for a snug as- 
sembly where the leakage of steam, water, air, etc., is in- 
The force fit is suitable for holding work on a 
mandrel, or for assembling at the arbor press. For each 
of these plugs there is a limit snap gage, and in no fit is 
the tolerance smaller than 0.0006 in. The parts demon- 
strate the ease with which five fits may be obtained by ap- 
plying the limit system. 

From the figures stated it can be seen that there is a 
dividing line between the loose fits and the tight fits at 
the plus and minus part under the push fit. Naturally, 
all fits less tight than a push fit are given to minus limits. 
For example, to obtain a running fit for 34 in. size. or 


0.750 in., the “go” size of the gage would be set to 0.7592 
> 


volved. 


in. (minus), while the “not go” size would be set to 
0.7497 in. (plus). Since the bored bushing is used as the 
base and the size is 84 in., or 0.750 in., the limits are 
0.7506 in. (plus) and 0.7494 in. (minus).. From this 
illustration the reader can see that each fit has been 
theoretically worked out, and the desired result can be 
obtained by accurately maintaining the proper limits on 
the working gages. The limits of these gages are as 
follows: 


Loose Sliding Running Push Force 
0.0028 0.0014 —0._ 0008 —0._ 0002 +0.0014 
0.0016 —0. 0008 —0. 0003 +0. 0004 +0.0026 


To secure any of these fits it is only necessary to use the 
limit snap gage for the particular fit desired; any shaft 
that goes between the outer gage points and does not go 
between the inner gage points is the desired fit. Any 
one of the other four plugs will either pass both sizes 
or not pass either size. It is possible for a person to 
pick the sizes out in the dark, since the limit gages give 
absolute security for the desired fits, independent of the 
skill or even the sight of the operator. It is possible for 
a small boy to pick out the proper fits with the same de- 
gree of certainty as a skilled mechanic would select them 
by using any other method. The demonstration forcibly 
impresses on one the great difference between measuring 
and gaging. 

The day of producing parts in quantity by measuring 
as close as the skill of the operator or inspector will per- 
mit is being rapidly replaced by a system of gaging in 
which the personal element is almost entirely eliminated. 
One thing is certain, and that is, that any kind of fit de- 
sired can be produced within limits; and the successful 
manufacturer who would have a small scrap heap in 
rapid production of interchangeable parts that will as- 
semble, must give the subject of gaging and gaging meth- 
ods careful study. 
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Methods Followed in the Manufacture 
of Carburetors 


By Roper 





SYNOPSIS 


produced in large quantities, 


Carburetor parts are small and are 
The prin ipal Ope r- 
ations, tools and mac hines used in mah ind lhe floal 
needle lift and bowl 


shown, also a peening firture for a cam, a solder- 


valve. valve. le ver cap are 
ing device for the air valve, a special screw-slotting 
fixture, a countersinking machine and a binding- 
Production is given for each opera- 


The 


post tappe r. 
tion described. final lest benches are also il- 


lustrated. 





An extensive line of carburetors for motorcycles, for 
small and large high-speed gasoline engines and ‘for auto- 


mobile engines is manufactured by the Wheeler-Scheb- 


\I AWSON 


accurately made. Some of the manufacturing practice ol! 


the Wheeler-Schebler company is given in this article. 
The float valve is one of the most important parts of 


any carburetor, as it controls the admission of the gas 
ready for mixing. Cones for the Schebler float valves 


are rough formed and cut to length in a small automatic. 
They are then taken to the bench lathe, Kiev. 1, where a 


hole is drilled, countersunk and the end faced. During 
this operation the cone is held in a chuck, and the three 


This 


head is provided with an indexing lever B, which fits into 


cutting tools are secured in the multiple head A, 


three holes in the movable member to obtain the correct 
for the tools. At the left 
pipe through which air is forced when the operator re 
the 


position end may be seen a 


leases valve C, so that the chips are blown out ol 











FIG. 1. MACHINING FLOAT-VALVE CONE 








~ 
See 


FIG 2. GRINDING POINT OF VALVE CONE 

















FIG. 3. GRINDER WITH SETTER REMOVED 


ler Carburetor Co., Ine., Indianapolis. As the suecess- 
ful running of a gasoline motor plant depends largely on 
a proper gas mixture, carburetors must be carefully de- 
signed to give the correct mixture of gas and air whether 
the engine is running at low, intermediate or high speed. 
The mixture must not be either “lean” or too rich, and 
the adjustments must be minute and sensitive. To meet 
these conditions with mechanical apparatus means that 
it must be not only carefully designed, but skilfully and 








FLOAT VALVES 


FIG, 4 ASSEMBLING 


the chuck the finished. The production 


for this machine operation is 200 cones per hour. 


after piece 1s 


Mig, 


2. The piece is slid onto an arbor held in the chuck A 


The cone is then ground in the machine seen in 


by the lever B, and the grinding operation is performed 
The head carrying the chuck is placed 
After the 
piece is ground, the handle C is pushed back, which forces 


by hand traverse. 
at an angle to give the correct cone point. 


off the ground cone. 
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3 is shown the grinder with the setting lever 
removed. It will be seen that the arbor is 
receive the cone, with the grinding wheel in position for 
use. The carriage the mounted is 
drawn forward by means of a handle on the lever A, 
obtained with the stop B, 


in position to 


on which wheel is 


the correct distance being 





LAPPING FLOAT VALVES 
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production of the assembling press on the float valve is 
1000 pieces per hour. Should it be found necessary to 
remove the cone from the spindle, the hand fixture at the 
right in this view is used. A float valve is placed in the 
fixture, as shown, and the lever C is pushed back. The 
movement forces the cone from the spindle without trouble. 





FIG. 6 DRILLING NEEDLE VALVES 





FIG. 7. PEENING IN THE CAM TRACK 

against which the outer end of the carriage comes in con- 
tact. The production from this machine for this opera- 
tion is 200 pieces per hour. 

The float-valve spindle and ball are assembled and 
pinned together in a manner similar to that which will 
he shown in a later part of this article when describing 
the manufacturing of the needle valve. 

The cone is assembled on the float-valve spindle in 
The cone is placed in 
The 
operator then draws down the ball lever B and forces 
the spindle down into position in the cone. At the right 
of the press may be seen trays on which are a number of 


The 


the press shown in Fig. 4 at A. 
the fixture, and the spindle is slid in from the top. 


cones and float-valve spindles ready to be assembled. 





FIG. 8. INSPECTING THE CAM TRACK 
The machine illustrated in Fig. 5 is used to lav the 
The spindle of the valve is slid into 
a chuck, as shown. This chuck, which is made of steel, 
is provided with serrations, and drives the spindle, 
which is made of brass. The machine is provided with 
an oscillating mechanism A, which operate cams placed 
at the upper end of the work-arbor spindles so that 
these are raised and lowered alternately. The lapping 
medium is No. 00 emery cloth, with a small quantity 
of oil. The cloth is held in the jaws, which are pro- 
vided with holes of the shape of the cone being lapped. 
About 900 valves can be lapped in an hour. 

The needle valve provides the positive setting for the 
carburetor and is raised or lowered whenever it is tem- 


float-valve cones. 

















March 15, 1917 AMERICAN 
porarily desired to make either a “lean” or a rich mix- 
ture. The valve may be moved from the steering column 
or dash control lever on an automobile or by simply rais- 
ing it alongside the carburetor. On some types of carbu- 
retor made at this factory, however, it is not necessary to 
touch the needle valve after it has once been set, a dial 
adjustment being provided for the various conditions met. 
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The cam mechanism is the device that automatically 


controls the carburetor for various speeds from low to 
high. It is made with a cam surface over which a roller 
moves. This cam path must thus be in the proper loca- 
tion for all points of its surface; otherwise a correct 
mixture for various speeds will not be obtained. In Fig. 
7 is shown the machine used for peening in the cam path. 




















FIG. 9. TESTING SMALL 


END OF LIFT LEVER 


INSPECTING HOLES OF LIFT LEVER 
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TESTING THE LIFT LEVER 


FIG. 11. 


The needle valve is made of a brass composition. Fig. 
6 shows the jig that holds the ball and spindle in posi- 
tion while the hole is drilled through them. The spindle 
has been ground at the cone end in a manner similar to 
that shown for the float valve. This cone end is placed 
in the center at A, with the ball slid on the spindle. The 
ball is held in a screw-operated chuck at B. The end of 
the spindle is pushed through the ball with the knurl- 
head screw C, until the dial indicator D registers zero. 
The hole is then machined through the ball and the 
spindle with the drill FZ. By this method all the needle 
valves are the same distance from the cone point to the 
ball, which is the determining factor in setting the needle 
valve. The production for this operation is 300 pieces 
per hour. 











FIG. 12 MILLING CAM POINT ADJUSTER 
The cam body is machined with a slight undereut sur- 
face on each side. The path—a separate piece—is then 
placed in the cam and in the fixture, as shown. It is 


located on pins that accurately fit two reamed holes. ‘The 
knurl A is then brought into contact with the projecting 
edges, which are knurled or peened in, thus holding the 
path securely in the cam body. The knurl is held down 
by the handle B, and the cam is oscillated by the handle 
as shown at C. 

The cam track is then inspected with the gage, Fig. 8. 
The cam is located on pins; and as it is rotated against 
the point of the dial indicator, it must register between 
certain predetermined readings on the dial. The produc- 
tion for assembling rolling in the cam path and inspec- 


tion is 33 pieces per hour, 
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The fixtures devised for testing the assembled needle- 
valve lift levers are interesting and will be described next. 
In Fig. 9 is shown the fixture used to test and form the 
small end of the lever. The piece is placed on a pin A, 
and the lever B is drawn down. This pushes down the 
plunger C, the end of which comes in contact with the 
lift lever, which is pushed into the height block so that 
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FIG. 13. SOLDERING NEEDLE-VALVE LIFT LEVER 


the working end of the lift lever will be in the correct 
location with regard to its free end. 

The fixture for testing the alignment of the holes in 
the lift lever may be seen in Fig. 10. This tool is de- 
signed with two pins that are a good sliding fit in the 
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is held in a threaded chuck, which is made to suit the 
threaded end of the adjuster. It is then fed against the 
saw A by the handle B, which operates a screw. As the 
fixture is tilted at an angle, as shown, the desired pitch 
of the spiral thread is milled. Should it be desired to 
change this pitch, the fixture is tilted to give the de- 
sired angle. The saw revolves at 600 r.p.m., and the 
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FIG. 14. SOLDERING NEEDLES IN AIR VALVES 


number of pieces machined at the ordinary rate of 
production is 500 pieces per hour. 

An assembling and soldering operation on another type 
of needle-valve lift lever is illustrated in Fig. 13. The 
lever is placed in the fixture A, which is held in a vise, 








FIG. 15 WASHING AIR VALVES 


holes of the piece. The piece must slide on to the two 
pins in order to have the holes in the correct alignment. 

In Fig. 11 is illustrated the fixture for testing the 
alignment of the ball seat of the lift lever. The piece 
is placed on the pins A and B. The spindle C, which is 
made with a ball similar to that of the needle valve, 
is slid into the ball seat in the lever. If the needle-valve 
lift lever is in the correct alignment, the gage indicator 
dial D will register properly. If any error is found, it is 
corrected. The production for assembling and inspecting 
the lift levers averages somewhere in the vicinity of 100 
pieces per hour. 

The special machine for milling the spiral thread on 
the cam point adjuster is shown in Fig. 12. The piece 
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FIG. 16. SLOTTING FIXTURE FOR SCREWS 





and a ball and spring are inserted in a machined hole. 
The action of these two parts Is to hold the needle valve in 
tension so that it will always drop back to its position 
after being raised by the lift lever. A box containing a 
number of the balls is shown at B, and a box of springs 
at (. After the ball and spring are in position, the oper- 
ator solders the hole on the entering side. 

The lift levers are then placed on the rack above, and 
the end of the knurled screw is soldered so that it will 
not work out when assembled in the carburetor. The 
production for the assembling and two soldering opera- 
tions is 78 pieces per hour. 

In Fig. 14 is shown the fixture used in soldering the 
needle in the compensating air valve. The purpose of 
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this valve is to change the quality of the gas mixture by 
allowing either more or less air to enter the mixing 
chamber. After the machining operations have been per- 
formed on the air valve and needle, the valve is placed 
in one of the holders of the fixture, as shown. A needle 
is then dropped into its hole, the lower end resting on a 
stop to determine the correct projection out of the valve. 
A piece of solder is placed at the upper end, as shown. A 
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against a rotating saw, the motion of the fixture being 
It will be observed that a plate A 
against the side of the fixture. This plate has a cam sur- 
face. <A roller at the rear forces the fixture back at the 
cutting point, so that the screw is held firmly during 
the sawing operation. However, as the slotted screws in 
the fixture come opposite the cam plate A, it is allowed 
to slide back sufficiently to permit the finished slotted 


continuous. bears 














FIG. 17. TAPPING BINDING POSTS 


gas jet is allowed to play on the solder from the pipes A 
—two valves being thus soldered at one setting. The fix- 
ture is then revolved to the next setting and the opera- 
tion repeated. Positions for the indexing around of the 
fixture are determined by the pawl B, fitting into notches 
of the revolving member of the fixture. With this 








FIG. 18. COUNTERSINKING MACHINE 


The number of screws that may be 
with this 2000 per 


screws to drop out. 
slotted in this 
hour. 

An air-operated chuck, which is used in tapping bind- 
ing posts, is shown in Fig. 17. 
the fixture A; and as the tap is fed down, the lever B 


machine device is 


The piece is placed in 





FIG. 19. MACHINING BOWL CAPS ON AUTOMATIC 


fixture and following this method, 200 valves may be 
completely soldered and finished in about one hour. 

The air valves are then washed, so that all oil and 
grease are removed before the valves are assembled in the 
carburetor. In Fig. 15 may be seen the tanks for this 
purpose. The valves are placed in tne tray, the needles 
fitting into holes, as shown. Tray and all are dipped 
into a hot solution of sal soda in the proportion of one 
part soda to four parts water. The tray is then lifted 
and dipped into the second tank, which contains water 
heated to about 210 deg. F. After cooling, the valves are 
ready for assembling in the carburetor body. 

A machine and fixture used in slotting the heads of 
screws may be seen in Fig. 16. The screws are placed 
in the holes of the revoiving fixture, which is fed around 


ASSEMBLED CARBURETORS 


FIG. 20. TESTING 


and allows air to enter the cylinder. 
The piston, being forced out, operates the toggle arms, 
which grip and hold the binding post during tapping. 
After the piece is tapped, the tap is raised, air is again 
shut off and the toggle arm slid back by virtue of the pis- 
The piece drops out of 


opens the valve ( 


ton returning in the cylinder. 
the fixture, which is ready for the next one to be placed 
in position. The production is approximately 1000 
posts per hour. 

In Fig. 18 are shown a special machine and fixture 
for countersinking small machine parts. The illustra- 
tion shows the set-up for countersinking lift-lever rollers. 
They are placed in the recesses seen on the fixture face- 


plate, the fixture being revolved by means of the gears 
at the rear, driven by the belt A. 


The proper locations 
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for the countersinking positions are determined by the 
roller B, fitting in concave notches on the periphery of 
the drum ¢ A clamp DP, which may be oper 
ated by the plunger /#, holds parts whose shape prevents 
their fitting in recesses on the periphery of the fixture. 
The production from this machine is 2000 pieces per 


' as shown. 


hour. 

An automatic tooled up for manufacturing bowl caps 
is shown in Fig. 19. The parts are made from brass bar, 
and the production is 250 pieces per hour. The sequence 
of operations is: Form outside and drill; counterbore, 
face inside and knurl; thread, form recess and cut off 
with tool on cross-slide. The « utting-off tool is made with 
a concave form, to machine the correct shape on the face 
of the piece. 

The two racks seen in Fig. 20 are used to give the as- 
sembled carburetors a final gasoline test. The carbu- 
retors are screwed on the threaded connections, and VASO- 
line is forced into them at 3 lb. pressure. Should any 
slight leak appear, the defect is repaired by peening. <A 
large defect would scarcely be possible, as all the bodies 
are tested under hydraulic pressure before being machined 
and also after that operation. The carburetors are left 
under a gasoline test for one hour, and if at the end of 
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How To Build a 2000-Pound Jib Crane 


By Joserpu K. Lone 


It sometimes happens that a small jib crane is wanted 
where, for some reason or other, it is not easy to buy 
one. For these cases the design of a 2000-lb. crane that 
has proved successful in several railroad shops may be of 
real value, as full details are given. 

Nearly all roundhouses are built from similar design, 
with two or sometimes with three 10x12-in. square posts 
supporting the structure between the inner circle and the 
outer wall. These posts can also support a crane of this 
tvpe. In order to lift or remove piston valves, steam 
chests, pistons, cylinder heads, front ends, etc., we built 
and put in use several of these cranes. 

The brackets are steel castings. The lower bracket 1s 
securely bolted to the post by six 34-in. through bolts, 
while the upper bracket has four. Each bracket has 
and the piece, which is set in them, forms the 
pivot for turning the crane. Two 6-in. 8-lb. channels are 
riveted to the pivot. Both the long top arm and the 
brace are secured to these channels by 5¢-in. rivets and 
Two long 5-in. rods are used and 


bosses - 


angles, as shown. 
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COMPLETE DETAILS FOR THE CONSTRUCTION OF A 2000-LB. JIB CRANE 


this period they have not developed any leaks they are 
passed by the inspector. 

When passed, the carburetors are unscrewed from the 
threaded connections, drained and conveyed to the ship- 
ping department where they are packed preparatory to 
shipping to the various engine manufacturers and deal- 
ers for whom they are intended. 
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Wrought Iron 


one quite important one next to the post to keep the 
brackets from spreading. The top of the long arm, 12 
ft. 3 in. in length, just clears the smoke jacks in the 
round engine house, while the under side is a couple of 
inches above the height of the top of the smokestack 
\s the center of the pivot is 10 in. from the post, the 
erane can be swung way back. 
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Relative Accuracy 


By WILLIAM S. AYARS 





SYNOPSIS—While absolute accuracy is unat- 
tainable, relative accuracy can be attaine d: but the 
relative accuracy that is quite close enough for one 
class of work may be too close for a second and not 


close enough for a third. 





The problems of tl e draftsman, the designer and the 
machinist are so nearly allied today that no hard-and-fast 
line can be drawn between them. Attention has been 
directed to this fact in the title to the new edition of 
Halsey’s handbook, which now states that the book is for 
“shopmen” as well as for the drafting room. The writer, 
as a teacher of mechanical and electrical subjects has 
noted this for years, and has also good reason to believe 
the dictum of the scientific management clan, that today 
the best foreman must also be a good teacher. 

The man who has taught the same subject for many 
vears soon gets to know that certain things, and those 
not often intrinsically difficult, are inevitable stumbling 
blocks, and for this reason will warn his students in ad 
vance that such and such a page or paragraph is worth 
special care and drill. This sometimes calls forth su 
perior smiles from the warned, but sooner or later he 
trips, just the same. So simple a thing as the shrinking 
of one part on another often catches the unwary. A 
would-be young designer once presented a drawing that 
looked something like a stud sticking out of a casting, 
only it had no threads on the embedded portion. When 
asked how the stud was gripped by the casting, he ex- 
plained that a hole was drilled in the casting, the stud 
heated red hot and dropped in the hole, and then doused 
with cold water. “That will make the stud shrink tight 
in the hole, and it will never come out!” was his confident 
explanation. 


IsoLATED Cases Prove Noriuine 


But isolated cases do not always prove the point, and 
the real object of this paper is to discuss rather the sort 
of trail that runs through a whole course; and the par 
ticular thing in mind is relative accuracy. When is 
“about 6 ft.” close enough and when “4.003 in.”? And 
even on the 4.003 in., how much over or under is allow- 
able? When should this amount be stated in rigid terms 
and when is it sufficient to say “an easy fit.” “a snug 
fit,” “a running fit,” ete.’ I have known steam-engine 
designers to figure and draw over several square yards of 
paper in determining sizes, weights, etc., for an automati: 
cutoff governor; and then when the governor was built, 
make all sorts of adjustments possible in order to regulat 
it on the running engine. If it is necessary (and it surely 
is) to provide the completed governor with means for 
changing the tension and attachment points of the 
springs, to vary the weights and to make the parts mov 
with more or less reluctance or sensitiveness, surely a 
great deal of the preliminary calculation was useless. 

Take one of the simplest and most logical of rational 
formulas, that for determining the strength of boiler 
shelis, etc., the so-called “thin cylinder” formula. This 
is written Pd 2 ft; meaning pressure in pounds pet 
square inch times diameter in inches equals twice the 


stress in pounds per square inch times thickness in inches. 
In applying this to an actual case, the designer has ¢ 
for his unknown quantity. Also he must take into con- 
sideration the type of riveted joint he means to use, the 
ultimate or breaking strength of the material and the 
factor of safety. Now both the ultimate strength of the 
steel and the efficiency of the joint are guesses, so far as 
close work is concerned. It is customary to assume the 
ultimate stress as 60.000 for good shell-plate steel: and a 
good modern boiler should have a triple butt-riveted joint, 
whose efficiency averages about 85 per cent. And for good 
workmanship a factor of safety of 5 is common. The 
formula then becomes, ¢ being the unknown: 


Pd » fi 
Pd 
t 
2f 
P d x 5 


2X HO000 & OSSD 


Let us assume a boiler 78 in. in diameter and a work 
ing pressure of 125 Ih. Then 
125 x 7s dj ies 
O.47794+ 


2 &* HOL000 & O85 


Working this by the common 10-in. slide rule, T read 
It O.478; and of course this means $-in. plate, since we 
are not engaging rolling mills to make plate OAT794 in. 
thick, or even O78 in. Yet if such a problem were 
presented to the average young college-taught draftsman, 
ir to the student himself in college, he would in nine cases 
out of ten answer to four or five decimal places. 

This case is presented as a fine example of straining at 
a gnat and swallowing a camel. Figuring indicated 
horsepower is another. Many men will turn in a set of 
cards figured ont as say 73.268+-, when they might just 
as well have said 75 and been done with it. Perhaps thev 
used a standard spring stamped 40, when a careful cali 
bration of the spring would have shown 39.63 or 40.27; 
and vet the manufacturer was perfectly fair in marking 
that spring 40, as it may have been almost exactly a 
10 when first made. And there is always a chance of 
slight error in the drum motion: leakage past the in 
dicator PIston ¢ sticking: stretch of the cord: and so on 
[ am speaking now of ordinary tests on running engines, 
and not of elaborate acceptance tests on a new plant on 
which heavy penalties or bonuses may be dependent 
Ilere, of course, evervthineg should he in the finest order. 
springs calibrated, ete., as one never knows when the re 
sults of such a case may get before a jury and the test 
engineer be put on the stand. The writer has had this ex 
perience himself. and must confess that few things have 
given him more joy than to have a lawyer, whose know! 
edge of engineering was considerably “less than any as 
signable quantity.” try to tangle him up on his own 
ground, The introduction of the lawver recalls the tale 
of the machinist who was on the stand as a witness at a 
murder trial. He had given damaging evidence against 
the defendant, and the latter’s lawver was endeavoring 
to rattle him by cross-examination. Suddenly he asked: 

“Now will vou tell the jury how far you were from 


where you say the accused struck the victim ?” 
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»~ 


“[ was just exactly 25 ft. 11% in.,” replied the wit- 


ness, 
“Ha! gentlemen of the jury, observe the accuracy of 
In all the excitement of the moment, he 
claims he was exactly 25 ft. 117% in. from the defendant. 
How do you know, sir, that you were exactly 25 ft. 11% 


the witness! 


in. from this spot ?” 

“Well,” responded the witness slowly, “I just knew 
some damn fool lawyer would ask me, so I measured it!” 

Well, after all, you damn 
fool” is going to ask you, and accuracy in figures up to 
the worth-while limit, is a thing. You will 
serve, though, that the witness did not attempt to go 
closer than 7% in.; and possibly he might have been quite 
within the limits if he had said 26 ft. But if he had 
said “about 25 or 30 ft.,” the story would have lost most 
been close enough to 


never know when “some 


creat ob- 


of its point—it wouldn’t have 
check up with a tapemeasure. 
There are plenty of cases, however, where “about 25 
ft.” would be close enough, and it is the duty of the de- 
signer or foreman in such cases to let that fact be known. 
The writer remembers vividly an informal talk by the 
late James Mapes Dodge in which the latter suddenly 
remarked, “but never attempt to be 100 per cent. effi- 
eent!? This called forth Mr. 
Dodge illustrated his statement by that ready reference 
of all engineers—a -curve. This in the illus- 
The horizontal distances represent cost or effort 
The hori- 
zontal line 100 
per cent., and may be likened to the asymptote of the 


some discussion, and 


is shown 
ration. 
required ; the vertical, the resulting efficiency. 
perfection, or 


represents absolute 


hyperbola; a line which the curve always approaches but 
never reaches, Suppose a certain cost produces an etti- 
iency shown by \,/?, of say 70 per cent. 
the cost from O.Y, to O.Y,, which is about doubling it, the 
efficiency is raised to say 90 per cent. Trebling the cost, 
to OY... increases the efficieney to ef or about 92 per 
cent. Most de idedly not, unless 
for some very special purpose—or for “the government.” 


By increasing 


Was this worth while ? 


Ilow Far Suouutp tie Curve Be FoLttowep ? 


To the writer’s mind, it is extremely essential that 
the designer, or foreman, or writer of a set of specifica- 
tions, should have a very clear idea of just how far out 
wants, or is required, to go. It is a 
To the elec 


on this curve he 


curve that shows up in all sorts of work. 


trical engineer it is the well-known curve of magnetic 
saturation, and the point P?, where the curve takes a 


decided bend is the “knee” of the curve and the limit of 
practical working. The writer recently had occasion to 
purchase a certain salt from a druggist and was given 
a 14-lb. tin at 20 cents. A fair knowledge of elementary 
chemistry enabled me to tell the druggist that this salt 
was a very cheap article; and he replied that if I wished 
the coarse commercial article, I might have a 5-Ib. bag 
at 37 ' 
most strongly 


article in the sealed tin, and 


cents; but that for medicinal purposes he would 
recommend that I take the super-refined 
I did so; thinking at the 
sume time that here was another case where it was worth 
while to go some distance out on the “efficiency” curve. 
Again, one can buy a fairly good and remarkably 
sturdy and foolproof watch today for a dollar. A fine 
jeweled and adjusted movement will cost from $20 up, 
to say nothing of a suitable case, and it is entirely up 
te the buyer to decide whether the slightly in reased ac- 
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curacy of the better watch is worth the relatively enor- 
mous increase in price. The railroad man believes it to 
be decidedly worth while; and the navigation officer of a 
modern ocean liner has chronometers that are regulated 
io a fraction of a second to the week, and then has them 
“rated” every time he gets into port for a few days. 
The passion for accuracy or efficiency per se frequently 
leads to almost absurd results. There was once a wealthy 
lumberman of the writer’s acquaintance who built a huge 
and uptodate sawmill far out in the woods, and was one 
day exhibiting this plant with pride to a group of visi- 
tors. One of the latter was a shrewd old Scotch-Irish 
engineer, and he asked the owner why he had put in a 
fine Corliss engine and condensing plant for such a pur- 
pose. The reply was, for efficiency and economy. The 
engineer then pointed out that since he had pure water 
hard by in abundance, and was using slabs and sawdust 
for fuel, he could not see where the economy came in— 
especially as the supply of fuel was so plentiful that a 
large excess Was being burned in the open to get rid of 


A = a 


al 





gear a mm = = Per Cent, 


xc) Re ; Xo 
awe 


THE EFFICIENCY CURVE 


it. Now if this owner had said that he loved fine ma- 
chinery for its own sake, and was proud of his handsome 
engine room as a show place and could afford to gratify 
his fancies, he would have told the truth and had noth- 
ing to be ashamed of. But he was certainly on the wrong 
track when he pleaded efficiency and economy as the ex- 
cuse for his expensive and showy plant. 

The writer was once told by a well-known manage- 
ment expert that the slow, accurate workman was much 
harder to train to speedy production than was the 
naturally quick but careless man, to accuracy. This 
seems contrary to all experience, but my own observation 
has proved its truth, especially among young women in 
office work. The worker with instance, is 
just as liable to slip a figure in the thousands column as in 


figures, for 


the units column, and here at any rate is one place where 
it is safer to depend upon the slow and accurate than 
upon the quick and careless. But the quick and careless 
can be taught to handle a calculating machine in much 
less time than the slow and accurate, and the machine 

Exactly the same thing is true in 
If a cast-iron block were to be made 
0.005 under, it would 


makes no mistakes. 
the machine shop. 
2x4x8. tolerance 


Sav over or 


take an exceedingly good bench hand to make this block 
by chipping, filing and scraping. 


But any man or boy 
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with a little experience on a good miller could turn out 
dozens of them while one was being made by hand, even 
though he was not of the slow and accurate temperament. 
He might spoil a few at first, but a heart-to-heart talk 
with the inspector would have its result in most cases; 
and before long the blocks would be coming from the ma- 
chine with promptness, accuracy—and speed. 

It is always an eye-opener to the mechanical man to 
he thrown into contact, violently or otherwise, with the 
He seems to have a scorn, amount- 
his 


architect or builder. 
ing almost to contempt, for close work. If 
never had to tie-up with that of the mechanical or elec- 


work 
trical man, he might “gang his own gait” uncriticized ; 
hut nowadays in practically all buildings, the engineer 
has to work with the architect, and many a time he is 
badly “stung,” especially when he depends upon the 
plans of a partly constructed building for dimensions. It 
is customary now for all agreements as to installing ma- 
chinery for the engineer to specify that any cutting of 
walls, ete., necessary to get the machinery into place be 
at the expense of the buyer, for many new buildings are 
rushed to semicompletion without the architect making 
the slightest installing 
generators or elevator machinery, even though he knew 
from the first that such machinery was to be an integral! 
part of the building. The writer has particularly in mind 
a large department store building in a Western city, where 


provision for boilers. engines, 


it was necessary not only to tear out a piece of the foun- 
dation wall, but to excavate nearly four feet inside on 
account of lack of headroom in order to set the boilers. 
And these boilers were of a well-known water-tube type 
at that, and were built to order in the lowest and broadest 
arrangement They 
little assembled, and their assembly in the cramped and 
dark entailed further heavy expense which 
would have been saved by factory assembling. 


possible. were also shipped very 


basement 


Drawines Ir NECESSARY 


ALTER 


Every man who has to do with complicated structures 
in the making knows that conditions arise in the shop, 
erecting floor or field that make a deviation from the 
drawings highly advisable. Very well: let it be done by 
all means, but immediately notify the engineer or chief 
draftsman in charge, so that he can alter his tracings to 
suit, recall every blueprint that has been sent out, and 
A large 
city building is practically certain never to be dupli- 
cated; so that the architect or builder rarely bothers to 
correct the drawings to suit changes of plan, provided 


where required issue new ones in their places, 


such changes are satisfactory to the owner. In many 
cases this makes no particular difference, but occasionally 
When- 


ever you are called upon to estimate on putting in new 


it makes a great big and expensive difference. 


equipment, changing or removing old, running shafting, 
installing a crane—don’t trust any drawings sent you by 
or from the architect who drew the original plans. Go 
yourself or send a reliable man with a steel tape, and 
take all you own data the work.” The burnt 
child dreads the fire, and the writer has been scorched 


more than once. 


“from 


It is only a step from land to marine architecture, and 
here the trouble is much more acute, for a large steel 
steamship may be not only duplicated, but called for in 
fours or even half-dozens. Naturally each ship is a com- 
plete structure, and many months are consumed in build- 
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ing it. 
superintendents who came from Scotch or English plants. 


American shipyards contain many foremen and 


and they brought with them a strongly developed tend 
ency to “improve” upon the drawings sent out from the 
office. There is no doubt that many such changes reall) 
are improvements, but the evil thing is the fact that the 
changes are not often reported back to the office for the 
revision of the tracings, destruction of superseded prints, 
ete. And finally the 


upon her trial trip, and as 


first of say six sister ships 


oes 
a result a number of furthe1 
and unrecorded changes are made in the second. 

This process will continue until all six are built and 
at sea; and no two of the lot will be duplicates in all 
respects. And finally one of them comes into port some 


thousand miles away with some expensive and bulky por- 


tion badly broken. The builder is telegraphed to get 
out a new part and ship at once; which he does, using 
the drawing that the chief draftsman fondly imagines 


was used when the broken part was made—and the rest is 
easily imagined, her ause probably four different men got 
hold of th original prece in the shop and altered it for 
hetter or for worse, and not one of the lot sent word to th 


othice. 


>» 


FoLLOWING Drawtnas Known To Be Wrona 


In sharp contrast to the preceding is the equally harm- 
shopman to follow a drawing ex- 
This may 


ful tendency for the 


actly when he knows it to be wrong. he done 
through ignorance occasionally, but more often it is done 
either through the old doctrine, “obey orders if you break 
owners,” or from a petty desire to injure the designing 
office in Nowhere are co 


operation and mutual helpfulness more necessary than be- 


the eves of the management. 


tween the drafting room and the shop ; if either tries to 
put the other “in bad with the boss,” there is loss, delay 
and troubl time. The writer well remembers the 


time. a good many vears ago, when he was entrusted with 


every 


the design of a big locomotive boiler, and how he got 
hadly muddled over stay-spacing and similar details. One 
day the old layer-out came in from the boiler shop and 
the writer asked him to come over to his board and tell 
him some things. He was not only willing but eager to 
do so, and the writer learned more about locomotive boil- 
half-an-hour with him than he ever had known 
before. He told the writer always to give the number 
of rivets in a girth seam a multiple of four; and that it 


ers In 


was not necessary to mark the center of each stay or even 
the exact pitch, but simply mark clearly the limits of 
the area to be stayed and the total number of stays, and 
he himself would space them. As he said, he had to lay 
out the sheets, so what was the use of having them laved 
out first? He also said that to avoid giving a pitch in 
decimals, to state rather the number of rivets to go into a 
viven distance; which is precisely in line with the use of 
the diametral pitch in gear work. 

To sum up what in the writer’s experience seems to be 
the crux of the whole matter: Accuracy in the abstract 
may be regarded like 100 per cent. efficiency, as a nearly 
impossible ideal. But accuracy up to a well-defined limit 
is an entirely attainable end, and it is very much up to 
the designer or huver to state this end or limit distinetly. 
On a drawing this is best shown by clearly written figures. 
For instance, a dimension of 15 in. should not be given 
as simply 15 in. unless it is clearly known just how near 


15 in. will be acceptable. If 14 in. either way will pass, 
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mark it 15 in. +1 in.; if 0.003 in. either way will pass, 
mark it 15 in. +0.003 in. And, similarly, in caleulating 
the sizes of parts, don’t bother with four or five places 
of decimals when you base a lot of your data on more or 
less approximate quantities, and particularly when you 
mean to use material that comes to you in certain stand- 
ard weights or dimensions anyway, as in steel plate, 
structural shapes or shafting. The 10-in. slide rule will 
give close enough results for 95 per cent. of all the purely 
technical calculation you may be called upon to do; and as 
to figures of costs or estimates, the chances are that if 
you failed to land a job on which you bid $15,650 you 
would not have landed it had you bid $15,647.3814. 
Furthermore, the man who holds you down to a tolerance 
of a few thousandths on an overall of 15 in. must expect 
to pay for it, even when he calls for a big output of pieces ; 
and if he only wants one or a few of these pieces, he must 
expect to pay relatively a great deal more. It is well 
that this last warning should be borne in mind by the 
anonymous gentlemen who grind out munition specifica- 
tions, but there is little probability that it ever will. 


»* 
a 


Movable Seclace Plate 


Most shops are content to place their surface plates 
This method has 
its disadvantages, for if for any reason the plate has to be 


directly on one end of a work bench. 


moved, its very shape and weight make it a difficult job. 
The Reno-Kaetker Electric Co., Cincinnati, Ohio, 
mounts its surface plates as shown, so that they are easily 














MOVABLE SURFACE PLATE 


moved from place to place, taken to a job or pushed 
The frame is made 
principally of angle and strap iron, and the cast-iron 
rollers are held to the shafts with cotter pins. 


back into a corner out of the way. 
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Revolving Pilot Counterbore for Use 
on Automatics 


By F. F. Bowen 


The tool shown in the illustration is a counterbore to 
be used on automatics and hand serew machines. It is 
made to do such work as shown at A and is made with a 
revolving pilot. 

Solid pilots on this type of tool are a constant trouble, 
as they cut or freeze unless a considerable amount of 
clearance, which generally prevents accurate work, is 
allowed. 

This danger is entirely done away with in the revolving 
pilot £, and it is possible to get a pilot accurately ground 
almost to size, which will just enter and revolve with the 





THE REVOLVING PILOT COUNTERBORE AND WORK 


work around the master pilot B. The master pilot B is 
hardened and ground, and is lubricated through the oil 
hole C. 

It will be noticed that the screw D holds the pilot in 
place; it is set in so as to prevent grit from reaching 
the master pilot B. The tool has four teeth with large 
This allows fast and accurate work to be 
done at a small cost per piece. 


chip clearance. 


Chart for Quickly Determining Cutting 
Speeds and Feeds 
By J. B. Peppie* 


On page 405, Vol. 45, an article appeared by Prof. W. 





A. Knight on the subject of cutting speeds and feeds. In 
the article was given the formula V = KVE This 


T;V DF* 
formula has been developed in chart form and is here 
given. It will save considerable time in determining any 
required feeds and speeds. 

To use the chart, take for an example J's = 48 tons, 
E = 16 per cent, D = \&% in, F fs in. and 
K 50. Then join the quantities given on Z and T's 
and find the intersection with the axis A; also join the 
quantities on D and F and find the intersection with 
axis (. Join the two points found on A and C and find 
the intersection with axis B. Join this point on B with 
K and extend to V, which will show the required cutting 
For the example taken, the result is 3314 ft. 


speed. 
per min. 





*Professor of Machine Design, Rose Polytechnic Institute. 
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FIGS. 1 TO 8 UNITED STATES ARMY TESTS OF HOLT CATERPILLAR TRACTORS 


‘ Fig. 1—Loading itself on flat-car Fig. 2—How it crosses railroad bridges Fig. 3—Hauling 4.7-in. gun caisson: weight 
of load, 17,000 Ib Fig. 4—Drawing 4.7-in. gun through mud: gun weighs 8800 Ib Fig. 5—First pulled itself out of mud, 
then drew gun after it Fig. 6—Crossing railroad trestle with 4.7-in. gun and caisson; weight of load, 17,000 Ib Fig. 7 


Easy going with same 4.7-in. gun, caisson and gun crew Fig. 8—Same gun and crew leaving highway to ford a stream 
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United States Munitions. 


The Springfield Model 1913 Service Rifle 
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Movable Stud—Front Sight and One of the interesting fixtures is shown in Fig. 1 132. 
M able Base I Here the pieces are located by the studs B and C in the 

OV - 


swinging arm A. After the pieces are located against the 





stops, they are clamped by the jaws shown and the stop 
swung out of the way. Another fixture of interest is 
seen in Fig. 1442, where the movable stud A is forced into 
the holding jaws by the levers B and C and cam D. The 
movable base, seen in Fig. 1455, is rather a difficult piece. 


SYNOPSIS—These smaller parts involve the use 
of small jigs and fixtures of interesting desiqn, to 
accommodate work which must be finished all over. 





*Copyright, Hill Publishing Co., 1917. 
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OPERATIONS ON THE 


perations 


MOVABLE STUD 


Forging from bar 
Cc Annealing 
D Pickling 
GB Trimming 
Milling bottom crosswise 


both 
across top 
for operation 4 
dovetail 


3 Straddle-milling 
1 Milling 
i 


sides 


le Burring 
E Profiling 








5% Filing and cornering for operation 5 
7 Drilling and reaming pin hole 
S Slotting for front sight 
9 Milling serrations on rear face of stud 
10 Filing to finish 
11 Polishing 
12 Bluing 
Operation A FORGING FROM BAR 
Transformation—Fig 1428 Number of Operators—One 
Description of Operation—Shaping from bar Apparatus and 
Equipment Used 100-lb. Billings & Spencer drop hammer. 
Production—200 per hr 
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OPERATION 3 STRADDLE-MILLING BOTH SIDES 

Transformation—Fig. 1431. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator 
Four Work-Hoiding Devices—Special vise jaws, Fig. 1432. 
Tool-Holding Devices—Standard arbor. Cutting Tools—Mill- 
ing cutters, Fig. 1433. Number of Cuts—One Cut Data—60 
r.p.m %-in. feed. Coolant—Cutting oil, dropped from tube 
Average Life of Tool Between Grindings—5,000 pieces. Gage: 
—Width Production—60 per hr 


OPERATION 4. MILLING 


Transformation—Fig. 1434 
ney Lincoln millet Number « 


ACROSS TOP 

Machine Used—Pratt & Whit- 
f Machines per Operator—Four 
Work-Holding Devices—Special fixture, Fig. 1435. Tool-Hold- 
ing Dev Standard arbor. Cutting Tools—Milling cutters, 
Fig. 1436 Number of Cuts—One Cut Data—60 r.p.m.; %-in 
feed Coolant—Cutting oil, put on with brush Average Life 
of Tool Between Grindings—5,000 pieces. Gages—Form. Pro- 
duction—60 per hr 


OPERATION 
Number of 


ces 


$3, 


Operators 


BURRING 


One 


FOR 
Description 


OPERATION 4 

of Operation 
Apparatus and 

hr. 


Removing burrs left by cutters in operation 4. 
per 


Equipment Used—File. Production—300 
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FIG.1437,1438,1439 & 1440 OPERATION 5 is 


FIG. 1441 &1442 OPERATION 7 


OPERATION C 
of 
Equipment 


ANNEALING 


all annealing. 
all annealing 


PICKLING 
as before 


Description 
ratus and 


Operation 
Used 
OPERATION D 

Description of Operation 
Equipment Used—Same 


Same 
Same 


as 
as 


Appa- 


Same 
before 
OPERATION B 

Machine Used—Perkins 
Operators per Machine 
Square-shank punch. 
screw in shoe; 
ism—Punched 


Apparatus and 


as 


TRIMMING 
stroke press 
One. Punches and 
Dies and Die Holders 
shoe bolted to bed oy press. 
down through die 


3-in Number of 
Punch Holders 
Dies held by set- 

Stripping Mechan- 

Production—700 per hr 


OPERATION 2 MILLING BOTTOM CROSSWISE 

Transformation—Fig. 1429. Machine Used—Pratt & Whit 
ney No. 2 Lincoln miller Number of Machines per Operator 
Four. Work-Holding Devices—Special vise jaws, Fig. 1430 
Tool-Holding Devices—Standard arbor. Cutting Tools—Gane 
of milling cutters Number of Cuts—One Cut Data—é60 
r.p.m.; %-in. feed per minute. Coolant—Cutting oil, put on 
with brush. Average Life of Tool Between Grindings—5.000 
pieces. Gages—Length Production—60 per hr. 


FIG.1442 


OPERATION 5 
Transformation 


PROFILING 
1437. Machine 


DOVETAIL 


Fig. Used—Pratt & Whit- 


ney No. 1 profiler. Number of Operators per Machine—One 
Work-Holding Devices—Special vise and jaws, Fig. 1438 
Tool-Holding Devices—Taper shank. Cutting Tools—Profiling 
cutter, Fig. 1439 Number of Cuts—Two. Cut Data—1,200 
r.p.m.; hand feed. Coolant—Cutting oil, %-in. stream. Aver- 
age Life of Tool Between Grindings—500 pieces. Gages—Fig 
1440 Production—35 per hr 


OPERATION 5% FILING AND 
Number of Operators—One. Description 
Filing edges and corners Apparatus and 
File. Production—200 per hr 
OPERATION 7. DRILLING AND REAMING PIN HOLE 
Transformation—Fig. 1441 Machine Used—Pratt & Whit- 
ney three-spindle 16-in. vertical drilling machine. Number of 
Operators per Machine—One Work-Holding Devices—Drill 
jig, Fig. 1442 Tool-Holding Devices—Drill chuck Cutting 
Tools—Drills and half-round reamer. Number of Cuts—Three 
Cut Data—750 r.p.m.; hand feed. Coolant—Cutting oil, “ in. 
stream Gages 
Plug 


CORNERING 
of 
Equipment 


Operation 
Used 


Average Life of Tool Between Grindings—200 
60 per hr 


Production 
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OPERATION 8 ERATION 9 
= . eapiliiaiebaaiand i 
OPERATION & SLOTTING FOR FRONT SIGHT Four! Work-Holding Devices—Special vise jaws, Fig. 1447 
Transformation—Fig. 1443. Machine Used—Whitney hand dase emg "taen neers arbor Cutting Tools—Mill 
miller. Number of Operators per Machine—One. Work-Hold- ing cutters, Fig. 1448. Number of Cuts—One. Cut Data—60 
ing Devices—Special vise jaws, Fig. 1444 Tool-Holding oes a rite —s , pt Cutting oil, put on with brush 
Devices—Standard arbor Cutting Tools—Slotting cutters, . b+ “he heel son oe n Grindings—5,000 pieces. Gages 
Fig. 1445. Number of Cuts—One. Cut Data—450 r.p.m.; hana — roduction—60 per ht 
feed. Coolant—Cutting oil, \,-in. stream Average Life of OPERATION 10 FILING TO FINISH 
Pool Between Grindings— 5,000 pieces. Gages—Width of slot Number of Operators—On¢ Description of Operation—Fik 
Production—75 per hr. off burrs from milling cutters \pparatus and Equipment 
Used—Filk Production—200 per ht 
OPERATION 9. MILLING SERRATIONS ON REAR FACE OPERATION 11, POLISHING 
’ a OF STUD : ei Number of Operators—One Description of Operation 
Transformation -Fig. 1446. Machine Used—Pratt & Whit- Polish all over Apparatus and Equipment Used—Polishing 
ney No. 2 Lincoln miller. Number of Machines per Operator— jack and wheel Production—50 per hr. 
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OPERATION 12, BLUING Th ’ i ] 
r=) 
Description of Operation Same as previous bluing opera- \ Movab e Base 

‘ions. Apparatus and Equipment Used—Same as before. - "a Bon ee ee on 
OPERATIONS ON THE FRONT SIGHT OPERATIONS ON THE MOVABLE BASE 
perations Operation 

1 Blanking from sheet cast steel A Forging from bar 
3 Punching pin hole B Annealing 

4 Pressing top and bottom to shape B-1 Pickling 

» Jig-filing top edges to finish height and shape C Trimming 


6 Jig-filing to finish thickness D Cold dropping 
7 Spring tempering 1 Grinding bottom 
OPERATION 1. BLANKING FROM SHEET CAST STEEL 2 Milling right edge and rear end 
iticcantendl wer 8 oe p Macl ee@—Perkine punci Milling left edge _ 
rransformation—Fig. 1450. Machine sed. erkins punch AA Removing burrs left by operation 2 
press with roll feed. Number of Machines per Operator—Two BB Removing burrs left by operation 3 
Punches and Punch Holders- Square shank pun h Die s and vrilling joint and small hole for pivot 
Die Holders—Die held in shoe by setscrew. Stripping Mech — > Reaming joint and drilling pivot hole, roughing 
ism—Steel stripper screwed to face of die Lubricant—Stock se "hi , sei . hate 
in coils is oiled with cutting oil. Production—1,250 per hr CC17% Chambering eS eT aw 
: 6 Milling upper surface crosswise to finish 
OPERATION 3. PUNCHING PIN HOLE DD Removing burrs left by operation 6 
Transformation—Fig. 1451 Machine Used—Perkins No. 19 7 Hand milling stud, roughing 
press, 1%-in. stroke Number of Machines per Operator—One 9 Hand milling spring opening 
Punches and Punch Holders—Square-shank pu ich Dies and 10 Shaving spring opening : 
Die Holders—Die held in shoe by setscrew. Stripping Mechan- FF Removing burrs left by operation 10 
ism—Steel stripper screwed to face of die. Gages—Pin. Pro- 10% Straightening 
GG Removing burrs from joint hole, reaming 


duction—600 per hr. 
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OPERATION 4 PRESSING TOP AND BOTTOM TO SHAPE 12 Hand milling spring seat, roughing; drilling spring 
Transformation—Fig. 1452. Machine Used—Punch press, ° seat, roughing; profiling spring seat, upper cut 
1%-in. stroke Number of Operators per Machine—One 13 Profiling spring seat, under cut 
Punches and Punch Holders Square-shank punch and holder. 15 Profiling joint and rear end, top and bottom 
Dies and Die Holders—Shoe bolted to bed of press; piece to b« roughing : . 
pressed is laid in die, which shapes the top of the sight 14 Hand milling rear of joint 
Stripping Mechanism—None. Gages—Form. Production—3250 HH Removing burrs left by operation 14 
per hr. 16 Stamping graduations 
ie ib on _ . 7 17 Reaming joint and pivot hole to finish 
OPERATION 5. JIG-F ILING TOP EDGES TO FINISH 23 Hand mn a rear tat 'to finish 
; HEIGHT AND SHAPE 24 Hand milling front end to finish 
Number of Operators—One. Description of Operation— 20 Milling stud to finish 
Filing upper edges to match gage. Apparatus and Equipment 22 Threading front end for windage screw 
Used—File. Gages—Fig. 1454. Production—s0 per hr. JJ Removing burrs left by operation 24 
em oon x " ae e 16% Filing bottom and burring spring seat 
; OPERATION 6. JIG-FILING TO THICKNESS 15! Filing rear of joint for graduations 
.,,.Number of Operators—One Description of Operation— 25 Polishing sides 
Filing to correct thickness. Apparatus and Equipment Used 26 Filing top between ears to gage and general corn 
—Filing and jig for holding the work. Gages—Thickness. ering 
Production—175 per hr. 27 Spinning in machine 
OPERATION 7. SPRING TEMPERING lee 
; Description of Operation—Heating and quenching in usual 30 Polishing graduation 
manner to secure the desired amount of temper. Apparatus 31 Assembling with spring 
and Equipment Used—Muffle furnaces, oil burning; quenching 32 Straightening 
tanks. 33 Assembling with slide 
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OPERATION A. FORGING FROM BAR and Equipment Used—File. Production—Grouped with oper 
Transformation—Fig. 1456 Number of Operators—One. ations 2 and 3. 
Description of Operation—Shaping from bar Apparatus and a " , @ _ —_ Nok 
Equipment Used—Billings & Spencer 600-lb. drop hammer. OPERATION 3. MILLING LEFT EDGE 
Production—125 pieces per hr Transformation Fig 1460. Machine Used—Pratt @& 
OPERATION B. ANNEALING Whitney No. 2 Lincoln_ miller Number of Machines. per 
. . Operator—Five Work-Holding Devices—Same as Fig. 1459, 
, Number of Operator ee Description of _Operation— except reversed. Tool-Holding Devices—Standard arbor. Cut- 
Placed in iron pots pa ked with powdered charcoal, heated ting Tools—Slab milling cutter. Number of Cuts—One. Cut 
to 850 deg. C. (1,562 deg. F.), left over night to cool Appa- Data—60 r.p.m.; %-in. feed. Coolant—Cutting oil, put on with 
ratus and Equipment Used—Brown & Sharpe annealing fur- brush. Average Life of Tool Between Grindings—5,000 pieces. 
nace, oil burner, powdered charcoal Gages—Width Production—40 pieces per hr. per machine. 
OPERATION B-1. PICKLING 
Number of Operators—One Description of Operation— OPERATIONS CC AND 174. CHAMBERING PIVOT HOLE 
Placed in wire baskets and then in the pickling solution, FOR PIVOT 
which consists of 1 part sulphuric acid to 9 parts water; 7 _ 7 ~~ . Te . ie 330 om 
left in this from 10 to 12 min Apparatus and Equipment : rransformation—Fig. 1461 Machine Used—Sigourney Too) 
Used—Wire baskets, wooden pickling tanks and hand hoist Co Number of Operators per Machine—One W ork-Holding 
, 1a ag a epiy Scale. aa ' “nl : ana Devices—Drill jig, Fig. 1462: work is forced to place by the 
OPERATION ¢ PRIMMING cam A and held down by the floating lever B, while the arm C 
Machine Used—Perkins No. 19 press. Number of Operators s locked by the swing link Tool-Holding Devices—Drill 
per Machine—One. Punches and Punch Holders—Square shank. chuck. Cutting Tools—Twist drills. Number of Cuts—Two 
Dies and Die Holders—Setscrew Stripping Mechanism Cut Data—750 r.p.m.; hand feed. Coolant—Cutting oil, ,;,-in. 
Pushed through die. Average Life of Punches—15,000 pieces stream. Average Life of Tool Between Grindings—200 pieces 
Production—450 pieces per hr Gages—See Fig. 1464. Production—60 pieces per hr. 
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FIG. 1487 
OPERATION D. COLD DROPPING OPERATION 5. REAMING JOINT AND DRILLING PIVOT 
Number of Operators—One Description of Operation— HOLE, ROUGHING 
Straightening after trimming Apparatus and Equipment Transformation — Fig. 1463. Machine UWsed—Pratt & 
Used—Billings & Spencer 400-Ib. drop hammer. Production Whitney No. 2 four-spindle upright drill. Number of Oper- 
—600 pieces per hr ators per Machine—One. Work-Holding Devices—Drill jig, 
OPERATION 1. GRINDING BOTTOM same as Fig. 1462. Tool-Holding Devices—Drill chuck. Cut- 
Transformation—Fig. 1457 Machine Used—Pratt & Whit- ting Tools—Reamer; also, square-pointed drill for pivot hole. 
ney vertical grinder Number of Operators per Machine Number of Cuts—Two. Cut Data—Reamer, 650 r.p.m.; bottom- 
One. Work-Holding Devices—Held on a 30-in. magnetic ing drill, 450 r.p.m. Coolant—Cutting oil, %-in. stream. Aver- 
chuck, between strips of steel. Tool-Holding Devices—Vert- age Life of Tool Between Grindings—300 pieces. Gages—Fig. 
ical spindle Cutting Tools—1l4-in. wheel Cut Data—1,500 1464; A, location and diameter of holes; B, depth. Production 
r.p.m.; 15-in. feed. Coolant—Water. Gages—None Produc- —60 pieces per hr. 


tion—250 pieces per hr. 


OPERATION 2. MILLING RIGHT EDGE AND REAR END OPERATIONS CC AND 174. CHAMBERING PIVOT HOLE 


Transformation—Fig. 1458. Machine Used—Pratt & Whit- Transformation—Fig. 1465. Number of Operators—One. 
ney No. 2 Lincoln miller. Number of Machines per Operator Description of Operation—Rounding corner and burring pivot 
Five. Work-Holding Devices—Clamped by special vise jaws, hole Apparatus and Equipment Used—Bench lathe and 


Fig. 1459. Tool-Holding Devices—Standard arbor Cutting chamfering tool, Fig. 1466. Production—500 pieces per hr. 


Tools Milling cutter Number of Cuts—One Cut Data—60 . a rf 1 «OTT . TIRPRPACHE C SOTRT TOR 

« . . - . 7 —— OPER. ON 6. I sLING *PER S d S Oss SE 
r.p.m.; %-in. feed. Coolant—Cutting oil, put on with brush enemies ae - . = _ a Sn olen 
Average Life of Tool Between Grindings—5,000 pieces. Gages rO FINISH 


—None Production—40 pieces per hr. per machine Transformation—Fig. 1467. Machine Used—Pratt & Whit- 
OPERATIONS AA AND BB. REMOVING BURRS LEFT ney No. 2 Lincoln miller Number of Machines per Oper- 
BY OPERATIONS 2 N , ator—Five Work-Holding Devices—Held on pin, clamped 

7 ? ate NS 2 AND 3 with vise, Fig. 1468. Tool-Holding Devices—Standard arbor. 
Number of Operators—One Description of Operation Cutting Tools—Milling cutters, Fig. 1469 Number of Cuts— 


? 


Removing burrs thrown up by operations 2 and 3. Apparatus One Cut Data—60 r.p.m.; %-in. feed. Coolant—Cutting oil, 
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put on with brush. Average Life of Tool Between Grindings— 
5,000 pieces Gages—Form, outline gaged from pin hole in 
ear; location of all holes. Production—40 pieces per hr 
OPERATION DD. REMOVING BURRS LEFT BY 
OPERATION 6 
Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 6. Apparatus and 
Equipment Used—File. Production—500 pieces per hr. 
OPERATION 7. HAND MILLING STUD, ROUGHING 
Transformation—Fig. 1470. Machine Used—Pratt & Whit- 


ney No. 2 hand miller. Number of Operators per Machine— 
One. Work-Holding Devices—Pushed to stop, clamped with 
vise jaws, Fig. 1471. Tool-Holding Devices—Standard arbor. 
Cutting Tools—Milling cutters. Number of Cuts—One. Cut 
Data—450 r.p.m.; hand feed. Coolant—Cutting oil, put on 
with brush. Average Life of Tool Between Grindings—5,000 


115 pieces per hr. 
OPENING 
Garvin No. 3 
One. Work- 
Fig. 1474 


Fig. 1472, form. Production 
OPERATION 9. HAND MILLING SPRING 
Transformation—Fig. 1473. Machine Used 

hand miller. Number of Operators per Machine 

Holding Devices—Held vertically by vise jaws, 

Tool-Holding Devices—Standard arbor. Cutting Tools—Two 

%x%%-in. milling cutters. Number of Cuts—One. Cut Data— 

350 r.p.m.; hand feed. Coolant—Compound, \%-in. stream 

Average Life of Tool Between Grindings—5,000 pieces. Gage 

—Thickness of side wall. Production—120 pieces per hr. 

OPERATION 10. SHAVING SPRING OPENING 
Transformation—Fig. 1475. Machine Used—Snow-Brooks 





pieces. Gages 


No. 2. Number of Operators per Machine—One W ork-Hold- 
ing Devices—Held on fixture by finger clamps at each end, 
Fig. 1476: removed by knock-out levers A and B., Tool- 


Holding Devices—Held in clapper box of press. Cutting Tools 
—Shaving tool. Cut Data—80 strokes per minute. Coolant— 
Cutting oil, put on with brush. Average Life of Tool Between 
Grindings—500 pieces. Gages—Fig. 1477, size of opening. 
thickness of wall and distance from pivot hole to spring 
slot. Production—80 pieces per hr. 
OPERATION FF. REMOVING BURRS 
OPERATION 10 

Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 10 Apparatus and 
Equipment Used—File. , Production—400 pieces per hr. 

OPERATION 10%. STRAIGHTENING 

Number of Operators—One. Description of Operation— 
Straightening. Apparatus and Equipment Used—Lead block, 
straight-edge and hammer. Production—175 pieces per hr. 
OPERATION GG. REMOVING BURRS FROM JOINT HOLE, 

REAMING 





LEFT BY 


Number of Operators—One. Description of Operation—Re- 
moving burrs thrown around hole. Apparatus and Equip- 
ment Used—Hand reamer. Production—500 pieces per hr 


SEAT, ROUGH- 
PROFILING 


OPERATION 12. HAND MILLING SPRING 
ING; DRILLING SPRING SEAT, ROUGHING 
SPRING SEAT, UPPER CUT 
Transformation—Fig. 1478. Machine Used—Pratt & Whit- 
ney No. 1 profiler. Number of Operators per Machine—One. 
Work-Holding Devices—Centered on side pin, clamped by vise 
Tool-Holding Devices—Taper shank. Cutting 


jaws, Fig. 1479. 

Tools—Milling cutter, Fig. 1480. Number of Cuts—Two Cut 
Data—1,200 r.p.m.; hand _ feed. Coolant—Compound, %-in. 
stream. Average Life of Tool Between Grindings—300 pieces. 
Gages—Fig. 1481; thickness of spring seat; length and width 


of spring seat; side location of spring seat with side of spring 


opening. Production—50 pieces per hr 


OPERATION 13. PROFILING SPRING SEAT, UNDER CUT 
Transformation—Fig. 1482. Machine Used—Pratt & Whit- 
ney No. 1 profiler. Number of Operators per Machine—One 


Work-Holding Devices—Centered on side pin clamped by vis« 
jaws, Fig. 1483. Tool-Holding Devices—Taper shank. Cutting 
Tools—Under-cut milling cutter, Fig. 1484 Number of Cuts 
One. Cut Data—1,200 r.p.m.; hand feed. Coolant—Cutting oil, 
1/is-in. stream. Average Life of Tool Between Grindings—200 
pieces. Gages—Fig. 1485; thickness of spring seat; thickness 
and width of undercut; side location of undercut. Production 
60 pieces per hr. 
OPERATION 15. PROFILING JOINT AND 
AND BOTTOM ROUGHING 


Transformation- 1486. Machine Used—Pratt 


REAR END, TOP 


Fig. & Whit- 


ney No. 2 profiler. Number of Operators per Machine—One 
Work-Holding Devices—Held by vise jaws, Fig. 1487. Tool- 
Holding Devices—Taper shank. Cutting Tools—Milling cutter. 
Number of Cuts—Two. Cut Data—1,200 r.p.m.; hand feed. 
Coolant—Cutting oil, 4-in. stream. Average Life of Tool 
jetween Grindings—500 pieces. Gages—Fig. 1488; two 


thicknesses of end; front end from pivot; rear end from pivot; 
groove for hobbing; finishing for same. Production—80 pieces 
per hr. 
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Drill Plate and Its Uses 


By Hvuao F. Pusrep 


Every mechanic knows the difficulty of drilling and 
reaming a perfectly round hole in thin sheet steel, more 
especially if the hole to be drilled is many times larger 
in diameter than the thickness of the stock. 

As an example, let us assume that a hole 2 in. in diam- 
eter is to be drilled in stock »y5 in. thick. If the drill is 
properly grourid and relieved on both flutes to a sharp 
point in the center, it will cut well until the point be- 
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gins to break through the stock; then the trouble begins. 
After the drill has gone through the stock and has been 
withdrawn, the hole it has produced will be anything but 
round. the fact that 
just as soon as the point of the drill breaks through the 
stock, there is no support left for the cutting edges, and 
the drill chatters. This chatter can be eliminated to a 
certain extent by grinding a slight clearance on the cut- 


The reason for this, no doubt, is 


ting angles, thereby causing the drill to act as a sort of 
burnisher in conjunction with its cutting action. 

Then there is another difficulty that causes a lot of an- 
noyance in connection with drilling holes in thin stock, 
and that is to drill a hole accurately within a scribed 
circle. In plants where adding machines, typewriters, 
cash registers, etc., are manufactured, work of this kind 
is a daily occurrence in experimental and model depart 
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Figs 
FIGS. 1 TO 3 DRILL PLATE AND ITS APPLICATION 
ments and also in tool and die making. A die maker 


has to make his own model, from which to 


In nine cases out of ten a model has one 


very often 
lay out the die. 
or more holes that have to be accurately spaced in relation 
to each other and to the outline. 
A handy little tool and a great 
this nature is the drill plate, Fig. 
tensively in experimental and die-making departments 


time saver 1n work of 

1, which is used ex- 
of several plants specializing on small, accurate, sheet- 
steel parts. I have never seen a drill plate used to any 
extent outside of these plants, but knowledge of its pos- 
sibilities makes me believe that a few facts concerning its 
application will no doubt be of interest to readers of the 
American Machinist. 

The drill plate is made of tool steel, hardened and 
The heles are lapped after hardening to plug 
Fig. 2 
machine part, made of , 
a circular slot, the correct locations of which are very im- 
portant. This is an example of work for which the drill 
plate has few equals, 

The method of procedure is as follows: The +-in 


ground. 
is shown a model of an adding 
1 


fvage SiZes, In 


g-in. stock. It has two holes and 


stock is blued, and the various center lines are laid out 
From the intersections of the lines 
D and alse the circular slot F# are 


with the height gage. 
the circles A, B. v 
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scribed with a pair of dividers. The outline is now laid 
out, using hoth the dividers and the seriber. A kink 
worth remembering in setting dividers for seribing ac 
curate circles is to scribe a line on any sheet stock that 


mav be handy and then test the setting of the dividers by 
scribing a full 
scale on the line; through a magnifying glass any error in 


circle on this straight line. Lay a good 


dividers is easily detected, and cor 
As any 


the setting of th 
rections Ol adjustment can be made accordingly. 
is multiplied twice in its 


error in the radius of a circle 


diameter, an error must be negligible if it cannot be seen 
through a good magnifying glass. 

Having laid out all the circles for holes to be reamed, 
the next step is to set the drill plate on the stoek so that 
a hole in the drill plate coincides with a circle in the lay- 
out, both of the The 
stock and the drill plate are held together with clamps, 
where the #-in. hole in the drill plate 


~ 


course being ol same diameter. 


as shown in Fig. 3, 
is in position over the 3-in. circle B, Fig. 2, 


All that is necessary now is to spot with 


in the layout 


of the model. 


a %-in. drill, then drill right through the stock with a 
lrill 0.010 or '/,, in. less in diameter than the finished 
hole, and finally finish the hole with a ?-in. machine 


reamer. The drill plate is then removed and set over the 
next circle, and the same method of procedure is followed 
till all the holes are reamed. The radii F, Fig. 2, of the 
outline can of course be finished by the same method. 
In action the holes in the drill plate serve as bushings 


to guide the drills and reamer, and a first-class job is the 


result. All chattering is entirely eliminated: and when 
sufficient care is taken in scribing the circle and setting 
the drill plate, very accurate work can be produced. Nor 
does the usefulness of the drill plate end where thin 


I have used it for drilling and ream- 
leaf 


stock is concerned. 
ing holes in small perforating and progressive dies, 
jigs, plate jigs, ete. 

that the small 


- > 
1 and = in., 


In conclusion it might be well to say 
holes in the drill plate, Fig. 1, 
should be counterbored from the top a little way with a 
larger drill the 


may be easily seen through the hole in the drill‘plate. A 


such as 4s, 


in order that small circle on the work 


magnifying glass should be used in rapping the drill 
plate in position. When it appears through the magnify 
ing glass that the circumference line of the scribed circle 
has been cut in half at all points, then the drill plate is 
in correct position for drilling. The drill plate shown 
in Fig. 1 will take care of any ordinary class of work, but 
drill plates with special holes can easily be made to suit 


different classes of special work. 


Demagnetizing High-Speed Steel 


By A. D. HALuetrr 


I have had trouble in demagnetizing high-speed steel 
tools that have been surface-ground on a magnetic chuck. 
The grinding is followed by a turning operation where 
t 


1e tools are held collectively ina gray-iron fixture, and 
is the turning progresses the chips cling more and more 
to the work. I have tried to demagnetize with a demag- 
netizer that works all right on machine and nickel steels, 
but it does not help very much when used on the high 
speed steel. 


Perhaps some other reader has had the same difficulty 


and found a way to overcome it. 
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Burning the Candle at Both Ends 
By A. TowLer 


On 


spicuous by its absence. 


»in a while I get into a shop where system is con 
A short time ago I came across 
such a shop. The designs were all made by the owner 

some on tracing cloth, others on brown paper and others 
A piece of chalk served for 
the drafting instruments. When the 
through to the workmen in the shop, the only work they 
had to do was to chase up the casting or a chunk of steel 
I say advisedly chunk, not piece, 


on parts of the shop walls. 


“designs” came 


and make the part. 
as the policy was to have the bar stock large enough to 
meet any case rather than have a variety of bar-diam- 
eter sizes. 

It is true that work was put through, but it is easy to 
imagine what would happen if the boss of this shop 
should happen to stay over Monday on a ‘fishing trip. 
There would be a grand full stop of everything, as he car- 
ries all the system and ordering department under his 
Stetson. 
troubled with any office boy wanting to go to the ball 
game and using the old grandmother’s-funeral story. 
Neither does he have any stenographer performing an 
elopement act and leaving him all at sea. But with these 
advantages he is a long way from being mentioned in any 
of the ideal 


Of course, he has one advantage—he is never 


various technical papers as an beehive of 
industry. 

A friend of mine told me a little story illustrating the 
other extreme. This man has a shop employing about 
80 men. With these men and a system built up during 
a business period of 20 years, he is fairly prosperous. A 
short time ago one of those systematizing professors called 
at the shop and said that by installing a certain system 
of which he was fathereor some other relative a wonderful 
organization would result, which would be far superior 
to the existing one. 

This 


go into the shop and see what he thought about the shop 


friend of mine gave the professer permission to 


system as it was then in use. The professor took a rapid 
whirlwind walk through the shop and in 20 minutes was 
He saw the 20 years’ development in 20 


bac k 


in the office. 

minutes, 
“Well,” said the professor, “you need my system, and 

I can install it for about $5000.” 
“Of what will the system consist ?” 
“Oh,” the professor said, and then he commenced to 


was asked. 


show cards of various sizes and almost as many colors as 
the spectrum possesses, These cards, with the addition 
of a number of clerks and chasers were all that was nec 
essary. 

“What increase in production do you guarantee by the 
use of your system ?” was then asked of the professor. 

“Oh, no increase. We only guarantee you a system,” 
was the answer. 

Well, to the 
adopted at this shop. 


make story 
Now I do not wish to say that I am 


I am in favor of it, but any system 


short, the system was not 


opposed to system. 
that is of the unbending, casehardened, cast-iron order is 
unusable in a shop. 

The first case 1 mentioned needs system; but it will 
be of a different order from the second, and each will 
have to be flexible so that it can adjust itself to changing 
conditions. Get but if your system is inter- 
fering with production, kick the system out. 


system ; 
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Standard Die Shoes and Punch 
Holders 


pressroom 


Observations in the in establish- 


ments using punch presses will disclose that the bolsters 


average 


usually appear as though shrapnel had exploded in close 
proximity to the press. Screw holes are spread all over 
indiscriminately, to fit the various dies. To overcome this 
and other disadvantages, a system has been developed 
wherein only eight holes are drilled and tapped into the 
bolster plate. 

The tapping is done through the bolster, so that no 
dirt or punchings can lodge at the bottom, but must fall 
through, thus keeping the holes clear at all times. The 



































AND DRILL JIG 


DIE SHOE, PUNCH HOLDER 


die shoe is made of cast iron and has ears at both ends 
with open elongated slots that have ample clearance, 
so the bolts enter readily. This also permits adjustment 
of the die after the shoe containing the die has been placed 
upon the bolster plate. The holes are so positioned that 
the shoe may be placed either from front to back or from 
right to left on the press. 

Only two sizes of shoes are in use where this system 
has been developed. These accommodate 4- and 6-in. 
width die steel that has heen planed in 10-ft. lengths with 
a 10-deg. bevel on each edge and from which pieces are 
sawed off to the lengths required. These die-steel pieces are 
held in the die shoe by dog-point tool-steel setscrews that 
pass through the sides of the die shoe at the same angle 
as the side edges of the die—10 deg. The 4-in. shoe is 
fastened to the bolster by two 3-in. special-head screws to 
holes that are tapped 10 in. apart on the bolster, and the 
6-in. shoe into holes 12 in. apart. 

The punches are mounted on }$ in. thick by 


in. wide 
in. and 


5 
o 


cold-rolled steel plates made in two lengths— 


Letters from Practical Men 
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9 in. These cold-rolled steel punch plates are fastened 


to cast-iron punch holders of the same length by four 
special taper-headed casehardened screws, as shown in the 
drawing. 
any shifting of the punch plate. 

By mounting punches in the cold-rolled steel prior to 


Two dowel pins assist these screws to prevent 


fastening to the cast-iron punch holder it is evident that 
not only is it possible to do more accurate work, but. also 
the shank of the holder cannot interfere in the positioning 
With this system 
only two punch holders are required for each press in- 
The die shoes and 
A drill 


jig must be provided, as in the drawing, and it will be 


process, as in the old-style methods. 


stead of one for each die in use. 


punch plates are interchangeable on all presses. 


observed that there are removable pins and an eccentric 
clamp with which both sizes of punch plates and punch 
holder are drilled. The hardened steel dowel pins shown 
are a driving fit into the punch holders and remain in 
them at all times. 

It has been learned that this method saves over 20 per 
cent. of the cost of making the punches and dies, and 
after that the saving in the pressroom is beyond estimate. 

Two Rivers, Wis. WituiaAm L. WEBrEr. 


Circular Relieving on the Lathe 
The 


milling cutter and the special mandrel for producing the 


illustration shows an eccentric-relieved formed 
relief. 
After the cutter is turned up and the gashes milled, it 


is placed on the mandrel between centers of the lathe. 
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BACKING OFF MANDREL FOR CUTTERS 
The two 14-in. pins are for locating the cutter and fit in 
the gashes, insuring the proper location for relieving each 
tooth. The cutter is then backed off tooth by tooth, by 


pulling the belt and taking light cuts, making it a hand 
work proposition throughout. 

The time taken to relieve this eutter was about 8 hr. 
Where the amount of this class of work is small and there 
is no other means of relieving, the outfit is valuable. 


Brooklyn, N. s € 


Enpwarp J. Rantscn, 
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A Jig Change That Resulted in 
a Saving in Scrap 
Some years ago, while doing jig-repair work, I came 
across one particular jig that kept coming back, and al- 


ways with the same complaint—it drilled off center. 
It was a V-block jig used for drilling a crosspin hole 


in the shank of a forging. This jig would drill cold- 
a ~S> 





THE ORIGINAL AND THE REBUILT JIG 
rolled round stock central, and it would drill some forg- 
ings central, but not all. Then, too, some forgings that 
calipered central would not take the crosspin after as- 
Changing the angle of the V in which the 
Finally, I came to the con 


sembling. 
work rested did no good. 
clusion that the error existed because the work was not 
round, which left a high side as shown exaggerated at A. 
The jig was rebuilt like B, the V being replaced hy a 
the same size as the one into which the forging was 
This divided the error and made 


hol 
to fit when assembled. 
It also sorted out forgings too large or 


H. W. 


no more scrap. 
lopsided to assemble. JOUNSON. 


Poughkeepsie, N. Y. 
fd 


Reducing a Part To Make It Stronger 


seen several making a 


the 


I have lately examples of 


piece of machinery stronger by reducing cTOss- 
section of certain of its parts. 

One was a jackshaft in a mill drive. It was origin- 
ally made as shown in Fig. 1. Being subject to heavy 
intermittent stresses and a considerable starting torque, 
it gave great trouble by continually breaking, usually 
at about the point marked on the sketch. Finally, the 


design shown in Fig. 2 was tried, the shaft being made 
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of slightly higher carbon steel. Care was taken to pro 
duce a smooth, even radius, and a shallow keyway was 
eut. It resulted in no more broken shafts, some of the 
new ones being taken out and the journals trued up three 


or four times before they finally had to be thrown away. 
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FIG.5 
EXAMPLES OF WORK MADE LIGHTER TO 
PREVENT BREAKAGE 


FIGS 


1TO 5 
Another case was a large cast-steel gear in the same 
mill. It 14 diametral pitch 


and ran 120 r.p.m. 
across the rim, a cross-section of which is shown in Fig. 


was 46 in. in diameter, 


The break in this case used to occur 
3. Evidently someone had already been experimenting by 
making the rim thicker; so the other way was tried, and 
Fig. 4 was cast. This 
stopped the breaking, but the drive was more noisy than 


a gear with a rim as shown in 


Finally, a gear with a separate rim bolted on 
This 


type was found to be better than either of the others 


before, 

a web center was evolved, as shown in Fig. 5. 

and was installed in all the drives of that kind. 
Buffalo, N. Y. KE. W. WriGLey. 


—- 
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Danger in Two-Wheel Universal 
Grinders 
According to my experience the two-wheel universal 
grinder is about the most dangerous piece of machinery 
in the | was operating one 
that was guarded with angle-iron guards, according to 


toolroom. ago 


> 


Some years 
law. In grinding a reamer with a long shank and watch- 
ing the wheel that was doing the work, it was necessar\ 
to hold the shank with the right hand. While index- 
ing the reamer to the next blade I fed the front knuckle 
of my right hand into the other wheel, cutting a bad 
gash and leaving the tendon and a poivon of the joint 
in plain view. A year or so elapsed and then, while 
watching the wheel that was doing the work, I fed my 
wrist into the same wheel. 

Of course, orders were to keep on only the wheel that 
This plan worked well for a while, but 
proved to be too bothersome. After that, I cut a notch 
in the top part of the angle-iron guard, which enabled 
me to turn the guard around and leave the opening on 
the rear side. In this way the danger was entirely 
eliminated. J. A. Raveut, 

Janesville, Wis. 


was being used. 

















March 15, 1917 AMERICAN 





MACHINIST 





173 





UU 


f 





nunmuniie 





: Discussion of Previous Question 


Hydraulic Drawing of Sheet Metal 


Referring to the article by Mr. Smith on page 27, it 


seems that some of his claims may have a tendency to 


mislead rather than assist the novice die maker. For ex- 
ample, a press with ten tons’ ram pressure would seem 
rather light for the 22x58-in. tray. The flat 
this will have a surface of nearly 1100 sq.in. 

surface limits the about 18 Ib. per 
<q.in., and with such a limit one would hardly feel safe 


This large 
water pressure to 
in connecting to a pipe carrving the usual hydraulic pres- 
sures. But in the ball at (7, page 29 
the area of the mouth will be much less and the pressure 


forming shown 


, 


proportionately greater. In this case we might be able to 
connect to the hydraulic pipe system. 

Of course, we can use bolts to clamp the dies together 
when the press is not strong enough. But a ten-ton press 
is almost no press at all when compared with the L0Q- and 
5000-ton presses that are being used. 

While this hydraulic process has not had wide publicity, 
it has been known to a few for several years and was 
brought to the writer’s attention some two decades avo, 
One can recognize a certain relation between this and the 


art of blowing glass in dies. In making articles such as 





PIECE WITH FLUID UNDER PRESSURE ON THE OUTSIDE 


drawn-steel water pitchers and stew-kettles, a block of 
rubber has sometimes been used inside to form the bulged 
portion. 

A designer can sometimes make good use of fluid pres- 
sure on the outside of an article, as in the case of a 
tapering pail or an article similar in shape to an ordi- 
nary drinking glass. In some cases it will be sufficient to 
close the bottom of the lower die and confine what air is 
under the plate (as shown in the illustration), while in 
many other cases compressed air may be admitted through 
pipes after the work is clamped. The purpose in this is to 
keep the work against the tapering punch and prevent 
Joun D. Riees. 


wedging into a tapering die. 
Lebanon, Ind. 





blank for 


Cutting Keyways in the Lathe 


Reading some articles on cutting keyways, I recall how 
some Vears ago I used the lathe for this purpose with ver) 
good results. 

There were two driving shafts lo each electric SETYVICC 
Klectrie Co. These 


were 1§ in. in diameter and tapered on each end, with a 


the Philadelphia shatts 


wagon ol 





CUTTING A KEYWAY IN THE 


LATHE 


gX14-in. kevway cut to secure a gear on one end and a 
the other. The 
KeVWays were cut. 


A V-block 
shaft 


sprocket on illustration shows how. thi 


A was clamped in the toolpost slot and the 


fastened in it as shown. The compound rest Was 
-wiveled to the angle of the taper on the shaft. 
A + drill the end to eut 


flat drill: clearance was also ground on the sides. 


Wials like a 


This 


-in. ground on 

was chucked in the spindle. 
After the shaft was fed to the proper depth on the drill, 

the r 


get the necessary length. 


arriage was locked and the crossfeed made use of to 


A comparison of this method with the one previously 


emploved showed that the new pian saved much time 

1}\ the old) method two in. holes were drilled at each 

end of the keyway and the extra metal removed by shap 

ner (inorae FP. KULNE. 
Kast Rutherford, N. J 


Drafting Room Versus Shop 


On pave 117, C. M. Horton 
draftsmen. 


the 
reminds 


describes some of 
His article 
Certain 
machine consisted essentially of a heavy copper cylinder 
12 in. 


upon a set of rollers. 


“mistakes” made ly 


me of a similar occurrence, plans for a 


in diameter revolving in a strong magnetic field 
All parts except the electromagnets 
were required to be of copper or bronze, thus calling for 
an expensive construction. 

In the preliminary lavout it was decided to make the 
copper tube 30 in. long, but difficulties arose in the as- 
sembly on account of the fixed dimensions of the foun 
dation. It was found, however, that by 
length of the cylinder by 4 in., or making it 304 in 
all the rollers, their bracket bearings, the driving 


increasing th 


long, 
mechanism and other parts would fit together nicely and 
little trouble would be involved in the change. 

The working drawings were made, and a complete sof 


of blueprints was turned over to a small concern in the 
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vil inity, with orders to build a machine exactly accord- 
ing to the plans. When these people attempted to assem- 
ble the finished parts, they were rather surprised to dis- 
cover that things would not go together. Well, somebody 


Who? Why, the man who 


Plans were unnecessary any- 


must have made a mistake. 
drew the plans, of course, 
way, so they would go ahead and fix things up. For 
some reason, though, things would not fix up; it would 
be necessary to send for the fool draftsman and make him 
swallow his mistakes. 

The guilty one was summoned and confronted with the 
evidence and the solemn accusation of the builder: “You 
made a mistake!” It was indeed a strange sight that met 
only the copper cylinder remained to identify 


his eyes 
“Emergency” 


the original conception of the machine. 
castings had been made; bearings, shafts and rollers had 
been sawed, chipped and filed away in a vain attempt to 
make the cylinder revolve and the rollers roll. 

It did look dark for the nonplused designer, who racked 
his brains to find a way to clear himself. The blueprints 
were checked up and found correct; but as he transferred 
his attention to the deformed machine before him, the 
builder naively remarked that they “had made the copper 
cylinder 30 in. long; $ in. would make no difference any- 
In going over the plans they had noticed that the 


unnecessary (7?) }$ in. on the 


how.” 
designer had shown an j 
cylinder, and they had ordered one 30 in, long to make 
things come out even! 

But troubles never come singly, for upon installing the 
reconstructed machine and turning on the 110-volt mag- 
netizing current the magnets would not magnetize. ‘The 
same unlucky designer had superintended the installation 
of the apparatus and therefore “he must have ordered the 
connections made wrong.” So once more an examination 
was made, and it was discovered that the electrical firm 
that wound the coils had marked the beginning and end of 
each coil, except that on one of the two they had marked 
the beginning as the end and the outside end as the be- 
ginning or When the coils were connected up 
according to the marks, horseshoe-magnet style, the cur- 
rent flowed in the same direction in each and so practi- 


inside, 


cally neutralized the magnetic effect. 
Oakland, Calif. H. H. 


PARKER. 


I was much interested in reading the article entitled 
“Drafting Room Versus Shop,” 
am better fitted than some to offer an opinion on the sub- 
ject, owing to the fact that I have spent about eight vears 
in one and ten years in the other with a further period of 
24 vears on the commercial side. One cannot feel that 
Mr. Horton’s remarks are absolutely correct, in the main, 
with the exception, however, of his diagnosis of the cause 
of inter-departmental friction and dislike. This diag- 
nosis I think is correct so far as it goes, but it is incom- 
Furthermore, no solution is offered whereby the 


on page 147, and perhaps 


plete. 
condition may be improved. 

I would like to add my idea of the cause of this un- 
deniable hitch in the mechanism of many shops and also 
give a solution for the difficulty. 

Why does Draftsman Smith seem to agree so poorly 
with Machinist Jones? The answer to this question car- 
ries us far into the depths of human nature, not only as 


found in machine shops, but everywhere. 
To begin with, we all have a more or less pronounced 
dislixe for two classes of people 


those who think them- 


16, No. 11 
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selves superior to us and act accordingly and those who 
we think have an easier job than we have. The machinist 
imagines he finds both these classes personified in the 
draftsman and welcomes an opportunity to “get even.” 
He sees the draftsman coming to work an hour later than 
himself, sitting all day on a stool, enjoying many privi- 
leges denied the man in the shop and on friendly terms 
with managers and foremen. Envy rises within his 
hosom. . When, in addition, the draftsman acts as if the 
machines and the mechanics in the shop were much the 
same class of article, is it any wonder that the machinist’s 
‘feelings toward the draftsman are not of the kindest ? 
Another factor is the innate tendency in all of us to 
mistrust and dislike those who are strangers to us, only 
to find as we get to know them better how mistaken we 
This factor acts both ways 
in the case we are considering. Machinist Jones hardly 
knows Draftsman Smith and consequently cares little for 


were in our first impressions. 


him—and vice versa. 

Mr. Horton speaks of the fact that the draftsman’s mis- 
takes falling on the shop causes some of the feeling. But 
no such feeling exists between the assemblers and the 
machine hands, where a somewhat similar set of condi- 
tions obtains. That is, the lathe and drillhand’s errors 
often have to be corrected on the assembling floor, vet 
these two classes of workmen are not often found at log- 
verheads. 

Having been on both sides of the fence, I can also 
understand a slight feeling of irritation on the drafts- 
man’s part when he is hauled from his quiet retreat ( ?) 
to the rush and roar of the shop to rectify some trivial 
error. He wonders, perhaps, why so much fuss should 
be made about such a mistake and resents it, not having 
considered that little plants sometimes have lone roots. 

But what of a remedy? Realizing somewhat the force 
of what has just heen stated and conscious of the usual 
trouble and loss incident to putting a new class of work 
through the shop, Mr. Viglin, chief engineer of the Foster 
Machine Co., Elkhart, Ind., has devised a plan that has 
heen in operation long enough to demonstrate its advant- 
ages. When a new style of work is to be 
started in the shop, the drawing room is notified and the 


It is as follows: 


draftsman most familiar with the particular job, usually 
the one who drew it up, is deputed to go out into the shop 
to see that everything goes as planned—that the castings 
conform to the drawings, that the jigs and special tools 
are used in the manner intended and that the workman- 
ship and limits are up to the standard required. In case 
there are any errors in the drawings they are discovered 
and easily corrected. 

The draftsman stays in the shop only long enough to 
insure that everything is being carried out as planned and 
that all doubtful questions are cleared up. He then re- 
turns to his work in the drawing room. He only goes 
into the shop when he is called for or when some new piece 
is about to be started on one of the machines. The 
draftsman thus becomes acquainted in the shop and 
friendly feelings are engendered between him and the 
workmen. By this method the draftsman sees the weak 
and strong points of his designs and learns more rapidly 
than by any other means what designs are easy for the 
shop to manufacture and what are difficult. And mést 
important of all, the tendency is fostered for the draw- 
ing room and the shop to work in harmony. 

Elkhart, Ind. S. M. Ransome. 
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The Kind of Work for a Trade- 
School Shop 


The article by Entropy, on page 10, is on the most im- 
portant subject in the world—education. It would be 
well for the country if this article, which should be read 
carefully by everyone connected with trade schools and 
gveneral education, were placed in the hands of all manu- 
facturers and public-spirited people. I have long been 
connected with education and in charge of manual-train- 
ing work; therefore, I have some right to speak on the 
subject. 

Entropy makes a most important point when he calls 
attention to the use of public moneys for higher education. 
In most of the constitutions of the states of our country 
will be found about the following expression, “the state 
shall provide for all its inhabitants, between the ages 

. a good common-school education.” It is only 
by certain legislative acts, therefore, that high schools and 
normal schools can be legally carried on with public 
There is a strong drift today to have this funda 
mental idea (a common-school education) adhered to, and 
it will be well for the country when it is followed. 


moneys, 


When individuals give sums of money, it is of course 
their right to dictate for what and how it shall be used. 
No one could or should object to such private funds 
being used for the higher branches of education. Such 
branches must be, however, for the good of a small mi 
nority. I do not dispute that such schools are of value, 
but I feel positive that taxes cannot be wisely employed 
for such purposes. What is needed for the great mass 
of people is the celebrated three R’s. On this foundation 
can be built any education of which the individual is 
mentally capable. In the United States healthy, 
well-brained person can attain through his own efforts 
to almost any height without detriment to his health. 
The trade schools, in my opinion, are no place for tool 
designing, jig and fixture making or anything but the 
plain trade without any of the frills. But then comes the 
question, What is the plain trade? 

Taking the machinist’s trade as an example, the trade 
school should teach the proper names of all machine tools 
and appliances as well as the names and uses of the most 
It should show the differences in the 


any 


common small tools. 
various metals used in the trade and their peculiarities. 
It should instruct in the handling of measuring tools. 
The reading of drawings and the making of rough 
sketches constitute part of the necessary information that 
should be given the student or the apprentice. 

Cutting off stock with a hacksaw, cutting it off in a 
cutting-off machine or by means of another machine tool 
even to nicking around the stock and striking it over an 
anvil, are also necessary. Centering pieces in a workman- 
like manner, and not so that one end of the stock will 
look like the crater of an extinct voleano while the other 
end is a No. 50 drill hole only, is part of the necessary in- 
struction. 

Dogging and turning this stock, selecting the tools 
proper for the job and deciding upon speeds and lubri- 
eants must be commented upon and their importance 
shown. Chucking work without springing it, and swing- 
ing it up on an angle plate follow. The student should 
be shown that there are three kinds of ordinary lathe 
chucks—the independent, the universal and the combi- 
nation; and his attention should be especially drawn to 
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the fact that a large percentage of mechanical men and 


machinists order a universal chuck when thev_ really 


want a combination chuck. 

It is of course necessary that all the functioning of the 
various machine tools should be made clear, as well as the 
belt 
Cutting screws and chasing nuts ar 


simple operation of shifting a without getting 
squeezed fingers. 
also operations that belong to the fundamentals of the 
taught. The 


lathe, it should be clearly shown, belongs to a class that 


machinist’s trade and should of course be 


permits various speeds, while planers, with rare excep 
tions, have fixed speeds; further, that a cut taken on a 
revolving piece to the depth of 4 in. + | 
tool that from a 
surface reduces the piece only to the amount of the cut 


removes mn. Of 


stock, while a removes stock plane 
taken. 

In drilling-machine work the point to be aimed at i 
to drill a hole where it is wanted, with the drill running 
at its proper speed and feed: and if the drill is not drill 
ing the hole where it is wanted, it can be drawn to do so. 
[t is of course necessary to show clearly how work should 
he clamped or bolted for safety and without springing ol 
otherwise distorting. . 

When it comes to grinding, where a very little stock is 
to be removed and generally to very close dimensions, in 
suitable grade 
be called to 
also, that 


struction should be given as to the most 
Attention 
the fact that a sharp corner cannot be ground; 


of wheel, the speed, ete. should 
where a close ground measurement is to be made, nervous 
energy should not be used up in reugh grinding, but th 
time to hold your breath is when you get down to the last 
cut; and further, that because a grinder is a machine of 
precision the operator must not consider himself yu 1) 
ied in taking any amount of time to do the job. 

Miller work, including instruction in the use of the 
index or dividing head, is of course part of the machinist’s 
trade, as well as cutting spur gears. Years ago, to know 
low to file flat and chip a surface was of great importance, 
but it is of little moment today. However, some instru: 
tion should be given in both these operations. 

There is practically no mathematics required in the 
machinist’s trade, if proper drawings are given to the 
workman. It is not a part of the machinist’s duty to add 
up a lot of figures in order to get the total length of a 
shaft. 
grade can add, subtract, 
well to figure out any odd pitches of thread or the out 


Any school hoy who has gone through the sixth 
multiply and divide sufficiently 


side diameter of a gear blank. 
I do not think that cutting bevel gears or developing 
either the involute or the epiCeVve loidal tooth is essentially a 
part of the machinist’s trade, but it should include a good 
working knowledge of how to harden, brighten and draw 
ordinary cutting tools, but not such articles as reamers. 
The machinist should at least be able to forge the simpler 
forms of lathe and planer tools as well as to grind them 
at proper angles with correct clearance for the usual 
run of work. 
that the trade-school 
taught—or more properly to express it, shown 


now pupil has been 
all this: 


In order to become so he must, as 


Suppose 


he is not vet skilled. 


Entropy says, have repetition work; and here is one 
place where trade schools almost always err. 

Forming character is a part of the trade-school work, 
and sticking to work that is not exactly to one’s liking 


shows character. It is true that boys like to see things 
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go around. It awakens their interest and pride. But be- 
sides having the thing go around, the young man, if he 
has anything in him, likes to see it go around smoothly 
and not bump around 

Bricks and mortar, lathes and other machine appliances 
will never alone make a thoroughly good trade school 
that lies in the hands of the all-important instructors. 
The combination in one man of thorough practical knowl- 
t, at the same time tact- 


edge and the ability to impart 
fully handling young men and perhaps a board of di- 
rectors, is extremely rare and difficult to find. 

What trade schools need to do and what the taxpayers 
have a right to expect that they should do is to turn out 
young men fitted to become plain tradesmen in a very 
short time, leaving the higher branches to the individual, 
who should gain his knowledge at his own personal ex- 
pense or by the good nature of machine-shop proprietors, 
but never at the cost of the taxpayer. 

All that has been here outlined can be thoroughly well 
imparted in one vear, or at the longest eighteen months, 
in a properly equipped and managed trade school. But it 
must really be a year or eighteen months, not a nine 
months’ school year with a number of holidays and vaca- 
tions. Then the young man is ready to perfect himself 
in the trade, working under instruction and giving at the 
same time a substantial return to his employer. 

New London, Conn. W. D. Forses. 
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Re-Centering Reamers for Grinding 


Three wavs of centering reamers for grinding are 
shown on page 1044, Vol. 45. We have a standard prac- 
tice for this, as well as for grinding twist drills that are 
used to drill slightly undersize holes, either for reaming 
or for a drive fit on a pin. The end of the drill or reamer 
is tinned for a distance of } to 1 in. from the point. A 
small circular mold of a larger diameter than the drill 
or reamer is made of fireclay (by plastering it up around 
a short piece of cold-rolled steel) about 1} in. deep. This 
is filled with solder or babbitt. and the drill held in it 
vertically, a little way off the bottom, until the metal has 
congealed. 

The drill or reamer is then steady-rested, the one end 
fastened back against the head center, the solder turned 
off and a center put in. It does very well for grinding 
and has saved delay and expense in obtaining special sized 
drills, as well as salvaging reamers and facing tools. 

Waterloo, Lowa. H. E. McCray. 


Forming an Awkward Radius 
in Sheet Metal 


Referrring to the kink by W. D. Forbes, on page 178, 
on “Forming an Awkward Radius in Sheet Metal,” | 
would say that if the same job were put up to me in 
the manner described by Mr. Forbes I would tackle it 
in this way: First, | would bore out a steel bushing 
to the proper inside and outside diameters, in order to 
give the radius exact measurements; then, I would split 
the bushing, insert a piece of shafting, clamp the whole 
in a vise and roll back all of the bushing except the 
part it is desired to hold for the curved end of the piece. 

I consider this a simple, quick, accurate and economical 


way of working up this difficult-looking piece. 
Pittsburgh, Penn. 


CHARLES E. MILLER. 
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Machinery and Tools for Garage 
Equipment 


In answer to the request for information on garage 
equipment, Vol. 45, page 1042, | submit the following 
for consideration. 

Rach man should be furnished with a vise and about 5 
ft. of bench room, also a tool drawer for his own us 
Kach man should have in his tool kit: Mill and large 
bastard files, bastard half-round and medium three- 
cornered files and a file eard. Lf all the men have access 
to the toolroom, it will be cheaper in the end to furnish 
each with small drills up to $ in. and hold each responsi- 
ble for his own. 

The wrenches that will be found indispensable are a 
medium and a larger flat steel monkey wrench and a 
Stillson. A complete set of socket wrenches should be 
available and also the following miscellaneous equipment: 
Hacksaws, extra files, thread chasers from 24 to 8, U.S. 
and S. A. E. dies and taps from 4} to 1 in., a set of 
machine-screw taps and dies, heavy chisels, medium and 
heavy sledge hammers, a crane wheel puller, heavy steel 
clamps, a soldering kit and an acetylene-welding outfit. 
For reamers the adjustable kind is useful, as it gives a 
large range. If there are a number of wristpin jobs, a 
Morse expansion reamer will no doubt prove to be of 
great value. 

A lathe with a swing of about 24 to 30 in. and 6 ft. 
between centers is essential. This will take all the rear 
axles, the crankshafts for straightening and the flywheels. 
A second-hand one in fair condition will do, and the 
money saved can be put into a good one about 16 in. by 
8 ft., with a taper attachment that will take care of all 
the accurate work. Get a strong one that will pall a 
eood ( hip. 

Next in importance is a miller. 
do all the work that a repair shop will get in the line of 
vear cutting, as bevel gears are rather a large proposition 
fora shop of this kind. Cutters from six to sixteen pitch 


A good universal will 


are about the only ones needed, also a few end mills, side 
and face cutters, key-way cutters from 4%; to 4 by six- 
teenths and a set of Woodruff keys. 

A sensitive drilling machine with sliding table and cup 
and V-centers, and a large drilling machine with a 20- 
to 24-in. table, back geared, should also be installed. <A 
power hacksaw is convenient, -but it can be dispensed with 
at first. There should be a large grinder for heavy work 
and a small one for tools. There is good money in cylin- 
der and crankshaft grinding, if enough work can be ob- 
tained to keep a man going, and this equipment should be 
the best that can be bought. 

The following equipment should also be included: 
Blacksmith forge, anvil, gas burners for preheating work, 
odd pieces of structural iron for clamping frames in 
straightening, a husky press for removing flanges and 
gears and having a wide table for straightening shafts 
(this should be wide enough between supports to take a 
wheel for pressing out the hub). 

In addition there is the usual jobbing-shop equipment 
of micrometers (to 5 in. inside and out), tool holders, 
surface gages, thread gages, jacks, chain hoist, horses and 
blocking. A soda kettle would be a fine investment. An 
electric drill of }-in. capacity should not be forgotten as 
it will prove to be almost invaluable. 


Boston, Mass. W. M. Cuark. 
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The Value of Traveling Instructors 


It is said that the lack of gages was the real cause for 
the long delay in the great drive of the Allies last year, 
and that the failure to make these gages on time was the 
true reason why shells were not supplied as promptly and 
as continuously as they were needed at the front. This, 
then, is one of the vital points in the preparedness pro- 
gram and one that should carefully be considered and 
provided for. 

The great business of the past two years has been 
responsible for the birth of a number of small tool- and 
die-making shops in many sections of the country. Some 
of these have grown to large proportions in a remarkably 
short time and contain the potential preparedness of 
knowing how gages are to be made. This knowledge, 
though it is not equivalent to having the gages ready for 
use, greatly reduces the time necessary for their manu- 
facture. But there is another way in which the work of 
gage and toolmaking can be accelerated, and that is by 
employing instructors to show how work of this kind can 
be done accurately and quickly, a method that is being 
adopted in the best manufacturing shops for securing pro- 
duction. In other words, to pass on all the little kinks 
and short cuts that long and varied experience has proved 
are useful. 

With this end in view it has been proposed to select 
what might be called “traveling instructors,” whose work 
it will be to go to such shops as are making gages and 
tools for the Government and show them the best methods. 
These men would, of course, be mechanics who had proved 
themselves to be competent in every way and able to adapt 
the equipment of different shops so as to produce the de- 
sired results, and naturally would be selected from shops 
already doing the best and most efficient work. 

The idea is not new or startling, although it is not so 
common as it should be. The British Government has 
sent several men to this country, to visit shops making 
fuses and similar material for the Allies, to see what could 
be done to assist production. These men were not to find 
fault with the product, or even to inspect it, but were to 
impart all the information possible as to the best meth- 
ods used in other shops, to suggest changes that might 
increase the output, and be of such general assistance 
as their experience made possible. 

This same idea, if carried out in shops making gages 
and tools for Government work, would greatly assist in 
securing such work rapidly and economically. The fact 
that gages wear out much sooner than many seem to 
realize makes it imperative that means be taken to keep an 
adequate supply always on hand, so as to avoid delays in 
production, delays which might cost a hundred times more 
than the expense of the gages and the wages of the men 
needed for this work. 

This is a time when so-called shop secrets and all per- 
sonal knowledge must be dragged from their hiding places 
and made to contribute to the welfare of the nation as a 
whole. 
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An Agreeable Kick-Back 


Here is an incident which proves that real service is 
not a single-action affair, but that it works in both 
One of our contributors sent in an article 
recently, describing a certain new process that he had 


directions: 


developed. His idea in so doing was to share with others 
in the same field of work something that had proved of 
advantage to him in his own shop. This action, as 
perhaps is the case with most of the information dis- 
tributed through the technical press, might be called one- 
sided service, the writer of the article being the one who 
serves and the readers who can apply what he has written 
heing the ones served. 

The man who does a service of this kind is rewarded, 
aside from monetarily, by the readers whom he ultimately 
serves. Perhaps nothing could better illustrate the agree- 
able “kick-back” coming from such real service than the 
following extract from a letter received a few davs ago 
from the contributor mentioned: 

“My article on . has given me widespread atten- 
tion. I have already received about ninety letters regard- 
ing the process, and they are still coming in. TI have also 
received a number of offers of consulting work in getting 
shops started using the process and have already gotten 
it established in several in your vicinity.” 

You could not convince the man who wrote that letter 
that writing for the American Machinist is not highly 
profitable, any more than you could convince the man 
who reads it understandingly that he wastes his time in 
so doing. For reading and writing lead to reputation. 
Think it over and join the ranks of those who are further- 
ing the cause of American machine shops by sharing their 
knowledge with 20,000 others. 

# 


Machine-Tool Exports During 1916 

Government statistics show that the United States ex- 
ported during the calendar year 1916 metal-working ma- 
chinery to the total value of $79,698,861. Truly, a stu- 
pendous amount compared with the record of former and 
more nearly normal years! The United Kingdom took 
the largest portion, $20,499,659 worth. France was next 
with $18,807,987, and Russia in Europe third with $14,- 
812.742, thus keeping up the proportionate record of the 
Allies established during 1915. 

Much of this machinery was of American high-produ 
tion tvpes. Entirely apart from the present, the shop 
practice of the countries receiving it must be influenced 
and modified by the great influx of this new type of ma- 
chinery. 

Satisfactory as the export total is, it is not right to 
infer that the tonnage of machine tools shipped has in- 
creased in proportion to the increase in value. On the 
contrary, to get a sum representative of the number of ma- 
chines exported, comparable on a basis of individual cost 
with normal years, the amount given above should be re- 
duced by, say, one-third or some such figure. 
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Circumventing the Submarine Menace 


By F. HuntTINGTON CLARK 
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The only sure method of neutralizing the effect of 
the U-boat campaign 1s to create tonnage as fast as it 


can be destroyed, If we could build ships of a type cal 
culated to evade the U-boat and build them faster than 
Germany could sink them, it is probable that Germany 


would be prepared to retract from the indefensible posi- 


} 
tion she has taken. 


SreeL Boats Our or THE QUESTION 


We cannot increase the rate at which we are building 
steel ships, as our shipyards and rolling mills are doing 
their utmost now. 
an enormous number of 
from 1000 to 2000 tons’ capacity, equipped with internal 


Boats of this type have been built 


It is possible, however, for us to build 
small wooden cargo boats of 
combustion engines. 
for the past few years on the Pacific Coast and have 
demonstrated their usefulness as cheap and efficient cargo 
carriers. These boats, as built on the Pacifie Coast, are 
equipped with semi-Diesel motors and have a sea speed 
of about nine knots. The efficient for these 
hoats, from a purely commercial point of view, is between 
3000 and 4000 tons’ capacity: but if 
heats for the purpose of carrying cargoes through sub- 


most size 


we were to build 


marine-infested 
acl isable to sacrifice comnmmere ial efficien \ and economy in 


waters, it is probable that it would be 


operation in order to get both sufficient speed and quick- 
turning ability to give us the best possible chance to evade 
the submarines. With this in view it seems probable that 
a boat of between 1000 and 2000 tons’ capacity with a 
speed of 14 knots would be advisable. It is possible that, 


fo secure a speed of 14 knots, it would be necessary to 


make a 


engine instead of a Diesel or semi-Diesel type. 


economy and use a gasoline 


further sacrifice of 


Low Vistpiniry A Large Facror 


A fleet of a thousand such ships equipped with bow 
and stern guns would have a great many advantages and 
& maximum chance of getting their cargoes safely to port. 
Such ships would have very low visibility and would be 
seen at about one-third the distance of the steamship, 


thus multiplying the number of submarines necessary to 
They would be small and 


establish a tight blockade. 





specially designed for quick turning. For these reasons 
the number of misses made by the U-boats would b> 
Furthermore, such boats operate with 
12 to 14 


cargo on any one ship is small, so that when one of them 


greatly increased. 
very small crews, from men: the value of the 
is sunk the loss in personnel, cargo and shipping is small. 
For offensive purposes 10 small ships each armed with 
two guns are much more effective than one large ship 
with two guns. In case we should become involved in the 
war, a fleet of such ships would be immensely valuable 
for patrol boats mine laying, net laying and numerous 
other purposes. 

To build these boats, it would be necessary to utilize 
the facilities of every wooden shipyard in the country. 
It is probable that a considerable number could be made 
in the old yards up and down the Atlantic Coast, but the 
two points at which the greatest number could be built 
would be the Pacific Coast. with its inexhaustible supply 
of lumber and enormous mills, and the coast of Texas, 
where similar conditions prevail. To build a wooden ship 
does not require the vard and equipment necessary for 
About all that is 
sary is a crane for handling heavy material and a small 
Such boats should be 


absolutely standardized, the timbers sent from the mill 


the construction of steel boats. neces- 


amount of woodworking machinery. 


ready to be bolted into place, and in their construction 


our utmost skill in scientific management could be uti- 


li ed. 
KVERYTHING Reapy To Go AHEAD 


We have in this country the necessary lumber and thi 
facilities for getting it out. We have the labor: we can 
build the engines. It is physically possible for us to turn 
out ships of this kind at a rate absolutely to neutralize the 
If we should do this, it would prob- 
ably end the war very quickly. With these two points 


established, any ordinary argument of difficulty or cost 


U-boat campaign. 


has very little weight. 

The war is at present costing not far from $200,000,000 
per day. One-half of the daily eost, or S100,000,000, 
would put 1,000,000 tons of wooden shipping in the wa- 
ter and do more to bring about the end of the war than 
any other possible action on our part. 

This plan has had careful consideration by leading 
shipping men in this country, as well as some of our 
foremost naval authorities, and has been strongly in- 
dorsed by them as being the most effective move we could 
make to end the war. 

|The crucial point in the above plan is the possibility 
of obtaining gasoline engines of the proper size in sufli- 
cient quantities and at sufficiently early deliveries to make 
It is figured that engines of 1000-hp. Cil- 
The diffi 
culty which may be anticipated from a lack of sufficien: 


it practical. 
pacity will be required for boats of this size, 


gasoline supply for so many transatlantic power boats 
first After the engines 
are once wound up, kerosene makes a very satisfactory 


Is hot so serious as It at seems. 
fuel and there will no doubt be sufficient of this available. 
What the plan really amounts to is a cargo-carrying mos- 
How many 1000-hp. engines per week can 


[litor.] 


quito fleet. 
American shops produce ? 
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Spindle-Drilling Machine 


The purpose of the machine shown herewith is to drill! 
lathe spindles and work of similar character. In order 
to prevent the drill from becoming clogged with chips it 
is placed in a vertical position and fed upward into the 
work, a force pump being provided for the lubricant. One 

















MACHINE FOR DRILLING SPINDLES 
Distance between face of chuck and drill holder, 324 in.; 
diameter of hole through spindle, 4} in.; swing over bed, 14 
in.; cone pulleys, 94, 114 and 134 in. for 3-in, belt; width of 
column, 12 in.; floor space, 32x48 in.; height, 7 ft. 6 in 
weight, 1800 Ib. 


chuck is provided at the lower end of the spindle, and this 
is sufficient for work up to 30 in. in length. Where 
longer work is handled, it is preferable to use two chucks, 
one on each end of the spindle. Both horizontal shafts 
run in ball bearings, and the main spindle is provided 
with ball-thrust bearings. The feed is altered by chang- 
ing removable gears, one pair of which is furnished with 


the machine. Three-step cone pulleys are used for the 
drive and a belt shifter is furnished as an integral part 
of the mechanism. The machine is marketed by the 
Charles Stecher Co., Chicago, Il. 


Screw-Counting Machine 


The Reynolds Pattern and Machine Co., of Moline, Ill.. 
has recently placed on the market a machine for counting 
out a certain number of screws to be packed with other 
goods for the use of the purchaser in assembling or 
mounting after the purchase has been made. In opera- 
tion the depression of the lever below the chute makes 

















SCREW-COUNTING MACHINE 


suitable connections for the operation of an escapement 
which delivers the proper number of screws. It is in- 
tended to develop the machine to enable it to deliver 
the screws in gross lots, if the demand for such a de- 
vice is found to exist. 


28 


Motor Grinder 


The illustration shows the new connections for use 
with an exhaust system, which have recently been added 
to the line of motor grinders manufactured by Forbes & 
Myers, Worcester, Mass. 

As will be noticed, the lower halves of the wheels are 
entirely inclosed, while the upper parts are covered by 
guards. One of the connections for the exhaust pipes 
may be seen at the rear. It is claimed that the design is 
such that the wheels set up a sucking action that carries 
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most of the dust out through the exhaust openings, even 
though an exhaust fan is not used. The heavier particles 
settle in basins directly under the wheels, whence they 
may he removed by taking off the covers that inclose the 
lower halves of the wheels. 

The 


injury, and a choice is provided as to voltage, phase and 


motor is fully inclosed to protect it from dirt 




















MOTOR GRINDER 


cycle. Ball bearings are used on the 1-in. spindle. Wheels 
are 12x2 in., the machine being especially intended for 
foundries, blacksmith shops and other places where simi- 
lar heavy work is done. The rests are adjustable in two 
directions. The machine i8 furnished in either bench or 
floor style. 


Fs 
Draftsman’s Square 


The universal square shown is one that has recently 
been placed upon the market for the use of draftsmen. 
The illustration is about one-half size. The instrument 


is made of celluloid and consists of a square to which is 

















DRAFTSMAN’S UNIVERSAL SQUARE 
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attached a swinging arm that may be set and held at 
any angle by means of the thumb-screw. The piece over- 
lying the swinging arm is riveted to the body of the 
square and is provided with graduations by means of 
which the arm may be quickly set to the more common 
angles. such as 30, 45 and 60 deg. D. J. Kelsey, New 
Haven, Conn., is the manufacturer of the instrument. 
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Multiple-Spindle Sensitive 
Drilling Machine 


Owing to a demand for a small sensitive multiple- 
spindle drilling machine for light drilling, countersink- 
ing. ete.. the Fox Machine Co., Jackson, Mich.. has re- 
cently placed on the market the machine shown in the 
illustration. A machine with a base of the box-type con- 
struction is shown, but a bench type can be supplied if de- 
sired. The table is provided with an oil flange and T- 
slots, and is cast separate from the base in order that 
special tables or fixtures may be used. The main vertical 
shaft runs in bronze-bushed bearings and is equipped with 

















SENSITIVE DRILLING MACHINE 


ball-thrust bearings. Hyatt roller bearings are used on 
the idler pulleys. Either 9- or 12-in. round heads can be 
supplied, and these may be equipped with from two to 
ten 1-in. or with from two to sixteen 3-in. spindles. A 
pilot wheel with pinion and rack provide for easy feeding. 
The universal joints are of the Fox type without pins, 
screws or other small parts. The spindles are equipped 
with ball-thrust bearings. Cluster plates can be fur- 
nished where complicated layouts are required, which can- 
not be secured when the ordinary type of round heads 
All pinions are of openhearth steel and have 
a double bearing turned integral. All gears run in an 
oil bath which insures proper lubrication and quietness 


is used. 


A new type of adjusting arm is used. 
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Duplex Miller 


The Newton Machine ‘Tool Works, Philadelphia, Penn., 
have recently the herewith. 
The machine is equipped almost entirely for power con 
trol. 
worms and wormwheels, which are incased for continual 
lubrication ; the drives are independently clutched at the 


brought out miller shown 


The spindles of the machine are driven through 
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with a graphic recording instrument and automatically 


controlling the temperature, thus eliminating the per- 
sonal element. 

The Bristol Co., of Waterbury, Conn., has devele ped 
a new line of automatic temperature controllers for gas- 
and oil-fired and electrically heated furnaces, the prin- 


ciple being to employ the measuring, the contacting and 


the operating elements to accomplish this purpose. 


























NEWTON SPECIAL DUPLEX MILLER 


42 in.: width between uprights 
6 in.; length of base, 18 ft.; distance face of upright to cente 
minimum 2 in.; distance between ends of spindles, maximum 
27 in.; feeds of work table per spindle revolution, 0.041 to 0.42 
feed of uprights, 0.011 to 0.113 in. per revolution; spindle 


106 in 


Width of table, 


inside of the driving wormwhee! sleeve. The spindles are 
bored in the nose to accommodate a straight plug 3 in. in 
diameter and are arranged for cutter keys 114 in. wide. If 
desired, a standard Morse taper will be furnished. The 
spindle saddles are counterweighted and provided for 
either simultaneous or independent vertical adjustment 
either by hand, power, or by fast power traverse. They 
may be bolted rigidly at any desired height. The uprights 
are equipped for independent or simultaneous horizontal 
adjustment by either hand or power, and fast power 
Taper shoes are fitted to both the 
saddles and uprights. table 
overlapping gibs and is driven by an angular rack and 
Nine feed changes are provided through 


traverse is provided. 


pro ided with 


The work s 
worm pinion. 
an oil-tight gear box. 
cutters up to 16 in. in diameter operating upon cast Iron. 


The machine is designed to carry 


Bristol’s Automatic Temperature 
Controllers 


Temperature measurement in industrial works and 


manufacturing plants must logically include the measur 


ing and indicating of the temperature with a reading 


instrument, automatically recording the temperature 


WITH COMPLETE POWER CONTROL 


all, 14 ft length of table 
center of spindle to table, 
driving 


to mill, 12 
maximum 35 


wormwheel, 


ft 
in., 


lengtl of table over 


r of spindles, 6% in.; 


90 in., minimum 12 in.; diameter of spindle 
7 in feed of spindle saddles, 0.012 to 0.134 in. per revolution; 
speeds, 5.4 to 55.2 r.p.m 
The measuring element consists of a number of dif- 
ferent types of Bristol electric pyrometers and ther 
mometers, notably the thermo-electric pyrometer with 


Weston millivoltmeter movement and Bristol separable 




















FIG. 1 MEASURING AND CONTROLLING ELEMENTS 


as well as the Bristol vapor-filled type of ther 


? 
COUDILICS, 


which is very extensively used for recording 


mometer, 
The controlling element is combined with 
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temperatures 


the measu! clement and consists primarily of ane 
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trical contact-closing device that operates al predeter- 
mined high and low temperatures, electrical circuits being 
closed or opened by this means and energizing or dis- 
connecting the operating element. 

This operating element consists of the device that actu- 
ally regulates the heat supply in the furnace. 
fired furnace, for example, a pair of electrically operated 


In a gas- 

















THERMOMETER-THERMOSTAT, SENSITIVE BULB 
AND RELAY 


FIG. 2 


gas and air valves are used, while in the case of an 
electric furnace the operating element consists of a spe- 
cial relay switch opening and closing the circuits of the 
heating element of the furnace. 

Fig. 1 shows an internal view of the measuring and 
controlling elements of the 
which it may be seen that the indicating arm is com- 


thermo-electric type, from 

















INTERIOR OF THE THERMOSTAT 


FIG. 3 


pletely insulated from the operating circuits, the con- 
These con- 


3000 


tacting device being absolutely frictionless. 
trollers can be furnished for all temperatures up to 
deg. F. and with high resistance movements for use 
with either base- or precious-metal couples. 

Then there is a special gas and air valve, two being 
used in connection with gas furnaces, if air is supplied 
at a pressure; both gas and air valves are operated si- 
multaneously, so as to insure having the proper mixture 
at all times. 

In Fig. 2 


mometer-thermostats, complete with sensitive bulb and 


is shown one of the vapor-type Bristol ther- 


connected to the special relay switch employed for adapt- 
ing these instruments to the control of temperatures in 
electric ovens and furnaces. The interior of the ther- 
mostat is shown in Fig. 3. This design of contact-closing 
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device has proved very practical and durable in long- 
continued service. Both the high and the low contacts 
are shown in this illustration, but with the Bristol auto- 
matie electrical controlling valves for both gas and air 
supply, only one contact is required. 
*” 
Rivet-Cutting Gun 

A pneumatic rivet-cutting gun, closely resembling the 
type so familiar to railroad manu- 
factured by the Rivet-Cutting Gun Co., of Cincinnati, 
Ohio. Besides cutting off rivets of various sizes, the gun 
can be utilized for punching holes or riveting. The ham- 
mer is in the form of a piston that travels back and forth 
in the cylinder, the force of the blow delivered to the 


men, is now being 











PNEUMATIC RIVET-CUTTING GUN 


tool being regulated or governed by the amount of air 
pressure available and the quickness with which the hand 
valve is operated. As low as 55 |b. air pressure can be 


used, but 75 to 100 Ib. is preferable. 


Shell-Turning Lathe Carriage 


The “Duplex” turning carriage recently put on the 
market by the4Amalgamated Machinery Corporation, of 
Chicago, was designed primarily for use on its shell-turn- 
ing machines, but is adapted to fit any lathe of sufficient 
strength and size. 

The illustrations show the carriage with a 9.2-in. shell 
in place on the No, 21 machine and give a good idea of the 
features of construction and design. Two tool 
slides are mounted on a single carriage driven by a 
single feed screw, and the tool slide for turning the 
straight part of the shell is of the ordinary construction. 
The radius-turning tool slide is carried directly on the 


novel 


radius arm, which on its under side is recessed to form the 
seat for a large swivel bearing that in turn fits over a male 
The advant- 
Any desired 


swivel seat on a free-traveling lower slide. 
ages of this device are readily apparent. 
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form of tool may be used: and it may be set in any way, 
hecause it is always carried at the same relative position 
to the shell radius. Predetermined setting and grinding 
are not necessary to secure the desired contour. 

The distance from the fixed pivot of the link to the 
point of the tool is obtained by the tool-slide adjustment, 


We 


¥ 
+ 
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when the concrete is poured. In use a nut having the 
shape of a truncated cone is tipped edgewise and slipped 
into the insert where it assumes its normal position, in 
which it is adjustable to some extent in a longitudinal 


direction. The nut can be removed easily at anv time if 


it becomes necessary to substitute one having a different 
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DUPLEX SHELL-TURNING 


but the distance from the fixed pivot of the link to the 
center of the swivel on the lower slide is predetermined 
and established by direct proportion of the length of the 
straight part of the shell to the axial length of the 
nose. It is clearly evident that the radius tool, traveling 
but about a third the whole axial length of the shel, 
in the same time the body tool travels two-thirds the 
shell length, has its feed automatically reduced to about 
one-half that of the carriage proper and the body tool. 
This is particularly desirable in shell making, as the limit 
of feed possible is always found in the eccentricity and 
excess stock on the nose. With this device. however, the 
operator gages his speed hy the limits of the cutting tool 
used for the straight cut and the radius tool automatically 
feeds accordingly. 


Adjustable Insert for Concrete Work 


The illustration shows an adjustable insert for concrete 
work recently placed on the market ly the Medina Ma 
chine Co., of Medina, Ohio. This insert is intended to ob- 








INSERT FOR CONCRETE WORK 











viate the necessity of using expansion bolts, channels 
or other similar devices for holding machinery or other 
fixtures in place. The four slots shown at the sides are 
for the purpose of nailing the insert to the forms in order 


to prevent its being tipped over or knocked out of place 


LATHE CARRIAGE 

The illustration shows the insert assembled, as 
well as broken apart to show the construction. A solid 
insert which does not include the adjustable feature or 
the bolt made. 


thread. 


easy means for changing sizes is also 
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Alumni of Stevens Technology 
Organize for Defense 


For the past year the alumni of Stevens Institute of 
Technology have been actively engaged in measures for 
military and industrial preparedness. Acting through 
their Military and Naval Affairs, the 
alumni are now compiling a classified list of Stevens men 


Committee on 


willing and ready to serve in those branches of the army 
or navy where their specialized education and experi- 
ence will prove of most value in the Government service. 
Many Stevens men have already been commissioned in the 
Officers’ Reserve Corps. Some are officers in the regular 
army, the navy and the national guard, while others are 
doing special work in ordnance and in naval engineering. 

This enrollment is being carried on under the auspices 
Alexander C. 
Humphreys, president, Stevens Institute of Technology ; 
John W. Lieb, vice-president, New York Edison Co. ; Rob- 
ert M. Dixon, president, Safety Car Heating and Light- 
ing Co.; Anson W. Burchard, vice-president, General 
Klectrie Co.: William D. 
& Wilcox Co.: Newcomb Carlton, president, Western 
Union Telegraph Co.: William A. Field, general manager, 
United Alloy Steel Corporation; Charles H. McCullough, 


Jf. vice-president, Lackawanna Steel Co. 


of an advisory committee consisting of 


Hoxie, viee-president, Babcock 


The active committee is at present composed of J. 
H. Cuntz, L. K. Lydecker, B. F. Hart, 
W. R. King, Henry Torrance, E. H. 


Frey vang. 


Lewis Sanders, 
Peabody, G. G 
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A Countershaft Drive Problem 


By H. D. MarrinpALe 


A condition arose in the shop for which I am unable to 
formulate an answer, and thought perhaps some of the 
readers may be able to solve the problem. It was as fol 
lows: 

A 52-in. by 22-ft. 
position that it was necessary to erect a countershaft 
about 2 ft. out of the perpendicular toward the operating 
side of the lathe, which, according to theory, would be 
considered all right, although it was rather inconvenient 
to shift the belt from step to step of the cone by hand. 
Whenever a heavy cut was put on, this step-cone belt, of 
its own accord, would climb and in some cases travel on 


Prentice lathe was set in such a 


to the next step above the one on which it was required 
to operate, The countershaft and lathe were leveled and 
plumbed for line in every direction. And I even 
throwing the countershaft out of 


went 
to the extent of line 
with the lathe, hoping to make the belt run on the proper 
step. 

[I suppose, in six months, $200 were spent for step-cone 
belts. 

The other day one of the men suggested setting the cone 
either in line perpendicular above, or bevond the per- 
pendicular away from the operating side of the lathe, 


stating that he thought this would overcome the trouble. 
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travel in one position as well as another, but, to-en- 
courage suggestions, and as a last hope, the belt was 
moved so that it is about 6 in. out of perpendicular away 
from the operator; and the trouble is over. 

If anybody can tell me why these conditions prevailed, 
I would like to hear from them. 

Since this change was made two other lathes that caused 
the same trouble have been placed under practically the 
same conditions, and the change made as above outlined 
with satisfactory results. 


~ 


Southwestern Society of Engineers 

The Southwestern Society of Engineers held its first 
convention on Mar. 8, in the Hotel Sheldon, El Paso, 
Tex. This society was established for the purpose of 
joining together engineers in the Southwest; to promote 
social intercourse, the advancement of engineering knuowl- 
edge, education and practice and the maintenance of 
Three 


, associate and 


a high professional standard among members. 





classes of members are provided for—ful 
affiliated. 

One of this 
association was the difficulty experienced by engineers who 


the causes leading to the formation of 


reside in this portion of the country in attending meetings 
of the national bodies, while at the same time there are 
not enough engineers in a given locality in any one branch 


to make strong sections. The headquarters of this society 























Theoretically, I could not see why the belt would not are at 72 First National Bank Building, EK] Paso, Tex. 
% & 

Obituary Personals : Trade Catalogs : 

Frederick E. Reed, better known as F. E. Reed, H. L. Harrison has joined the Modern Tool Co., Filing Machine. Noble & Westbrook Manu 


the well-known builder of the Reed engine lathe, 
died at his home in Thompson, Conn., on Feb. 18, 
in his 70th year. Mr. Reed was born in Croydon, 
N. H., but removed to Worcester, Mass., at an 
early age, and began his mechanical career at 
the age of 17 However, after two years in the 
shop he decided to take a course at the Worcester 
Academy and at Howe’s Business College Be 
ginning work with the old Wood & Light Machine 
Co. and attending drawing school at night at the 
Worcester County Mechanics Association, he be- 
came active in promoting the drawing school, 
which he felt was needed to help advance the 
young mechanics of that vicinity 

In 1875 Mr. Reed purchased an interest in the 
machine-tool business of A F. Prentice & Co., 
which had been established three years before by 
Vernen and Albert Prentice; the latter retained 
his interest until 1877 Then, Mr. Reed having 
become the sole proprietor, the firm name was 
changed to F. E. Reed, which it remained until 
1890, when John R. Back, who had been the shop 
superintendent for many years, became financially 


interested. The name was changed to F. E. Reed 
& Co., and then to the F. E. Reed Co in 1894. 

In the meantime the old shop had long been 
outgrown, the first building on Gold St. having 
been erected in 1883. This was a_ two-story 
building with a floor space of 2262 sq ft., and 
about 40 men were employed, the output being 
150 lathes per year. In 1888 and again in 1889 


and 1890 other buildings were erected, until over 
2000 lathes per year were built Still more 
buildings soon became necessary, these being of 
the four-story brick factory type. The eighth of 
the group was erected in 1904, and it represented 
an enormous growth from the little shop on Her- 
mon St., with six employees in 1875, to more than 
1000 men on the payroll when Mr. Reed finally 
retired from active business in 1912, when the 
Reed-Prentice corporation was formed. 

Among his other interests were the Reed Foun- 
dry Co., the Reed-Curtis Machine Screw Co., the 
Mathews Manufacturing Co. and the Worcester 
Lawn Mower Co. Mr. Reed was the second pres- 
ident of the Worcester branch of the National 
Metal Trades Association and had been a director 
of the First National Bank 

One of his most striking characteristics was 
Mr. Reed’s optimistic faith in the permanence and 
stability of the machine-tool industry, as evi 
denced by his courage in always building machines 
for stock whenever the demand dropped below 
normal And while he probably had more ma 
chines in storage at various times than any other 
machine builder, his faith was always justified 
by being able to supply lathes promptly when 
almost 


unexpected demands arose, as they did in 
every 


instance. 


of Erie, Penn., in the of factory 


manager 
Walter S. Crossley has been made foreman of 
the tool room and machine repair shop of the 
Wasson Piston Ring Co., New Brunswick, N. J. 
E. Carlson, assistant superintendent of the 
Stewart Die Casting Co., has resigned to become 


capacity 


chief engineer of the Indiana Die Casting Co., 
Indianapolis, Ind 
F. Lioyd Mark has been appointed Western 


sales manager of the Stroh Steel Hardening Proc- 
ess Co., Pittsburgh, with offices at 728 Monad- 
nock Building, Chicago 


Dr. W. F. M. Goss, dean of the College of 
Engineering of the University of Illinois, has 
resigned to become president of the Railway Car 
Manufacturers’ Association 


F. P. Glosh as chief designer of 
the National Acme Co., Cleveland, Ohio. to be 
come director and general superintendent of the 


Permanent Products Co., of the same city. 


Ss. J. Witt, formerly general foreman of the 
West Pennsylvania Railways Co., has been ap- 
pointed master mechanic, succeeding D. Durie, 
who has been made general superintendent of 
railway operations in territory A 


David Anderson, formerly superintendent of the 
National Twist Drill and Tool Co., Detroit, Mich., 
has been made factory manager, and F. Mansur, 
formerly with the Morse Twist Drill Co., will 
succeed Mr. Anderson as superintendent, 

Frank M. Erb, formerly superintendent of pro- 
duction of the R. D. Nuttall Co., has severed his 
connection with that company and will open an 
office in the Second National Bank Building, 
Pittsburgh, to deal in castings and forgings. 


Farnham Yardley 


has resigned 


has recently been elected 
president of Jenkins Bros., to fill the vacancy 
caused by the death of Alfred V. Jenkins. F. 
T. Swain has been promoted from general man- 


ager to vice-president, and Samuel Laird, for- 
merly manager of the Philadelphia plant, has 
been elected director. 

A. H. Ackerman, formerly vice-president and 
general manager of the United States Light and 
Heat Corporation, and C. C. Bradford, formerly 
sales manager of the same company, have an- 
nounced the formation of the Bradford-Acker 
man Co., with offices in the 42nd St. Building, 
New York City The new concern will repre- 
sent manufacturers of electrical apparatus, auto 
mobile and railway supplies for domestic and 
xport trade. Correspondence with reliable man- 
ufacturers is invited 


facturing Co., Hartford, Conn. Circular No. 306- 


A Illustrated. 
Dwight-Slate Marking Machines. Noble & West- 














brook Manufacturing Co., Hartford, Conn. Cat- 
alog No. 10. Pp. 20; 4x7 in.; illustrated. 
. > 
Forthcoming Meetings 
American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice, 


secretary, 29 West 39th St., New York City. 
Boston Branch National Metal Trades Associa- 
tion Monthly meeting on first Wednesday of 


each month, Young's Hotel. W. W. Poole, secre- 


tary, 40 Central St., Boston, Mass 


Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month. A. E. 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R. I 


New England Foundrymen's Association. Reg 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 


of Western Pennsylvania. 


Engineers’ Society 
section meeting, 


Monthly meeting, third Tuesday ; 


first Tuesday Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn 
Rochester Society of Technical Draftsmen 


Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 


Western Society of Engineers, Chicago, Il. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August 1. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Ill 


Philadelphia Foundrymen’s Association. Meet 
ings, first Wednesday of each month. Manufac 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing, second Friday of each month, Oscar 8S. Teale, 
35 Broadway, New York City 


The National Machine Tool Builders Associa- 
tion The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 
oo 


secretary, 
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No organization could have been 
better fitted than the American 
Machinist for the task of collect- 
ing and presenting the manufac- 
turing methods of our arsenals. 
The average reader does not 
realize the enormous amount of 


detail involved in a task of this 


kind. 


The American Machinist has in 
this work demonstrated its pub- 


lic spirit and patriotism. 


Chairman of Munitions Committee, Council of National Defense 
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United States Munitions 


The 3-In. Common Steel Shell 
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United States 3-In. Common Shell 


The high-explosive, or common, steel shell, as it is 
called, is of the solid-point, base-detonating type, which 
explodes only on impact and cannot be set for time ex- 
plosion. The explosive carried by the shell is trinitro- 
toluol, which is forced into the interior of the shell under 
heavy hydraulic pressure. The base detonator that causes 
the shell to explode when it strikes is so made that it only 


Stamp, with Q/25 hetfers and figures. 
lot nuinber of shell, purchase Oder, 





shell’s being dropped, would not be caused by the action of 
the detonator mechanism in any case unless the shell was 
fired from a gun. as it is the rotation of the shell in 
flight that sets the mechanism for active operation. 

The specifications for the steel used in these shells are 
practically the same as given for the 3-in. shrapnel; but 
since it is impracticable to determine the contour of the 
front end of the cavity after the forging is closed in at 
the base, this part is inspected by the inspector at the 


hough mactune outside 







dharheter concentric with 
tate of issue of purchase order (fiscal cavity before closing 7 
year) and initials of manufacturer base 
om | 
. = 
ZB 5 Vee Ry IP PD PP PAFIZDI 2 g 
| VIMJMMMMMpru- S 
y 7 7, at) 
e ee Ur We ' & gj 
vt 075 RLOOS Ny 
e3 s : 
x 
Y 





K 15 70S FORGED STEEL i 3.054005 > 
=< 2? tO — 
b GAS POL © ..cmeceeas as 2 5 %05,. » 
~~ 00S nas" a allies 
h-- 2.35 On; ” > 
FIG. 1. THREE-INCH COMMON SHELL FORGING 


becomes active after the shell is fired from the gun. This 
makes possible the safe handling of loaded shells, which 
might be dropped point down for some distance without 
exploding; the explosion, if one should occur from the 





*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 





works after the projectiles are punched and before the 
closing-in operation. Details of the forging as received 
at the Government arsenals are given in Fig. 1. The 
finished projectile is shown in Fig. As with the 3-in. 


shrapnel, 10 per cent. of these shells are fitted with nigh‘ 
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FIG. 2, DETAILS OF COMPLETE PROJECTILB 
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FIG. 3. CENTERING BASE OF FORGING IN A LATHE FIG. 4. ROUGH-TURNING THE NOSE OF THE CASE 
FITTED WITH CROSS-SLIDE TURRET ON A LATHE 














FIG. 5. ROUGH-TURNING BODY, USING A SPECIAL FIG. 6. FINISHING THE BASE ON A CLEVELAND 
DRIVER AND CENTER AUTOMATIC SCREW MACHINE 











FIG. 7. ROUGH-FORMING AND FINISHING THE POINT FIG. 8&8 FINISHING THE BODY, WITH CASE HELD 
AND BOURRELET ON AN AUTOMATIC BETWEEN SPECIAL CENTERS 
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FIG. 9. NOTCHING THE BASE ON A HAND MILLER FIG. 10. BORING THE INTERIOR ON A LATHE USING 
FITTED WITH SPECIAL FIXTURE COMMON BORING TOOL 
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drilling machine. Number of Operators per_Machine—One. Tools—Rough-centering tool, Fig. 16-A; centering reamer, 
Work-Holding Devices—Table knee clamp, Fig. 12-A; bed- Fig. 16-B. Cut Data—170 r.p.m. Coolant—None. Average 
plate center, Fig. 12-B. Cutting Tools—Facing cutter with Life of Tool Between Grindings—About 2 days. Gages—None. 
inserted blades, Figs. 12-C and 13. Cut Data—Spindle runs Production—400 per 8 hr 
, A senate None. Average Life of Tool Between OPERATION 3. ROUGH-TURN POINTS 
Grindings—About ™% day Gages—Depth of cavity, Fig. 14. Transformation—Fig. 17 Machine Used—Le Blond 17-in. 
eae mgr. waned wea 8 hr. Note—Operator must face base athe, Fig. 4. Number of Operators per Machine—One. Work- 
close to the maximum limit to allow for finish. Holding Devices—Drive dog and centers; red lead on tail 
OPERATION 2. CENTER center Tool-Holding Devices—Toolpost. Cutting Tools— 
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Shell (empty), steel........ 
Fuse 


Base cover 
Trinitrotoluol 


po ae 


(complete)..... 


LIST OF OPERATIONS ON THE CASE 


1. Rough-face base 
2. Center 

3. Rough-turn point 
4. Rough-turn body 


5. Finish-machine base 


6. Finish point 
Finish-turn body 





oo | 


Notch base 

9. Bore interior 
10. Rough base-co 
11. Finish base-co 
2. Assemble band 


_ 


ver groove 
ver groove 


13. Turn band on lathe 
13-A. Turn band on special machine 
14. Resize threads and counterbore; inspect all over 


15. Sandblast 
16. Hydraulic test 
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The rough-facing of the base is done in a drilling when it is explained that the point is centered by the com 
machine fitted with a special cutter and holding fixture, pany that makes the forgings, in order to rough down the 
shown in Fig. 12. The ee of the case rests on a outside concentric with the cavity. The body is roughed 
centering block, and the body held in a clamping de- off in a lathe as shown in Fig. 5, the point being held 
vice. The amount faced olf th base Is determined by the and driven by a Spec ial chuck, Fig. 19: and the base Is 
depth of the cavity, a depth gage being used to indicate held on a revolving center, Fig. 20. A standard high- 
this. The tool is fitted with high-speed steel cutters speed turning tool is used for the cut. 
that are easily reground when dull. When centering the OPERATION 4. ROUGH-TURN BODY 
base, the inside edge is first trued up with a single rough Transformation—Fig. 18. Machine Used—Le Blond 17-in 
, hie . lathe, Fig Number of Machines per Operator—Two. Work- 
Ing tool: and then the centering reamer and counterbore Holdir Devices—Special drive chuck, Fig. 19; revolving plug 
: , . . : center Tool-Holding Devices—Tool post Cutting Tools 
Is TUN ID as shown 1D Figs. Sand 16, Lathe turning tool Number of Cuts—One. Cut Data—0.040 
in. feed, to % in. cut, 60 ft. surface speed, 70 r.p.m. Coolant 
Roughing the point consists mainly in turning it to None. Average Life of Tool Between Grindings—15 pieces 
approximate shape, care being taken to get under the Gages—Combination snap, Fig. 21. Production—200 per 8 hr 
"ERATION 5 “INIS MAC NE BASE 
scale all around. It will be observed that the case here = OPERATION he =-RACne See 
: Cransformation—Fig. 22 Machine Used—Cleveland 3%-in 
is held on the tail center, yet no mention has been made automatic, Fig. 6. Number of Machines per Operator—Three 
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OPERATION 6 
23: tap holder, Fig. 24; tap-holder adapter, Fig. 25: cutoff tool- r.p.m Coolant—Zurn cutting oil Average Life of Tool 
holder, Fig. 26; form tool holder, Fig. 27; knurl holder, Fig. 28. Between Grindings—60 pieces. Special Fixtures—l’usher stop, 
Cutting Tools—Tap, Fig. 29; cutoff tool, Fig. 30; form tool for spring stop Gages—PDrofile, Fig. 48; maximum diameter of 
band seat and groove, Fig. 31; knurl, Fig. 32; counterbore, Fig. bourrelet ring, Fig. 49; minimum diameter of bourrelet ring, 
33; boring tool, Fig. 34; facing tool, Fig. 35. Cut Data—s0r.p.m Fig. 49; combination, snap bourrelet diameter, Fig, 6% Pro- 
Coolant—Zurn cutting oil, “4-in. diameter stream. Average duction—64 per 8 hr. per machine. 
Life of Tool Between Grindings—Tap, 3 or 4 days; forming . . os wee sai tas , 
tool, 1 day; reamer, 3 or 4 days; cutoff, 4 day; other tools, 2 days OPERATION 7. FINISH-TURN BODY 
Special Fixtures—Stop in pusher tube; pusher stop, Fig. 36, Transformation—Fig. 51 Machine Used teed 18-in. lathe, 
Gages—Depth of cavity, Fig. 14; position of band and grooves, Fig. 8 Number of Operators per Machine—One. Work. Hold- 
Fig. 37; band-seat width and depth, Fig. 38; maximum ring, ing Devices—Universal three-jaw chuck, with extension Jaws. 
rear of band, Fig. 39; minimum ring, rear of band, Fig. 39; Cutting Tools—Lathe turning tool Number of Cuts—One., 
diameter and depth of fuse-flange seat, Fig. 40; maximum Cut Data---125 ft. surface speed; 150 t.p.m.; 0.045 in. depth of 
thread plug, Fig. 41: minimum diameter of thread and eccen- cut: 0.024 in. feed; total length of cut, 5% in. Coolant—None. 
trie of counterbore, Fig. 42; combination snap-band seat, Fig. Average late of Tool Between Grindings—20 pieces. Special 
13; position and width of band seat, Fig. 44. Production—32 Fixtures—Revolving center; center plug in spindle. Gages 
per 8 hr. per machine, Combination snap-body diameter, Fig. 62. Production—200 
OPERATION 6. FINISH, POINT per 8 hr. 
Transformation—Fig. 45. Machine Used—Cleveland 3% -in. OPERATION 8. NOTOH BASE 
automatic, Fig. 7. Number of Machines per Operator—Two. Transformation—Fig. 53. Machine Used—Brown & Sharpe 
Work-Holding Devices—Split chuck Tool-Holding Devices— hand miller, Fig. 9. Number of Operators per Machine—One 
toughing toolholder, Fig. 46: finishing toolholder, Fig. 47. Work-Holdinge Devices—Fixture, Fig. 54. Tool-Holding De- 
Cutting Tools—Tool for roughing ogive, Fig. 46: tool for vices—Arbor Cutting Tools—Cutter, standard 60 deg 2.75 
roughing bourrelet, Fig. 46; tool for finishing ogive, Fig. 47; in. in diameter, 0.5 in. thick, 22 teeth. Number of Cuts—Three. 
tool for finishing bourrelet, Fig. 47. Number of Cuts—Two, Cut Data—Cutter runs 370 r.p.m Coolant—Nongq Gages— 
roughing and finishing Cut Data—50 ft. surface speed, 57 None Production—600 per 8 hi 
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Automatic machines like the one in Fig. 6 are used to 


finish-machine the base. The interior is rough-bored, 
faced. While these 


counterbored, tapped and the end 
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FIG. 58. ROUGHING BASE-COVER GROOVE FIG, 59. 


operations are going on, 
does its work, and the bottom of the groove is knurled 
with a knurling tool carried in 


the form 


tool for the band seat 


the front tool block. 
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OPERATION 10 FIG. 65 
OPERATION 9. BORE INTERIOR OPERATION 10 ROUGH BASE-COVER GROOVE 
Transformation—Fig. 55. Machine Used—Reed 18-in. lathe Transformation—Fig. 64 Machine Used—Bardons & Oliver 

Fig. 10 Number of Operators per Machine—One Work turret lathe, Fig. 58 Number of Operators per Machine One, 

Holding Devices—Universal 10-in. three-jaw chuck; steady- Work-Holding Devices—Set collet pads, 3 in. in diameter. 

rest. Tool-Holding Devices—Toolholder, boring bar, Fig. 56 Tool-Holding Devices—Holder for cutte Cutting Tools 

Cutting Tools—Cutter for boring bar. Cut Data 150 r.p.m. Circular roughing cutter, Fig. 65. Cut Data 115 r.p.m., 50 ft 

Coolant—None. Averag Life of Tool Between Grindings— cutting surface speed Coolant—None Average Life of Tool 

30 pieces Gages—Maximum and minimum length of thread, Between Grindings—60 pieces. Gages—Diameter of groove, 

Fig. 57. Production—160 per 8 hr. Fig. 66. Production—240 per 8 hi 
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SPECIAL BAND-TURNING MACHINB 











FIG. 62. TURNING BANDS IN A LATHE FIG. 63. 
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From this machine the eases oo to an automatic, Fig. setscrew. The outer end is supported by two rollers. 
i. where the point and the bourrelet are roughed and As the cutter runs, the operator works the feed lever with 
inished with similar tools carried in tool blo ks on Oppo- one hand and indexes the shell with the other. Thee 


site ends of the same cross-slide. 


In finish-turning thr hody. it Is held in a lathe just atter it is = rewed home. 


the reverse of that in the rough-turning, as shown in Fig. For the purpose of boring the interior the shell 


notches are cut so that the fuse can be locked in plac 


Is 


s. The point rests in a centering plug in the spindle, chucked base out in a universal three-jawed chuck, with 


and the base is held in a special revolving center. the outer end in a steadyrest, as shown in Fig. 1¢ 


). 


A 


The base-notching fixture is shown in Fig. 9. The shell strip of tin is w rapped around the shell where the chuck 


is held in a collar into which it is locked by means of a jaws grip, in order to give them a better hold and not mar 
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the work. The boring bar is of the ordinary type with a 
single-point cutter. The inside of the shell is trued up 
for about 3 in. from the outer end, and the length of 
thread shoulder is machined back from the inside to the 
required distance. 

The base-cover groove is first roughed out with a cir- 
cular cutter, Fig. 58, the shell being held in a collet 
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FIG. 81 
OPERATION i3a 


chuck. From this machine the shell goes to the one 
shown in Fig. 59, where the groove is dovetailed and 
finished to correct dimensions. 

The work on the copper rotating bands is the same on 
both the common and the shrapnel shells. The outfit used 
in assembling the bands to the shell case is shown in Fig. 
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60. The bands are placed in the furnace at the left by 
means of a long rod, about a dozen or more being handled 
at atime. The bands are heated to a low red heat; then 
one is seized with a pair of tongs and placed in a locating 
fixture in the arbor press. A shell is then set in and 
pressed down until the band is on a line with the groove. 
It is lightly pressed in and passed to the hydraulic band- 
ing press, where the band is forced securely into the 
groove. 
OPERATION 11. FINISH BASE-COVER GROOVE 

Transformation Fig. 67 Machine Used Flather 16-in 
lathe, Fig. 59 Number of Operators per Machine—One 
Work-Holding Devices—Universal lathe chuck, 9 in steady 


rest Tool-Holding Devices—Tool holder, Fig. 68; tool post 
Cutting tools—Inside tool, Fig. 69; outside tool, Fig. 70 Cut 


Data—150 r.p.m. Gages—Diameter of groove, Fig. 66; depth 
and width of groove, Fig. 71. Production—-160 per 8 hi 
OPERATION 12 ASSEMBLE BAND 
Transformation—Fig. 72 Machine Used Banding press, 
furnace arbor press, Fig. 60. Number of Operators per Opera 
tion—Two. Pressure Required—1300 Ib Special Fixtures 
Fixture to locate band in groove, Fig. 73; set of banding dic 
Fig. 74: tongs, Fig. 75: bar for bands (jawes None Produc 
tion—150 per hi Note—First operator puts about 40 bands 


on a bar and inserts in furnace; when the bands are at red 
heat, the operator takes one out with tongs and drops into 
arbor-press fixture, then drops in shell butt first, slightly com 
presses band and passes shell to man at banding machine, 
who finishes the operation 
OPERATION 13. TURN BAND ON LATHE 
Transformation—Fig. 76. Machine Used—Reed 18-in. lathe, 


Fig. 62 Number of Operators per Machine—Ons Work 
Holding Devices—Universal 9%-in. three-jaw chuck Tool 
Holding Devices—Two tool posts. Cutting Tools—Standard 
band-turning tool; standard band-facing tool; 10-in. mill file 
Number of Cuts—Two, forming and facing Cut Data 330 
r.p.m., 320 ft. surface speed Average Life of Tool Between 
Grindings—About ™ day Special Fixtures—Revolving cen 


ter; form, Fig. 77; form holder, Fig. 77; form follower, Fig. 77 
Gages—Band profile, Fig. 78; maximum diameter of band ring, 
Fig. 79; minimum diameter of band ring, Fig. 79. Production 

400 per 8 hi Note—Band is profile turned, faced, and then 
smoothed with file 

OPERATION 13-A. TURN BAND ON SPECIAL MACHINE 

Transformation—Fig. 76. Machine Used—Fig. 61 Number 
of Machines per Operator-—Ons Cutting Tools—Roughing 
tool, Fig. 81; finishing tool, Fig. 80; end scraper for hand us¢ 
on rest Number of Cuts—Two Cut Data—Spindle runs 145 
r.p.m.; 120 ft. per min. surface speed Special Fixtures—Out 
side swing, bracket is a stop; front swing bracket is hand 
scraper support. Gages—Same as operation 13 Production 
750 per 8 hr. 
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FIG APPARATUS F 84. PRESS FITTED FOR 
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OPERATION 14 RESIZE THREADS AND COUNTERBORE OPERATION 15 SANDBLAST 
Transformation Fig. 82. Machine Used Warner & Transformat.o Fig. 89 Number of Operators—One. 
Swasey turret lathe, Fig. 63. Number of Operators per Description of Operation—The operator lays a row of shells 
Machine—One Work-Holding Devices—Pot chuck; steady- on the special bench, Fig. 83, with open ends out, pulls the 
rest. Cutting Tools—Boring tool; counterbore; tap. Cut Data hinged cover nearly dow n and thrusts the end of sandblast 
80 r.p.m Coolant—Lubricated with lard oil put on with nozzle into hole in shell, sandblasting the interior to remove 
small brush Gages—Thread gage and counterbore. Produc- scale. Apparatus and E quipment Used—DPaxson-Warren sand- 
tion—280 per 8 hr. Note—The shells are now inspected all blast equipment, using o. 5% chilled-steel shot, made by 
over and divided into three weight classes: 12 Ib. 1 oz. to 12 Ib Globe Steel Co., Mansfield, Ohio; 80 lb. air pressure, with %-in. 
tf oz., 12 Ib. 4 oz. to 12 Ib. &§ oz., and 12 Ib. 8 oz. to 12 Ib. 12 0z.; diameter nozzle outlet. Gages—None. Production—3000 per 
these weights are then averaged in the loading process. 8 hr. P 
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OPERATION 1 


OPERATION 16. HYDRAULIC TEST 

Description of Operation—Case is placed in a vise, and a 
plug is screwed into the end to make it water-tight; the case 
is then placed in a special fixture, Figs. 84 and 90, in a 1500- 
ton heading press; the pressure applied is 350 tons, or 20,000 
lb., per sq.in. Apparatus and Equipment Used—1500-ton head- 
ing press; pressure pump; testing fixture, Fig. 90; triplex 
chain drop; common vise. Gages—None. 


OPERATION 1. PAINTING INTERIOR BY HAND 


Transformation—Fig. 91. Number of Operators—Two. 
Description of Operation—Operator pours case full of Cebal- 
ine anti-acid paint up to threads, then pours it out and sets 
case in rack, base down, to drain a minute or so; second oper- 
ator takes a drained case from rack and wipes end and 
threads with waste, and places it in truck box to dry; paint 
dries rapidly in about 1 hr. Apparatus and Equipment Used 
—Cans of paint, pans, draining rack, waste, Fig. 92. Produc- 
tion—1200 per 8 hr. 


OPERATION 1-A. PAINTING INTERIOR WITH A SPRAY 


Transformation—Fig. 91. Number of Operators—One. 
Description of Operation—Using the spraying apparatus, Fig. 


~ FIG.9 


85, the operator thrusts the nozzle inside a shell, presses the 
valve lever and sprays the inside to the threads; he then 
shuts the valve and withdraws nozzle. Apparatus and 


Equipment Used—Eureka spray and Cebaline anti-acid paint. 
Production—10 per min. 











FIG. 85. INTERIOR PAINT-SPRAYING OUTFIT 
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OPERATION 2. WEIGHING 
Number of Operators—On¢ Description of Operation 
Operator places case on scale platform, weighs it and chalks 
weight on side, Fig. 93, then places piece in tote box, ready 
for elevating truck. Apparatus and Equipment Used—Small 
platform scale. Production—1600 per day 


OPERATION 3-A. FILLING WITH TRINITROTOLUOL 

Transformation—Fig. 94. Number of Operators—Three in 
gang for filling and compressing. Description of Operation— 
A complete fuse and base cover are kept on platform of scale; 
first operator weighs out enough trinitrotoluol in a tin con- 
tainer to bring total weight of case, fuse and base cover to 
15 1lb.; he then pours the trinitrotoluol into case on holding 
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FIG. 86. FILLING WITH TRINITROTOLUOL 














COMPRESSING 





THE TRINITROTOLUOL 
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FIG. 88. HOLDING FIXTURE AND RAMMER 
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block and rams down powder with brass rammer and heavy 
rawhide hammer; load is then compressed in hydraulic press; 
in case of a light-weight shell, more powder is added and 
izgain compressed, in some cases several compressions being 
necessary to get enough powder in to bring weight high 
nough Apparatus and Equipment Used—Small platform 
scale, rawhide hammers, brass rammer, holding blocks, Fig 
S6 Production 320 per day 
OPERATION 3-B COMPRESSING THE TRINITROTOLUOL 
Transformation—Fig. 95 Machine Used—Riehle 40,000-lb 
hydraulic pre Number of Operators in Gang—Three 
Punches and Punch Holders Bronze ramming punch, Fig. 96 
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OPERATION 4 REAMING FOR FUSE CASE 
Transformations—Figs. 103 and 104. Machine Used—Small 
lathe, Fig. 97. Number of Machines per Operator—On¢ Cut- 
ting Tools—Reamer, Fig. 105. Gages—Stop collar on reame! 
Production—1200 per 8 hi 
OPERATION 5. CLEANING THREADS AND COUNTERBORE 


Number of Operators—One Description of Operation— 


Operator places case on revolving fixture, Fig. 98; cleans 
threads and counterbore with hook tool and scraper; then 
wipes with waste soaked in benzol and finally wipes with dry 
waste Apparatus and Equipment Used—Fixture, Fig. 107. 
Production—350 per S8-hr. day 





























FIG. 99 PAINTING THE OUTSIDE 


FIG. 100 PUTTING IN FUSE AND BASE COVER 











FIG. 101 


PRESSING ON BASE COVER WITH TRACER 


Description of Operation—Second operator takes filled case 
and puts in hydraulic press; third operator then operates 
valve levers from outside of “bombproof,” as soon as second 
operator is outside, and watches operation of press ram from 
a mirror placed as shown in Fig. 87; about 30 sec. is required 
for ram stroke each way; the punch is forced in 4% in. from 
end of case, which is 4% in + \%-in. allowance for end of 
detonator fuse. Pressure Required—Pressure varies according 
to amount of trinitrotoluol needed to bring weight of case to 
15 lb. + 2% o2.; on cases weighing 12 Ib. 2 oz., about 24,000 
lb. pressure is required; from 12 Ib. 4 oz. to 12 Ib. 6 oz., 14,000 
Ib.; 12 Ib. 14 oz., 8000 Ib as a rule, 12-lb. 2-oz. cases are 
considered too light, as the pressure required to force in 
enough trinitrotoluol makes the work too dangerous. Special 
Fixtures—Case-holding fixture, Fig. 88 Production—320 per 


day Note—The bombproofs in which the presses are placed 
ire of concrete about 7 ft. wide, 9 ft. long, 10 ft. high, with 
walls 1 ft. thick 














FIG. 102. PLANISHING THE BANDS 


OPERATION 6. PAINTING OUTSIDE 

Transformation—Fig 108 Number of Operators—One. 
Description of Operation—Operator chucks case in small lathe, 
Fig. 99, fitted with split centering chuck, pushing butt end 
in as far as the rotating band will allow; he then starts lathe, 
which runs 240 r.p.m., and applies paint with wide brushes. 
Apparatus and Equipment Used—Black, red and gray paint; 
three brushes to suit Production—350 per day. 

OPERATION 7-A PUTTING IN FUSE (WITHOUT 

NIGHT TRACER) 

Transformation—Fig 109 Number of Operators—One. 
Description of Operation—Operator puts case in vise and sees 
that reamed cavity is clean and deep enough; if not, he puts 
in a reamer and pounds and rotates it until of the desired 
size if the threads are tight, he retaps them; the threads 
of the detonating fuse are greased with cosmoline, and it is 
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OPERATION 6 


OPERATION 7-B PRESSING ON BASE COVER WITH 
NIGHT TRACER 
Transformation—Figs. 112-A and 112-B 
Watson-Stillman hydraulic press, Fig. 101. Number « 
ators—Two Description of Operation—The base detonating 


fuse is put in as in operation 7-A, then piece is taken by this 
Covel 


Machine Used 
{f (per- 





OPERATION 7-C 





FIG.114 
OPERATION 7C 


SCREWING IN NIGHT TRACER 


gang; the helper puts on lead disk and night-tracer base 

ind presses in the calking ring; press operator then takes it Transformation— Fie 114 Number of Operators—ne 
and presses down the ring, as shown Pressure Required Description of Operation—Operator clamps a night tracer in 
About 2000 Ib. Special Fixtures—Point-holding block; cover- a vise and, holding the case in his hands, screws it on the 
ring pressing block, Fig. 113. Production—300 per 8-hr. day. trace! Apparatus and Equipment Used—Common vis« 
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OPERATION 1} 
OPERATION 1. CUT FROM TUBING (COPPER) OPERATION 1 DRILLING, COUNTERBORING, TAPPING 
Transformation—Fig. 115. Machine Used 15,000-Ib. ad Transformation Fig 120 Machine Used Brown & 
justable-stroke crank press Number of Operators per Sharpe automatic Number of Machines per Operator Thre 
Machine (one Special Fixtures—Shearing attachment, Fig Cutting Tools—%-in. twist drill (drills in {! in. for counter 
116 Gages—Maximum and minimum width, Fig. 117 Pro- bore) in. twist drill; combination reamer and counterbore 
duction—3000 in S-hr. day Fig. 121; tap, Fig. 122; circle chamfering tool, 3 in. in diamete 
circle cutoff tool, 3 in. in diameter by 0.10 in. thick Cut Data 
1200 r.p.m. for all but tapping; 530 r.p.m. for tapping 
OPERATION 2 ANNEAL Coolant Zurn cutting oil. Gages Depth of drilled hole, Fig 
' ; = —" ' : 23; maximum and minimum reamed diameter plugs, Fig. 124 
) Number of Operators rhree. De scription of Operation - depth of counterbore feeler, Fig. 125; maximum and minimum 
Bands are placed 1000 at a time in a large pan, four of these diameter counterbore, Fig. 126; diameter of thread, Fig. 127 
pans are put into furnace and heated for % hr. to about 1200 depth of thread, Fig. 128; maximum and minimum length, Fig 
deg. F.; they are then placed on trucks and run out into the 129 Production—x800 per 8-hr. day Note—Made from hard- 
air to cool. Apparatus and Equipment Used—Annealing pans, rolled brass rod, %-in. diamete1 +0.005: tools are used in 
truck, furnace. Production—40,000 per S8-hr. day order given. 


OPERATION 3 PICKLE 


Turning of the bands is done on either a special ma 


Number of Operators——-Two. Description of Operation , : . . 7 
Bands are put in baskets and pickled in 1 part vitriol and 6 chine or a lathe, as shown in Figs. 61 and Ox. On the 
parts water until scale is removed and pieces are brightened lathe ¢ ls are di he si . slide Dna ol 
Production—8000 per 8 hr lathe two tools are used in the same siide, ne rougns 
off and edges the band, and the other finishes it, being 
OPERATION 4. WASH guided by means of a profile block and follower at the 
Number of Operators—Two. Description of Operation ; _ Lencatucm & . . , : 1a 
Washed well in cold water to remove pickle solution Appa- hack, A final dre ssing’ is given with a mill file. 
ratus and Equipment Used—Basket and tank Production () the snecis aehine » bh; ic PP ohe > writ] 
S000 per day Note Pickling and washing tanks are side by n th = ial machine, the band is rous hed off wit! 


side, and a basket of pickled bands is simply hoisted out of one tool and then finished with a form tool. A tool rest 
one tank into the other and, after washing, suspended a short , ; , 
time to drain. is then dropped in place and the band smoothed up with 


an end s¢ raper. Following this the threads and counter 

OPERATION 5 *LANISHING , . . .: 26) rm.: 

PERAT! PLANISHING hore are carefully sized, as shown in Fig. 63. This oper 
Transformation—Fig. 118. Machine Used—15,000 Ib. adjust- ; ‘ 

able-stroke crank press, Fig. 102. Number of Operators per ation, howeve r, Is not always necessary and Is only don 

Machine—One Special Fixtures—Fig. 119. Gages—-Maximum 


; 4 when needed, 
and minimum, Fig. 117 Production—3000 per 8 hr. 
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FIG.133 OPERATION 2 FIG. '32 
OPERATION 2 FACING END AND THREADING OPERATION 3. TURNING IGNITION TUBES 
Transformation—Fig 130 Machine Used—Turret lathe, Transformation—Fig. 140 Machine Used—Brown & Sharpe 
Fig. 131 Number of Operators per Machine—One Work- automatic Number of Machines per Operator—Three. Cut- 
Holding Devices—Collet chuck Cutting Tools—Facing tool; ting Tools—Drill; countersink; formed tool; cutoff tool Cut 
die to cut 0.625 (+ 0.000, 0.004) diameter, 18 left-hand U. 38. Data—Spindle runs 2400 r.p.m. Coolant—Zurn Cutting oil. 
Standard thread. Cut Data—Speed, 850 r.p.m. Coolant—Lard Gages—Combination, Fig. 141 Production—3500 per 8 hr 
oil. Gages—Maximum and minimum thread gage, Fig. 132; Note—Made from \-in. diameter brass rod. 
length gage, Fig. 133. Production—1200 per 8-hr. day. 
OPERATION 1 PUNCHING INNER DISK OPERATION 4. MILLING IGNITION TUBES 
Transformation—Fig. 134. Machine Used—Small punch Transformation—Fig 142. Machine Used—Hand miller 
press. Number of Operators per Machine—One. Punches and Number of Operators per Machine—One Work-Holding De- 
Punch Holders—Fig. 135. Dies and Die Holders—Fig. 136. vices—Miller vise and formed jaws, Fig. 143. Cutting Tools 
Lubricant—Mineral oil Production—About 75,000 per 8 hr. Milling cutter, 1% in. in diameter, 20 teeth. Cut Data—Cutter 
Note—Press flywheel runs 70 r.p.m runs 600 r.p.m Production—4000 per day. 
-rRpatT , 9 INC NG ITER Sk . a — — , , , , * ' 
OPERATION 2. PUNCHING OUTER DISK OPERATION 5. ASSEMBLING IGNITION TUBE TO 
Transformation—Fig 137 Machine Used—Small punch OUTER DISK 
press. Number of Operators per Machine—One. Punches and _ 
Punch Holders—Fig. 138 Dies and Die Holders—Fig. 139 Transformation—Fig. 144. Number of Operators—One. 
Lubricant—Mineral oil Production—About 75,000 per 8 hr. Apparatus and Equipment Used—Bench riveter, Fig. 145 
Note—Press flywheel runs 70 r.p.1 Production—1600 per 8 hr, 
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The next in order is a thorough inspection of the en- 
tire case by a group of regular inspectors who also divide 
the shells according to weight, after which the inside back 
of the threads is sandblasted, as shown in Fig. 83. The 
shells are laid in a row on a wooden grating, open ends 
out, and the operator thrusts the sandblast nozzle into 
each in turn. This thoroughly cleans out the part of the 
cavity that has not been machined. 

The hydraulic testing is done in the apparatus shown 
in Fig. 84 and in detail in Fig. 90. The test is an ex- 
ternal one, a plug being screwed into the base to make it 
water-tight ; then the shell is hoisted into the testing cyl- 
inder by means of a chain block hooked to a screw-eye in 
the base plug. 
as to be moved from loading to testing positions under 
the press ram. The moving of this testing cylinder is 
accomplished by the operation of a small hydraulic cylin- 
der at the back of the press, the connecting-rod of which 
is coupled to the cylinder, as can be seen in Fig. 84. Af- 
ter the cylinder, full of water and with the shell inside, is 


The testing cylinder slides on ways, so 
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pressure applied until it is equal to 350 tons, or about 
20,000 Ib. per sq.in. on the surface of the shell. This 


test shows whether there are any flaws, weak spots. or 
blow-holes leading into the interior. 

The first operation directly connected with the loading 
of the explosive charge is painting of the interior with 
acid-proof paint, the various loading operations being in 
the following order: 


interior by hand 
interior with a 


Painting 
-A. Painting 
Weighing 


—_ 


spray 


9 


3-A. Filling with trinitrotoluol 

3-B. Compressing the trinitrotoluol 

4. Reaming for fuse case 

5. Cleaning threads and counterbore 

6. Painting outside 

7-A. Putting in fuse (without night tracer) 
7-B. Pressing on base cover (with night tracer) 
7-C. Screwing in night tracer 


Painting of the interior may be done in either one 
of two ways: By hand, using the outfit shown in Fig. 92, 
or with a spray, using the apparatus shown in Fig. 85. 


The hand method is slower, but may be used where a spray 


is not available or when it is out of order. The operator 
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OPERATION 1 LOADING ILLUMINATING POWDER 
Transformation—Fig. 146 Number of Operators—Three 
Description of Operation—Tracers are filled and mixture com- 


pressed in a bombproof with the same type of Riehle press 
used for trinitrotoluol loading; tubes are first filled with 
illuminant powder and placed 10 at a time in the fixture 
shown in Fig. 147 and given 40,000 lb. total pressure, equal 
to 4000 each; this is repeated three times, Apparatus and 
Equipment Used—Riehle hydraulic press; holding fixture and 








NAL Le a woeeeeee FIG. 148 ‘ 


FIG. 146 


if 


« @4«@ 4 











FIG. 146 &147 OPERATION | 
FIG. 148 &149 OPERATION 2 
FIG. 150 OPERATION 3 
F1G.151&152 OPERATION 4 
F1G.153,154 &155 OPERATION 5 
FIG. 154 
pressing punches for 10 tubes; small-handled powder meas- 
ures or dippers Production—1000 per S-hr. day. 
OPERATION 2. COUNTERBORING 
Transformation—Fig 148 Machine Used—Small turret 
lathe Number of Operators per Machine One W ork-Hold- 
ing Devices—Collet chuck Cutting Tools—Counterbore, Fig 
149 Cut Data—Spindle runs 350 r.p.m Production—2000 per 
S-hr. day. 


OPERATION 3 
Transformation Fig 


LOADING 
150 


IGNITION MIXTURE 


Number of Operators—Three. 


Description of Operation / gr. igniting mixture is poured 
into drilled and counterbored hole and shaken down: 24 er. 
bleck powder is then poured on top of this and a brass inner 
tisk placed on top of the powder; each tube is given 4000 Ib 

essure, using the same fixture as for illuminant: in loading, 


iwo holders are used with one set of punches in the press, and 
they are employed alternately, asthe illuminating and igniting 
»owder are loaded in turn Apparatus and Equipment Used— 
Same as for operation 1 Production—1000 per 8-hr. day 
OPERATION 4. LOADING 


RETARDING MIXTURE 


Transformation—Fig. 151 Description of Operation—On 
top of the inner disk is poured 12 gr. delay mixture; the outer 
disk is put on, the holes in the two disks being placed on 
opposite sides; two tubes are compressed at once at 14,000 Ib 
total pressure, or 7000 each, using the holders and punches 


shown in Fig. 152 Apparatus 


; and Equipment 
hydraulic press in bombproof 


Production 


Riehle 
day 


Used 


1800 per 8-hr 
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OPERATION 5 TRIMMING END 

Transformation—Fig 153. Machine Used—Small turret 
lathe Number of Operators per Machine—One W ork-Hold- 
ing Devices—Collet chuck Cutting Tools—Fig. 154. Cut 
Data—Spindle runs 350 r.p.m. Production—2000 per day. Note 

Tracer is chucked and end of tube faced off until about 0.002 
in. from outer disk: inside of mouth and disk is then coated 
heavily with nonacid paint, except opening in ignition tube; 
complete night tracer is shown in Fig. 155. 
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the 


The! Passes 


shell to another, who wipes the threads 


with waste. The spray method is far quicker and does 
not smear the threads so much, as the operator turns on 
the spray after the nozzle is inside the shell and turns it 
off before removal. 

The weighing of the case is for the guidance of the 


fillers, the weight being chalked on each shell, as shown 
in Fig. 93. The fillers work in gangs of three, one fill 
ing, one carrying and refilling, and one operating the 
press, These operators shift positions or help on the 


different operations, occasion demands in order to 


as 
balance the work. 

The high explosive, or trinitrotoluol, is a vellowish- 
white powder not dangerous in the ordinary sense, until 
compressed ; but when compressed and fired by means of 
a detonator, it is one of the most powerful explosives 
known. 
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Compressing the trinitrotoluol is done with a hydraulic 
press placed in a concrete bombproof room, the oper- 
ator watching the actual work by means of a mirror, as 
shown in Fig. 87. A shell in the holding fixture with the 
punch or rammer ready to descend is shown in Fig. 88. 
The rammer presses the explosive solidly into the shell 
and leaves a cavity for the insertion of the detonator. 
This cavity afterward has to be reamed out to size, which 
is done as shown in Fig. 97. The reamer is held in a 
chuck and passes over two jaws of a steadyrest, which not 
only steadies the reamer, but acts as a stop for the depth 
of the cut. Fig. 105 shows a stop collar on the reamer, 
but in the actual shop practice this is no longer used. 
The operator places a shell on the guiding block and 
presses it forward onto the revolving reamer until the 
end of the shell contacts with the steadyrest jaws. 

After being reamed out, the threads and counterbore 
have to be cleaned. This is done by placing the shelk on 
the fixture shown in Fig. 98 and using the hook tool there 
shown to clean the threads as the operator rotates the 
shell by hand. The counterbore is scraped out with a 
scraper made from an old file. 
the shell is painted from point to band, while held as 
shown in Fig. 99, the operator applying the paint with 
wide brushes. 

The detonator fuse is next screwed in, with the shell 
held in a bench vise, Fig. 100. A detonator is shown at 
A. If the threads are a little tight, a tap B is run in. 
If the hole is not quite deep enough or has not clearance 
enough, it is made larger by pounding and rotating the 
reamer C’ in the hole. With everything clear, the fuse is 
screwed home with the locked to the 
notches in the shell with a punch and hammer. In case 
no night tracer is to be used on the shell, lead plugs are 


Following these operations 


spanner D and 


pounded into the spanner holes, and a sheet-metal cover 
E is put over the end with the edges in the cover groove. 
A calking lead ring F is then pounded into the groove 
as indicated in Fig. 109. 

Where a night tracer is used, the fuse is put in in the 
same way, the lead slugs are pounded in, the special cover 
put on and a lead ring put in place. This ring, however, 
is not pounded in as previously described, but is pressed 
in as shown in Fig. 101, the process being graphically 
shown in Figs. 112-A and 112-B. Screwing in of the 
night tracer consists in placing the tracer in a vise and 
screwing the shell onto it by hand. 


oT 
gI 


MAKING THE BAND 


Operations on making the copper band are as follows: 


Cut from tubing 
Anneal 

Pickle 

Wash 

Planish 


Ol m Cobo 


The list of operations is almost self-explanatory; the 
details, however, are given under the proper headings. 
The last operation, planishing, is really a sizing for width, 
as the band is pressed between two flat dies, as shown in 
Fig. 102. 


MAKING Nigut TRACER 


1. Drilling, counterboring, tapping 
2. Facing end and threading 


Night tracers are made from brass rod in automatic 
screw machines; the order of procedure is as given above 
and is the usual standard screw-machine practice in 
every way. 
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Facing and threading of the closed end is done in a 
hand screw machine. 
Makine Nigut-Tracer Disks 
1. Punching inner disk 
Punching outer disk 
Turning ignition tubes 


9 
3. 

4. Milling ignition tubes 

5. Assembling ignition tube to outer disk 


The making of the disks is a punch-press job, as shown 
by the punches and dies, Figs. 135, 136, 138 and 139. 
The ignition tubes are made on automatic screw machines 
from brass od and are milled off at a sharp angle on the 
outer end in a hand miller. The assembling of the ig- 
nition tube to the outer disk is done by hand, and then 
the tube is riveted fast in the disk in the bench riveter, 
Fig. 145. 


LoapING Niagur TRACER 


Loading illuminating powder 
Counterboring 

Loading ignition mixture 
Loading retarding mixture 
5. Trimming end 


Tae CODD 


The loading of the night tracer with the illuminating 
powder is done in a hydraulic press, using the holders and 
punches shown in Fig. 147. 
ings are needed to complete the work. After the illumi- 


Several fillings and press- 


nating powder has been pressed in, it is machined out at 
the open end of the tracer in a small turret lathe, using 
the combination drill and counterbore, Fig. 149. The 
object of drilling into the illuminating powder is to give 
the ignition mixture a better chance of surely doing its 
work. The ignition mixture is next put in and the inner 
disk pressed in. On top of this a slow-burning powder is 
placed, and then the outer disk is pressed in. Finally, the 
end of the tracer is faced off with the tool shown in Fig. 
154. The tracer is now ready to be screwed into the base 
of the shell. It may be noted that the thread on the base 
of the tracer is left-hand, so that there is no tendency to 
unscrew as the shell is fired from the gun. . 


Turning Wheel Fits and Journals— 
Pennsylvania R.R. Practice 


By Joseru K. Lone 


The use of burnishers for finishing bearing surfaces and 
wheel fits has long been standard practice in many rail- 
way shops, and might be of advantage where heavy-duty 
The illustrations 
show the cutting tools, the burnishing rollers and their 


hearings and press fits are concerned. 


holders, and the gages used. 

Fig. 1 illustrates 
the right- and left-hand tools for journals from 5x9 to 
6x11 in.; Fig. 2 for 414x8-in. journals; Fig. 3 for 414x 
&-in. and for special “foreign” 1H4x8 in. In 
Fig. + is shown the size tool for the 3%4x7-in. journal, 
Fig. tool. The cutting end of 


this tool is made the same as the right-hand tools shown 


The tools are shown in Figs. 1 to 5. 


journals 


while 5 shows an offset 
in the preceding illustrations. 

The straight tools are made in pairs—right and left— 
while the offset tools 
the latter the 
axle is put on with both wheels in place, to have the 


for use in double-end axle lathes, 
are for use in large gap axle lathes. In 


journal trued, and it is generally necessary to have an 
offset tool for that purpose. 

The cutting speed may be from 70 to 90 ft. per min., 
The feed for 


and rolling can be done at the same speed, 
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both is from yy to 4% The depth of 
cut varies with the wear on journal. If it is 9 im. 


taken, one heavy and one 


in. per revolution. 


or over, two cuts should be 
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FIGS. 1 TO VARIOUS CUTTING TOOLS 


light. The rollers should be well oiled on the rolling sur- 
pace while being used, 
The amount of metal to be left for burnishing depends 


n the finish of the last cut. When this is fairly smooth, 
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the cutting tools and rollers should be made of a high- 
erade tool steel. 

The rolling, or burnishing, tools are shown in Fig. 6. 


Both of these tools fit into the same holder, which is 


TABLE OF ROLLER SIZES 
No A, In B, In. C, In D, In E, In F, In 

X ! ; Vie li’ i i ; 
X 2 | V's i's i ; i 
\ 3 4 i is te 3 
Y 4 | is ihe ie ; 
X > hi's hi’ Is ‘ 
xX 6 « lis lis Is ; 
Y 7 i ié Vy 1} ; 
Y 8 lis is 'S Ws i 

Numbers | and 5 for 5x9 in, 55x9 in, 5$x/0in, 5}xtl in and 6x! I-in journals 
Numbers 2 and 6 for 44,x8 in , and special foreign 4}x8in journals Numbers 
4and 8f 3}x7-in journals 
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¢ General Dimensions the same in all these Gages 
™Gollar Fillet w o Collar Fillet”, 
& 
7 2 Nn GA 5x9” an 
a. 7 ” V0. 0A = 9% i 
Special Foreign, 458 No 6B=548x9" ° | 
No 48-4478 7 oe 
No. / = 53/0 
7 "8 
No. 7B= 53x// 
FIG. 7. VARIOUS SPECIAL GAGES 


shown at A; the spindle is illustrated at B and the wash- 
ers at C and D. The spindle is of tool steel, hardened 
and ground. The washers C are also of tool steel, hardened 
and ground, one being placed at each end of the burnish- 
ing roller, while the outside washer D is 
made of axle steel, as it merely forms 


A i — a seat for the nut. The rollers Y and 

Ui fa Y are made of tool steel, hardened, 

‘Llp 4 \ and ground out for the spindle bear- 

. \ ing and also on the outer curved face, 
4 yp ; on , . 

\ ve svt RY as shown. The oil grooves in both the 
S| & Kom roller and the spindle are clearly shown. 
shgntly The table of sizes gives the dimen- 
% founded ‘ i . - 4 

Fl sions of the rollers for different axles 

wv . x and also for both single- and double- 

ended lathes. The gages form an im- 

portant part of the whole method and 

al oy" > are shown in Fig. 7. They are made 

ssh c mt of ,';-in. tool steel and are hardened 
\ r . 

Ae and ground. The outside corner gages 
wa s / : the fillets on the different sizes of axles 
al = oi ; rn . . 
3<} D> stamped on each gage. The inside 
S| | ay” - corner, or curve, shows the shape to 

e 3 ; 
118 which the tool to be used is ground. 
™ 1) 2. [Corners his is ' icate of > radins 
OM Sightly This is not a duplicate of the radiu 
Yy pounced of the journal, as can be seen by the 

+ 

\ ¢; difference between the solid and dot- 
ted lines. The space between these 








FIG. 6 THE BURNISHING TOOLS 


‘sy in. is usually sufficient. Rolling surfaces should be 
set perfectly square with the axle. The proper fillets 
should also be given each side of the roller hub to avoid 
cracks developing either in hardening or in use. Both 





lines shows the amount of metal to be 


left by the tool for final rolling by 
the burnishing tool, already shown. The center gage is 
for testing the lathe centers and the centers in the axles. 
It is of the usual type, but is made longer and heavier for 


convenience in handling. 
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Heat-Treating Plant of the New Process 
Gear Corporation—II 


By E. A. SuverKrop 





SYNOPSIS 
hardening operation is performed is well lighted 
by means of a glass roof. The floors of the furnaces 
and that of the cooling dock are on the same level 
so that once the pots are raised to the level of the 
furnace platform no further lifting ts necessary. 


The furnace room where the case- 





In Fig. 7 is shown a view down the center of the fur- 


nace room. This department is 50 ft. wide by 140 ft. 
long and is one story high. At the extreme back is the 


coke 


storage, into which the coke is shot from the spur 


department. Its basis is the depth of the keyway and 
thickness of the tooth of the gear. 

The furnaces are equipped for the reception of both 
base- and rare-metal thermocouples. Two protection tubes 
are provided in the top of each furnace. One of these is 
permanently occupied by a pyrometer ; the other is used, 
without disturbing anything, for checking the permanent 
pyrometer, The cold-end junctions are carried to a cen- 
tral station, at which the temperature is maintained con- 
stant by an electric thermostat. This device controls the 
temperature within 3 deg. F. 
Kach furnace is provided with an indicator. 


above or below normal 


These are 





FIG. 7. 
track two stories above. Overhead trolleys run to each 
furnace and carry the lifting tools A, which take hold of 
the pots by the ears, as shown. 

The temniperature of the furnaces is around 1650 deg. F. 
There is of course a fixed temperature for each analysis 
of steel and sectional area of work. <A rule covering this 


has been evolved by Mr. Dodge, superintendent of the 


FURNACE ROOM, SHOWING THE OVERHEAD TROLLEYS AND THE 


TOOLS 


LIFTING 


out of the way, but can be seen by the operator at all 
times, 

Mention has been made of the cooling dock. If the 
reader will refer to Fig. 8, he will see how its floor level 
is arranged with relation to the floor level of the furnace 
room. In this illustration A represents the floor level of 
the furnace room, B the inclined runway to the cooling 
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dock and C the level of the floor of the cooling dock. One 
of the furnaces will be noticed at D, and at & may be seen 
the charging platform in front of it. The floor C of the 
cooling dock is at the same level as the charging plat- 
forms E£ of the furnaces in the furnace room. 

By this arrangement of levels the men have no lifting 
to do when the pots are withdrawn from the furnaces. 
The overhead trolleys run right out to the cooling dock 
and connect there by means of switches to two overhead 
tracks running the full length of the dock. 
operated switches permit the workmen to transport the 
pots to any point desired. One of the lifting tools will be 


Simple hand- 


observed in this illus- 
tration at F the 
overhead tracks at G. 
In Fig. 9 is shown a 
part of the 
dock with the pots on 


and 


cooling 


the floor. The dock 
is raised about 4 ft. 
above the ground A 


outside. The sill B 
is of heavy steel and 


concrete construction, 





with an opening 
underneath to the 
outside air. Cross- 
wise at (’ are heavy 
I-beams for the sup- 


port of the standard 
grate bars D that form 
the floor. Thus indi- 
rectly the cooling floor 
is open to the outside 
atmosphere ; and when 


the heated pots are 
laid on it, the hot air 
rising from them 
causes a draft that 
draws the cool air 
from the outside and 
accelerates the  cool- 


FIG. 8 RUNWAY 
ing. This dock is ap- 

proximately 130 ft. long by 12 ft. wide. Vertically slid- 
can be raised or the 
Here, too, at F the 


To handle the pots on 


ing steel shutters 2 lowered as 
treatment 


overhead tracks and 


demands. can be seen 


switches, 


the dock, self-sustaining rope blocks G are used. When 
the pots are cool, they are raised with the block G 
and literally thrown along the dock by the workman. The 


track overhead is so level that the men with a vigorous 
swing can propel a pot the entire length of the dock, the 
block automatically sustaining the loaded pot during 
transit. 


The pots gre dumped at the other end of the dock—that 
is, at the packing-room end—over a hopper into which 
the fireclay luting, dust and hardening compound fall 


through the openings between the grate bars. This mixed 
material is then taken by an exhaust system to a separator 
that automatically removes the spent material, clay and 
dirt. The remainder, which is suitable for mixing with 
new compound, is sucked up to the mixing room on the 
top, or fourth, floor of the packing house, where it is 
mixed with new material in the proper proportions and 
shot down to the packing room again. 





FROM THE 
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The work from the pots is placed in tote boxes and 
carried up on an elevator to the sorting room on the 
fourth floor of the hardening building, which adjoins the 
packing building. 

The hardening four stories in height and 
covers a ground area 122x43 ft. It is of heavy concrete 
steel construction, as the loads of machines and material 


building is 


supported by the floors are very great. One sees gear rings 
stacked several feet high; 
run about 100 lb. per foot of height, so one can readily 
estimate that the floors must be extremely strong to sup- 
port such loads without involving danger of collapse. 


at a rough guess these would 


FURNACE ROOM TO THE COOLING DOCK 

All gears and parts from the carbonizing operation go 
to the sorting room on the fourth floor of the hardening 
building. Here they are inspected for possible defects 
made visible by the carbonizing process and are also sorted 
out into lots according to their analysis, so as to facilitate 
their handling in the processes which follow; as ob- 
viously parts made from steel of similar analysis and for 
similar duty should receive similar treatment. 

Large pieces, such as ring gears, are inspected and 
stacked singly on trucks. The smaller parts after in- 
spection are wired together in bunches containing vary- 
ing numbers of pieces. This is done for two reasons— 
to facilitate handling them into and out of the furnaces 
and quenching tanks and also to expedite counting them 
later on. 

In Fig. 10 are shown a number of staeks of gear rings 
and a truck load of smaller pinions. The condition of 
all these is just as it was when they came from the car- 
bonizing department; that is to say, they are a clean 
steel-gray in color, without scale. This is due to the pro- 
tection offered by the reducing atmosphere liberated from 
the carbonizing compound in the luted pots in which 
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they were packed. Here and there they are slightly clis- 
colored, but this is only superficial and not caused by 
scale. The smaller gears shown in Fig. 10 are wired in 
bunches of five for the reasons previously stated. Part of 
the work in this department consists in wire brushing the 
gears, etc., to remove any of the carbonizing material that 
lodges in the tooth spaces or other depressions or holes. 
This cleaning facilitates inspection and assists in elimi- 
nating dirt from the quenching oil in the hardening tanks 
and system. 

From the sorting room the gears are trucked through a 
communicating doorway to the hardening department, 








FIG. 9. 


which is housed in two adjoining rooms on the fourth 
floor of the hardening building. In Fig. 11 is shown a 
part of the hardening room adjacent to the sorting room. 
It has been in use for some time and, owing to discolora- 
tion of the windows and the smoke from the furnaces and 
vapor from the oil quenching tanks, a satisfactory photo- 
At A will be observed one of 
They use ordinary fuel 
of these 


graph was not obtainable. 
the oil-fired semi-muffle furnaces. 
oil at 10 Ib. pressure and air at 1 Ib. A 
furnaces runs along both sides of each hardening room, 


row 


It may be mentioned in passing that not only does all 
steel bought by the company undergo a rigid chemical 
analysis, but all coal, oil and other materials used in the 
factory are analyzed in the company’s own laboratory. 

In this room there are 12 such furnaces, six along each 
side, two cyanide pots and two General Electric oil draw- 
ing furnaces. The air for the furnaces is supplied by 
General Electric turbine blowers and is preheated, but 
this will be described later in connection with Fig. 12, 
which shows the other hardening room. 

At B are two of the oil quenching tanks, which are 
supplied with clean cool oil from the bottom and are 


COOLING DOCK, SHOWING THE FLOOR MADE OF GRATE BARS 
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kept constantly overflowing. Each tank is provided with 


a screen bottom (, which catches the work and is raised 
and lowered by an air hoist D. 

In Fig. 12 is shown the other hardening room and, 
11, the arrangement of the 
The air for the burners is preheated 
to a temperature of about 200 deg. F. in the following 
manner: The waste heat from the furnaces A, Fig. 12, 
is led up through the drum B on top of each furnace, 
passes up through the two ducts C into the waste-heat pipe 
DP and out into the open air through the vertical pipe 
H. The air for the burners is, as previously stated, sup- 
plied by General Elec- 
turbine 
[t passes through the 
T-shaped pipe F, 
which serves two fur 
The 
entering the drum B 
into a_ helical 
heating coil, which is 


more clearly than in Fig. 
furnaces and pipes. 


tric blowers. 


naces. air on 


Dasses 


exposed to the action 
of the waste heat from 
the furnace. It passes 
at the other end of 
the drum B the 


L-shaped pipe F and 


into 


is carried by it down 
to the 
which 
for 

Heating the blast in 
this 


nomically 


burners G, of 


there are two 


each furnace. 
manner is 
attained 


eco- 
and has the desirable 
feature of driving out 
the moisture, making 
efficient in 
the operation of the 
burner. Each furnace 
is provided with a pv- 
of the 
make as those used in 


it more 





rometer same 


the carbonizing department. The same method of con- 
trol for the cold junction is also employed, and the in- 
dicators for each furnace are also similar. 

The carbonizing process leaves the gear rings with the 
core—that part inside the “‘case”’—more or less coarsely 
crystalline. This condition must be corrected before the 
condition of the case is ameliorated. In order to correct 
it the procedure is similar to the original heat-treatment 
that was given to the rough forging when it first arrived 
at the factory. The rings are carefully charged a number 
at a time into the furnace and brought, in the case of 
nickel steel of the analysis chiefly used in this plant, to a 
temperature of about 1540 deg. F. 

When this heat has been reached, the rings are removed 
one at a time on a steel hook and quenched in oil. It 
must be remembered that this treatment is merely to cor- 
rect the core and does not result in a gear that is ready for 
use. The rings are dipped edgewise quickly in the oil, 
and the operator moves them gently back and forth.in it. 
The handling in this operation is carried out as carefully 
Slight distortion 


that may occur is corrected in the second, or low, heat. 


as possible, so as to avoid distortion. 
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Referring again to Fig. 11, at & is shown a Gleason 
hardening machine, which is used for hardening the ring 
These machines are so well known that a short 


gears. 


description should suffice to make their operation clear. 


such objects as ring gears, where the 
the work is small as compared to the 


When hardening 
sectional area of 








GEARS IN THE SORTING ROOM 


FIG. 12. LATEST HARDENING 


size of the piece, there is great difficulty (when harden- 
ing in the ordinary way by heating the piece and, while 
suspended from a hook, quenching it in oil) in keeping 
the work straight—that is, keeping it from warping. 
Hanging from the hook, one edge of the work strikes the 
cold oil first; and no matter how quickly it may be sub- 
merged in the quenching medium, there is unbalanced 
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contraction, with consequent greater or less distortion. 
This is just what these Gleason hardening machines were 
designed to overcome, and this is the way in which they 
overcome it. 

It was argued by the designer of the machine that, if 
the gear or other piece to be hardened were rigidly held 


FIG. 11. PART OF HARDENING ROOM 


ROOM, SHOWING ARRANGEMENT OF PIPING 


while being quenched, there would be less chance of dis- 
tortion; and this is the principle upon which the de- 
sign of the machine is based. 

The machine consists of a quenching tank and two 
vertically moving plungers. The base of the machine 
forms the tank, which is supplied from the bottom with 
a constant stream of cool fresh oil, the heated oil con- 
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stantly overflowing at the top and passing to the waste 
pipe leading to the storage tanks. In the center of the 
tank is a plunger, the vertical movement of which is 
from a position about 6 in. above the surface of the oil to 
about 1 ft. below its surface. Above the tank is another 
plunger the movement of which, in a vertical direction, 
is from about 2 ft. above the surface of the oil in the 
tank to a position about 1 ft. below it. 

Heavy steel dies are made to fit the gear to be hardened. 
Each shape of gear requires two dies, an upper and a 
lower. These dies are bolted to the faces of the upper 
and the lower plunger respectively. The operation of the 
hardening machine is as follows: A heated gear ring is 
inserted by the operator in the bottom die when it is 
at its normal position—that is, when it is above the sur- 
face of the oil and at rest. The machine is then tripped, 
and the upper plunger descends till it brings up against 
the ring gear, which is now clamped firmly between the 
two dies affixed to the plungers. Both plungers proceed 
to descend, carrying the gear ring between them down 
into the oil to a depth of about a foot. Liberal passages 
for the circulation of the oil are provided in the dies, and 
through these it rushes, cooling the exposed parts. 

On reaching the bottom of the stroke the plungers pause 
for whatever space of time necessary to bring the rings to 
the desired temperature. They then reverse, traveling 
upward together till the bottom plunger has reached 
the limit of its upward travel, when it stops. The upper 
plunger proceeds on upward till it comes to a stop at 
the limit of its travel. 
past ; the operator removes the gear from the bottom die in 
the machine and finishes the quenching in the tanks 
shown at B. 

The the 
second, or low, heat only and on work that is likely to 
warp. This heat is to correct the case—that is, to give 
it the durability necessary to resist wear. With the steel 
under discussion the temperature is around 1360, and the 
quenching medium is oil. After coming from the ma- 
chines the gears are drawn slightly to render the case less 
brittle. Then the gears go to a bath of hot soda to remove 
the oil. 


The danger of warping is now 


Gleason hardening machines are used for 
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Selective Assembling and 
Interchangeability 
By F. H. BoGart 


It is apparent from casual conversation with various 
classes of men employed in manufacturing plants that 
there are widely varying ideas as to what is meant by 
the expression “selective assembling” and as to the re- 
lation it bears to interchangeable manufacture. 

Not long since I was surprised to hear the superintend- 
ent of a large plant manufacturing an interchangeable 
product refer, in conversation with his chief inspector, 
to selective assembling as if it were a process of pro- 
miscuous picking and matching together from a stock of 
the various components of an assembly such parts as 
fitted, the character of the fit being solely a matter of 
the personal judgment of the assembler. This incorrect 
idea of the method is not confined to a few, yet it is as 
far from the fact as guesswork is from mathematics. 

Selective assembling is mathematics in its simplest 
form—addition and subtraetion. 


Instead of being a hit- 
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or-miss process akin to guesswork, it is the most highly re- 
fined type of assembling known to the mechanical art; and 
other things being equal, the method produces a unit of 


much greater uniformity in its mechanical characteristics 
than can be assembled from interchangeable parts. In 
other words, assembling by selection is a higher mechan- 
ical refinement than interchangeability. 

Just what is meant by the term can best be made clear 
by a description of its application in the assembling of a 


certain type of ball bearing. Fig. 1 represents two hard- 





ke 9779" 


FIG. 1. TWO THRUST PLATES AND A BALL CAGE 
ened and ground thrust plates and a conventional type 
of ball cage. Theoretically, a bearing of this type might 
be 0.775 in. thick, made up of two thrust plates each 0.200 
in. thick and a cage containing 2-in. balls. In manu- 
facturing for selective assembling, two methods may be 
followed: (1) Tolerances may be allowed on the thick- 
ness of. the plates, and the parts may be gaged during the 
processes of manufacture to hold within these tolerances ; 
or (2) no gaging at all may be done in manufacture, the 
department foreman being held responsible for keeping 
to a certain degree of accuracy established as a shop stand 
ard, 

In either case the process of selectively assembling such 
parts is the same and requires that the equipment include 
a gaging machine for rapidly testing the relative size of 
each part. This should preferably be a device that allows 
the parts to be gaged to slip very handily under a meas- 
uring point attached to a dial or pointer. The height of 
the measuring point should be adjustable within certain 
limits, so that when a size block or sample ring of the 
the dial 


This gaging device 


theoretically correct thickness is slipped under, 
or pointer can be adjusted to zero. 
must be mounted on a gaging table, the top of which is 
divided into classified sections, the general layout being 
shown in Fig. 2. 

The process of gaging preparatory to assembling then 
consists of sliding every ring successively under the gag- 
ing point, reading from the dial whether standard or plus 
or minus so many thousandths, and piling the rings in 
If the 
parts were manufactured to tolerances, the limit of varia- 
tion from standard would supposedly be governed by these 
tolerances. It is not necessary, however, that they be so 
governed ; and it is apparent that, where parts are to be 
assembled by this method, producing them to tolerances 
up to the point of gaging is in the nature of a needless 
In actual practice a small percentage of parts 


the correct classified section on the gaging table. 


expense. 
will gage outside the greatest variation provided for, and 
these are marked plus 0.008 in., or whatever the odd size 
happens to be, and put all together in a special pile in the 
space marked plus. 
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Assembling now hecomes a simple process of match 
ing complements. Assuming that the balls gage stand- 
ard 0.375 in., pairs from opposite sections give the cor- 
total thickness. After all complements have been 
matched in a given lot, an account of stock is taken and 
some wrinkle worked to even up the mismated parts. If 
the balance is on the plus side, a certain quantity may be 
marked and returned to the grinding room and specially 
If on the minus side, the stock of over- 


rect 


ground thinner. 
size balls that every bearing manufacturer carries is drawn 
upon and the thin pairs combined with an extra-thick 
cage, 

The foregoing is a special case, but it illustrates fully 
the principle involved in selective assembling. At the 
same time it shows that there is no relation whatever be- 
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FIG. 2. TYPICAL GAGING TABLE 

tween a selectively assembled product and an interchange- 
able one. In fact, interchangeable is just what it is not; 
and wise manufacturers of selectively assembled parts 
openly advertise that their product is not interchangeable. 
They warn the user that, if anything goes wrong, the en- 
tire assembly should be returned to the factory for re- 
pair. Thus it will be seen that, while the expressions se- 
lective assembling and interchangeability are commonly 
used as closely corelated, they are really about as far 
from each other as east from west and represent entirely 
contradictory principles of manufacture. 

To what extent selectively assembled parts represent a 
greater degree of mechanical refinement over an inter 
changeable product will be clear from the following com- 
parison: A hardened and ground pin is to be made a 
running fit in a bushing. The are: (1) 
For interchangeability—pin diameter, 0.750, minus 0.001 


dimensions 


in.: diameter of hole in bushing, 0.751, plus 0.0005 in. 
(2) For selec tive assembling—pin diameter, 0.751, minus 


0.003 in.: diameter of hole in bushing, 0.749, plus 0.003 
in. 

An analysis of the interchangeable dimensions shows 
that, while a clearance of 0.001 in. is possible, it is 
equally possible to have a difference of 0.0025 in., which 
on parts of this size would be a “sloppy fit.” The parte 
of the second class, on the other hand, would be gaged 
and paired to give a uniform clearance of 0.001 in. be- 
tween each assembled pin and bushing. Not only is the 
mechanical advantage apparent, but it will be noticed 
from the dimensions that selective assembling permits 


tolerance—a distinct advantage 


a much wider range olf 
from the standpoint of economical production. 
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The choice of method as applied to the manufacture of 
a certain product must depend upon the judgment of the 
individual manufacturer. It is gradually becoming ap- 
parent, however, that the public demand that the sepa- 
rate components of any mechanism purchased be inter- 
changeable—to the extent that broken or worn-out parts 
can be ordered from stock and fit into place without al- 
teration—will limit the field of the selectively assembled 
product to such devices as constitute an assembled unit in 
themselves. Parts of this character, as for instance the 
standard types and sizes of ball bearings, are naturally 
While it 
high 


purchased as a component of a larger assembly. 
is demanded that they be interchangeable to a 
degree as an assembled whole, the proportioning of the 
separate parts is left to the manufacturer’s judgment. 


New Aluminum Material 


Under the name “Acieral” the Acieral Company of 
America, 26 Cortlandt St., New York City, is introducing 
a metal that is 97 per cent. aluminum, in a chemical 
combination that gives remarkable results. It is silver 
to oxidize either in air 


1332 deg. F., has 


color and is said not 
or water, fresh or salt. It melts at 
an expansion coethicient of 0.0000153 m., specific gravity 


It can be east, 


white in 


of 2.82 and is sonorous like hell metal. 
in dies or in sand, forged, drawn and tempered to some 
extent. 


30,000 Ib. and 


strength of 
In rods and sheets the 


Castings have a tensile 
an elongation up to 5 per cent. 
tensile strength runs up as high as 64,000 Ib.; and when 
tempered, to 72,000 Ib. with an elongation of from 5 to 
“5 per cent. and a reduction of area from 10 to 35 per 
cent., according to specifications. Its hardness in cast- 
ings is 119 Brinell or 35 scleroscope., 

The metal was exhibited at the automobile show. one 
piece being a helmet such as is used by the French 
soldiers in the trenches. j 


Rapid Method of Laying Out Tapers 
By J. H. Moore 
The method of laving out tapers illustrated herewith is 
simple, though it is one that is seldom thought of or used. 


Rererring to the example illustrated, where it is de 
sired to lay off a taper of | in. in 6 in., first draw a center 
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METHOD OF LAYING OUT TAPERS 


line with perpendiculars at each end and 6 in. apart. The 
diameter at the large end is given as 34 in. On one per- 
pendicular lay off two points, each one-half of 
or 13 in. from the center line. As the taper is to be 1 
in. in 6 in., subtract 1 in. from The difference 
is 24 in. On the second perpendicular lay off two points, 
each one-half of 24 in., from the center line. 
Connect the points on the perpendiculars, and the re 


34 in., 
34 in. 
or 1} in., 


quired taper Is laid out. 
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Standardization of Airplane Parts 


By F. G. 


The subject of standardization of airplane parts is very 
wide and sweeping. The growth of this industry has 
been and will be tremendous, and may rank very close to 
that of the automobile in size and influence. It is there- 
fore of paramount importance that immediate and intel- 
ligent action be taken by recognized authorities toward 
the definite standardization of parts. 

As my aéronautical experience has been entirely in the 
manufacture of metal parts and fittings, I am confining 
my remarks to the existing conditions and recommenda- 
tions toward their permanent betterment. First, let me 
enumerate the troubles that are now met by parts manu- 
facturers and passed along, many fold, to airplane manu- 
facturers. Of screw-machine products alone, of a well- 
known type of machine, there are over 3000 separate parts. 
Many of these call for from two to ten operations. 

While the majority of manufacturers run somewhat 
along the same line in their specifications, we today have 
orders for one specific size of bolt, for practically the 
same purpose on the various makes of machines, calling 
for the use of six different metals. We are also asked to 
make this bolt in over 60 different lengths, and practi- 
cally the same conditions hold forth in eight different 
diameters. 

Should such specifications become general, it will thus 
be seen that on hexagonal head bolts alone it would be 
necessary for us to be prepared to manufacture 2880 
separate items in order to fill airplane requirements. 

An additional bolt complication is the varying thick- 
ness of heads called for by the different manufacturers. 
There can be only one head necessary—that is, the head 
with the necessary thickness, giving proper factor of 
safety; at that point, any additional thickness is super- 
fluous matter that adds very materially to wind resistance 
and weight. Less than that thickness is dangerous. It is 
our belief that fully 75 per cent. of these specifications 
can be eliminated. 

As to clevis pins, we are asked to furnish nearly a 
thousand separate items involving: various diameters, 
lengths, different sizes of cotter-pin holes, different radii 
on the different radii and thicknesses on the 
heads. call for many different thicknesses of 
castellated nuts, all largely for the same purpose. Of 
these designs, some are required in cold-rolled, case- 
hardened and nickel steel. Many of these variations can 
be eliminated. 


nose and 
Orders 


NIcKEL Steet Harp To MAcHINE 

The machining of nickel-steel castellated nuts is one of 
the most difficult operations that we have had to contend 
with, and we are by no means satisfied with the results 
obtained so far, nor are we fully confident that satis- 
factory results can be obtained. The difficulty pertains 
to the cutting of a true thread. 

We are asked to manufacture various other parts, such 
as eye-bolts, shackles and terminals, of various sizes, 
and other parts too numerous to mention, all with a 
wide range of specifications. It is obvious that the ulti- 
mate uses are the same, and it is of vast importance that 
*Read at Pan-American Aéronautic Exposition. 
tSales Manager, Erie Specialty Co. 
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the various dimensions and varied sizes of these parts be 
minimized as far and as quickly as possible. 

[ have enumerated, rather briefly, part troubles in 
I will now 
manufacturer. 


general, from the manufacturers’ standpoint. 
tell what difficulties mean to the 
With the wide divergence in size and with the many kinds 


these 


of material called for, there are many small orders for 
each part, each urgently needed. In order to secure pro- 
duction for automatic machines it is absolutely essential 


that fairly long runs be made. 
CHANGING MACHINES FOR SMALL Lots 


We have frequently changed our tools on a machine 
several times a day, in order to get out the small number 
of parts required. The buyer is frequently at a loss to 
understand why his order for 100 or 1000 bolts, as the 
Could 


this wide range of parts be materially cut down, the parts 


case may be, is so slow in being manufactured. 


manufacturer would be further warranted in running 
stock, provided he had any assurance that the size would 
he in demand in the future. ‘Today, we are uncertain as 
to what will be required in that future. 

Such a standardization would be of great benefit to the 
parts manufacturer and of much greater benefit to the 
airplane manufacturer. The number of airplanes manu- 
factured will be dependent on the productive capacity of 
parts The very 


acute today, but will become very much more so in the 


manufacturers. situation has become 
near future, 

With the average man, it would seem a simple matter 
for any manufacturer to furnish airplane requirements 
We have found to our own satisfaction that the machining 
of airplane parts is a business by itself, to be taken up in 
a small way as machines can be adjusted to speeds, feeds, 
etc., for nickel-steel production and as men can be edu- 
cated in the production of parts up to the absolute speci- 
fications required. All this takes time; and while we are 
not a large factor in the manufacturing of airplane parts, 
we have built up a good manufacturing organization. 
It has taken us over one year to accomplish this; and 
even if we could obtain the equipment, we would not feel 
able to double our productions, except as we could gradu- 
ally increase our organization—keeping it up to necessary 
efficiency in all branches. 

The metal fittings now required in airplanes are in the 
same class as the screw-machine products, as there are 
many and various types. Could these parts be standard- 
ized, the airplane manufacturer would find that the cost of 
them would be but a the 
present cost. Probably the most important individual 


factor of airplane manufacture is the turnbuckle, and as 


many of small fraction of 


such, it should be treated in a separate article. 

I recommend the following points for early considera- 
tion: 

The most important results to be gained from stand 
ardization are greater and constant production from parts 
makers, which would make possible the manufacture of 
a greater number of airplanes. This is of particular 
interest to the Government of this country, should an 
immediate need arise for the manufacture of large quanti- 
ties of machines. 
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The airplane manufacturers will be able to effect large 
savings on their costs and general operation. They will 
be required to carry less stock, as the number of parts 
will be much less; and they will be sure of certain sup- 
plies of quantities needed and greatly reduced prices per 
item. 

The manufacturers will find that uniform parts will be 
of great assistance in assembling. 

Future owners, either Government or individual, will be 


able to obtain necessary repair parts quickly and cheaply. 


STANDARDIZE SIZES AND MATERIAL 


Of particular interest to the Government in the neat 
future, as it is to purchase various types of machines, is 
the fact that interchanging 


parts for the various types of machines and will be a very 


standardization will mean 


important item in supply depots. 

Probably one of the greatest reasons, by far, for stand- 
ardization is that 
fications are recommended and strictly adhered to by both 


unless standardized and rigid spect- 
parts manufacturers and the airplane manufacturers, a 
large element of danger will be introduced. For owing to 
the rush of work, improper metals will be used, heat-treat- 
ments will not be properly made, etc., with the inevitable 
result of serious accidents in flights, resulting in loss of 
life and lack of confidence by the public in the stability of 
airplanes. The big future of the airplane, which we are 
all anticipating, will only be secured by the pubic’s having 
as much confidence in the safety of a flight as it now has 
in the automobile. 

Now, to specific recommendations 
standardization. These 
general heads and with a few specific recommendations. 

Material—The selection of the particular type of alloy 
steel is dire tly controlled by the function of the member 


looking toward 


may be embodied under a few 


for which the material is designed. In some cases there 
would be no direct advantage in using an alloy steel for 
washers, sheet-metal parts and nuts. 

Specifications—Such specifications must 
necessarily both the 
and the practical methods of manufacturing. 


tion must be given to the material producer's point of 


Designing 


combine theoretical considerations 


Considera- 


view in order to avoid an unnecessarily severe specifica- 
While, at all 


times, a high grade of material, far above the average 


tion to accomplish some minor purpose. 


commercial type is demanded, full regard should be paid 
to the manufacturing methods of economical production. 

Selection of the Material—This should depend on the 
ultimate use of the parts in question and their function. 
A part should have certain physical properties, ultimate 


strength, tensile strength, yielding point, ete. This 
recommendation, while only general, should be specif- 


ically applied to each and every individual part. 


NEEDLESS Bott DIAMETERS 


Referring to the subject of bolts, I would recommend : 
That lengths be standardized as far as possible. 
That needless diameters be eliminated; for instance, 
there is no practical need of both 4 and No. 10 bolts. 
More than one material for certain functions is surely 
unnecessary. In the majority of instances today. 314 per 
cent. nickel steel, with proper heat-treatment, fills the 
requirements with a liberal factor of safety. 
fixed in regard to the 


A certain standard should be 
Up to certain diameters, let there be 


thickness of head. 
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one fixed thickness; above this diameter, each head should 
be a certain fraction of the diameter, all to be determined 
for necessary strength, plus a necessary factor of safety 
On this specific item the parts manufacturer is asked to 
make upward of 15,000 separate items, and by stand- 
ardization a very large percentage of these items will not 
be asked for. 

My recommendation as to clevis pins is to use as limited 
Where a 
cotter-hole pin Is required, let this be the same size in all 
As the head on the clevis pin 


a number of diameters and lengths as possible. 


pins of given diameters. 
need be no stronger than the cotter pin, it is only neces 
sary that this head be of one thickness in proportion to 
its diameter. Different radii on the edge are absolutely 


useless. 
ALLOY-STEEL Nuts UNNECESSARY 


We have thoroughly investigated castellated nuts, both 
in our own laboratory and through the testing depari- 
ment of other We recommend—for 
economical production, accurate production and quantity 


manufacturers, 
production—that the use of a nickel-steel nut is no longer 
The function of a nut is to obtain good pur- 
the bolts. Satis- 


factory results can be gained by using cold-rolled steel of 


necessary. 
chase on threads of the alloy-steel 
proper carbon content and properly case-hardened. 

For a certain diameter of bolts, desirable results can be 
secured by the use of one thickness of nut only, and the 
innumerable specifications as to thickness, radius, ete., 
in vogue today with various manufacturers should be 
reduced to the one practical dimension and radius re- 
quired. 

A source of ever-present manufacturing difficulties is 
in ball-head nuts and bolts, due to the varying radii re- 
quired. The size of the ball head and nut is necessarily 
controlled by the function of the member in which the 
are placed; and as at present designed, they have several 
hundred per cent. excess strength. 

As the different designs in heads and nuts, both as to 
radius and thickness, are many and varied, one radius, 
one thickness and one diameter in proper proportion to 
the metal and diameter of the shank are all that is neces- 
sary. 

I cannot make too strong a plea as to the urgent neces- 
sity of immediate standardization of all parts used in the 


manufacture of airplanes. 


x 
Expanding Bronze Bushings 
By A. B. NELSON 


The following kink, which saved some large wristpin 
bushings from the scrap heap, may prove of value to 
others, as it is applicable to many classes of work. 

The bushings were tough bronze castings and were 
finished 7.015-in. driving fit by 54-in. bore. The bore 
is left § in. small and finished to size after assembling 
with the connecting-rod. 

In machining the pieces were turned to 7 in., leav- 
ing no drive and apparently spoiling the job. However, 
the following scheme was hit upon. 

A plug was turned about 0.001 in. smaller than the 
hore for about 4 in. and then gradually tapered to 0.015 
in. larger. It was then driven through the bushings by 
a hydraulic press, which expanded them enough to make 


a drive fit. 
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Letters from Practical Men 
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Portable Boring Machine for Molds 


Which shall be done—carry the work to the machine 
or the machine to the work? This question can only 
be answered after a careful study of the product, for 
from such a study will be revealed the costs, which de- 
termine the answer. In many cases it is possible to rig 
up portable machines by the use of which the handling 
costs will be reduced many fold, but a reduction in cost 
can also be attained by fitting up a portable machine for 
boring templets in the mold loft. 

In the mold loft it is customary to do all mold boring 
on a stationary boring machine. This means that the 
templets must be carried to the machine. These templets 
are usually of such size or length that two workmen are 
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THE PORTABLE BORING MACHINE 


required to handle them to and from the machine. When 
it is taken into consideration that one of these men is 
usually a loftsman, it is readily seen that this process is 
not economical. When large or irregular-shaped tem- 
plets, as frames in the fore- and after-body, are to be 
bored, two or more hands are required to hold the work: 
and some of these templets will be of such size that it 
will not be possible to handle them at the machine, the 
boring having to be done with brace and bit. 

The portable boring machine shown in the accompany- 
ing illustration does away with the carrying of molds. In 
this case, then, there is a cost reduction in carrying 
the machine to the work, as the boring can be done on 
any part of the floor, by the placing of a block of wood 
under the bit to prevent cutting into the flooring. A boy 
can do this work alone, as it requires no holding or han- 
dling. It is possible for one or two boys using this type 
of machine to bore all work, no matter what its nature. 
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In most instances air lines and connections will have 
to be run in order to make use of this machine. Where 
electric-light plugs are available, an electric machine 
might be practical. Before final decision it will be well 
to consider the advantages and disadvantages of each 
type. The air-line installation involves the following 
costs: Original installation, interest on investment, re- 
pairs, maintenance and depreciation. 

All shipyards have pneumatic drills in stock suitable 
for this work, but not always an electric machine. There 
is invariably an expert pneumatic tool repairman, but 
seldom an expert on electric tools. The exhaust air from 
the pneumatic machine is of advantage in blowing the 
borings away, thus permitting the accuracy of the work 
to be observed; this cannot be done with an electric ma- 
chine. When a loftsman starts a job on the floor, the 
first thing he does is to sweep the floor with a broom; 
sweeping the loft floor with brooms is a big job. But by 
detaching the hose from the pneumatic machine, and reg- 
ulating the flow of air, the work of sweeping is expedi- 
tiously performed. The air hose readily removes the dust 
and dirt from stored molds and also from storage racks, 
nooks and corners. The electric machine cannot be ap- 
plied to this work. So considering the increased facilities 
with which the same tasks are performed, the pneumatic 
machine is the better adapted to the work. 

While in many yards paper has supplanted wood for 
plating templets, thousands of feet of wood templets, how- 
ever, are sti!l used for frames, beams, stiffeners, bounding 
angles, clips, stringers, staples, longitudinals and apply- 
ing pieces. Anyone familiar with loft work will realize 
the amount of wood required for these templets. 

Brooklyn, N. Y. WILLIAM M. KenNeEpy. 


Gear Cutting with a Quadruple- 
Thread Hob 


When hobbing spur gears on a gear-hobbing machine 


of the usual type, it Is common practice to use a 
single-pitch hob of the same lead as the pitch of 
the gear being generated. We make a great number 
of gears of a very fine pitch; usually about 25 diametral 
pitch with from 100 to 200 teeth. We use a high-speed 
steel hob, the revolutions of which bear a direct relation 
ship to the revolutions of the work table. For every 
revolution of the work table, we use a downward feed 
of 4; in. 

When using a single-pitch hob and cutting a gear with 
200 teeth in it, we had to revolve the cutter 200 times 
per revolution of the work table. The chips produced 
were very fine, and the whole operation was obviously 
slow, and we knew that the machine could be used to bet- 
ter advantage. We could not increase the speed of the 
cutter nor could we increase the downward feed, as then 
the feed would have been too coarse. 

We finally adopted a quadruple-pitch hob with a lead 
four times the pitch of the gears which we were generat- 














518 AMERICAN 


ing. This enabled us to revolve the work table four times 
as fast, thusamultiplying our output by 4. We believe 
that we can go still further, but owing to the increased 
angle of lead in a quintuple or sextuple hob, it would 
be advisable to correct the section of the hob thread. 
Philadelphia, Penn. STEVENS & Page. 
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Gage for Splitting Belt Lace 


A prac tical device for splitting belt laces can be easily 
and quickly made as follows: It consists of three prin- 
A is a knife or wood chisel sharpened at 


It is fastened 


cipal parts. 
the end and cuts with the front edge B. 


~ 
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CUTTING LACE OF DESIRED WIDTH FROM LEATHER 


to the bent-up part of C (marked PD), which is made of 
The opposite 
end F is likewise bent up, after / has been slid on, 
The third 
part F is made so that the loop F can slide over C, and 
part /7 also has a hole for the adjusting screw. A guide 
I for the side of the leather has a top guide, which serves 
to keep the leather down flat. 

The leather is placed on the floor or bench and the 
screw G adjusted to the desired width of the lace. <A 
cut 3 or 4 inches long is first made in the leather the 


brass or iron plate. with two small bolts. 


and has a hole for the adjusting screw (@. 


width of the lace and serves to get a right start. This 
part of the lace is put between the knife and the guide, 
and the leather is held with the left hand while the 
right hand pushes the device forward, raising the leather 
slightly from the bench.—B. Z. Reiter in Power. 
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Boring a Large Winding-Engine 
Drum by Hand 


A description of the manner in which a large winding- 
engine drum was bored by hand in the machine shop 
of a large harbor works in Wairoa Hawkes Bay, in a 
remote part of New Zealand should prove of interest to 
readers of the American Machinist as the job had to be 
done without the customary machines. 

Among the equipment of the concern was a large wind- 
ing engine, the drum of which was of the friction type 
commonly used. 

This drum revolved on the shaft when the rope was 
being unwound, and in consequence the bore had 
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become so badly worn that the friction blocks would be 
in contact when they were meant to be clear, and they 
would not hold when engaged. It was decided to rebore 
the drum, to admit of bushing it with phosphor bronze, 
and also to machine the shaft journals, which fortunately 
had been left big enough at the bearing points. The 
shaft was easily trued, the difficulty being to bore the 
drum, as we had no lathe or machine large enough 
to take it. 

We overcame the obstacle in the manner shown in the 
illustration. The drum was stood on end upon two wooden 
blocks A; in the small end was inserted a bushing B 
that was slotted on the inside to allow the chips to fall 


through. 


On the large, or friction, end we placed a 






































THE BORING BAR IN POSITION 


A long 
piece of 4-in. round steel D was used as a boring bar; 
this was turned to fit the pulley and the bushing, and 
was fitted with four 4-in. square bits Z. 

The first two cutters took the main cut, leaving very 
little for the two following cuts. The drum was clamped 
to the blocks, these in turn being nailed to the floor. 
The top end of the bar had a 1}4-in. hole drilled through, 
and in this was inserted a 7-ft. steel bar F. The power 
was supplied by two men pushing the bar around. The 
feed was obtained by the weight of +he bar itself and 
additional weights placed on top of tne bar. One end 


pulley wheel C that had been machined all over. 


of the drum was bored from 4$ to 5 in. in diameter by 
7 in. long, the other end being enlarged from 3 to 34 in. 
in diameter by 5 in. long. The material was a rather 
soft cast iron. 

When the cutters were coming through we met with 
a little difficulty, as we had to take off some of the 
weights and substitute a ratchet on the lower end, which 
was eased off bit by bit until the cutters were all through. 
The job, which was smooth and parallel, was finished 
in one cut, and proved to be entirely satisfactory in every 
way. It was done quickly and easily and did not involve 
any undue amount of labor or expense in its execution. 

Wellington, New Zealand. VINCENT Fama. 
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Flexible-Coupling Trouble 


On page 132, Mr. Orr has endeavored to explain the 
vibration set up by the incorrect lacing of a flexible 
coupling. By way of example, he states that a man in 
the act of turning a crank would be changine the force 
that his feet exerted upon the floor. This illustra- 
tion merely shows that the turning moment he 
scribes causes vibration, but it does not show why there 


de- 


should be excessive vibration (with the coupling laced 
incorrectly ) when the power is applied and none when the 
current is shut off. 

Perhaps this can be explained in the following manner: 
Referring to Fig. 1, the 
torque induces tension in the strap A. 


when current 


is applied the 
This 


tension 





FIG. 1. A 
LACED 


CORRECTLY 
COUPLING 


FIG. 2 AN 
LACED 


INCORRECTLY 
COUPLING 


exerts a radial force on pin F and similarly on all the 
other pins. The pins are evenly spaced and therefore 
the forces are balanced. 

Now, referring to Fig. 2, when the power is applied 
the tension in A is as before, but the forces on pins # 
and F are not radial; this breaks the balance of forces 
and vibration is set up. When the power is shut off the 
tension in strap A is removed and the forces on the pins 
cease, with a consequent cessation of vibration. 

When Mr. Orr took the strap off pin D he caused forces 
similar to those acting on FE and F to act on pins @ and 
HIT, and therefore the balance was renewed. 

Ontario, Canada. H. C. MABEr. 


2° 


The ‘“‘Coincider’? Who Always 
Agrees with You 


I was interested in Mr. Brophy’s recent article on the 
-oincider, page 88. 

Just as bad, if not the knocker 
variably disagrees with you. No matter how meritorious 
an idea or how accurate a statement, he will make it his 


worse, Is who in- 


Nearly every shop has this “pest,” 


business to disagree. 
either as emplover or employee. 

However, he is most prevalent among foremen; and 
under 


when those him broach an idea that might be 





“Oh, we’ve tried that! 
time this happens three 


profitable to the firm, he 
It won’t work.” And 
parties are directly affected : 


says: 
every 
The workman, whose spirits 
are dampened he will hesitate to propose other ideas 
and forthwith becomes grouchy; the firm, which suffers 
because a know-it-all, knocking foreman checked a pos- 
sibly cood idea: the foreman, who loses the good will 
of his men. 

The 
the 
condemn anything you propose- 


dangerous, but look out for 


that he can criticize and 


coincider may be 


fellow who is so brilliant 
before vou have had a 
chance to explain its qualities. 

How different 
well of 


is the foreman who, whether he really 


the idea or not, diplomatically says: 
It sounds good! We’ll think it over and try it. 
It might be all right.” And that it is 


all right: and instead of adversely affecting all those 


thinks 
“Sure! 


the chances are 


concerned, everybody is happy. 


When one is asked to give an opinion on anything 
new. is it not better to take into consideration the fact 
that the one who makes the suggestion has spent some 


time on the subject and, therefore, is entitled to at least 


that verdict ? 


NorMAn V. CHRISTENSEN. 


a fraction of time for a 


Il. 
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Drafting Room Versus Shop 

It is refreshing to find some one willing to admit that 
there is strife between the drawing room and the shop and 
sympathetic enough to analyze the causes of this ancient 
feud. Draftsmen are prone to dismiss the really legiti- 
mate howls that are heard from the shop with a sniff of 
contempt. The shop is always howling, let them howl! 
But. as Mr. Horton says on page 147, 
allowance for the unholy joy of the machinist who catches 
the draftsman in a bull, there is usually just cause for 


after making due 


complaint. 

In the first place, draftsmen might just as well admit 
at the outset that machinists are as they are and are likely 
to continue to be so. In the second place, they should 
keep in mind that the machinist is the ultimate consumer 
of their product—the drawing. With these two points in 
mind, the draftsman will soon come to understand that 
his lot in life will be happier if he makes his drawings 
to suit the shop, instead of trying to educate the shop to 
like his drawings! 

The attitude of the shop is perfectly natural. To the 
machinist the drawing is merely one of his tools. It is one 
of the means he has to use to get the result wanted. If 
this tool is deficient in any respect, he has a right to ery 
loud enough for the drafting room to hear. He raises just 
as loud a howl when his other tools are not to his liking; 
and it is only a demonstration of the fact that machinists 
are real human when the chance to crow over the “white 
shirt and collar” is made the most of. But there should 
be no cause for regret over this strife. It is worth a lot 
in the shop organization. If any sort of a drawing could 
get by in the shop without this howl, it would not be so 





520 AMERICAN 
very long before drawings would be checked in the shop 
with a cold chisel or a chipper or a mounting pile of 
scrap ! 
Most of the trouble lies in the drafting room. Whether, 
as Mr. Horton says, the draftsman is a graduate of a 
technical school or one who slipped into the drawing room 
through the side door, he is apt to possess two funda- 
mental faults. One is a tendency to look upon the draw- 
ing as the finished product instead of what it really is 
a very humble instrument in the making of the finished 
As a result of this tendency drawings get into 
works of art as drawings 
that the machinist finds hard to read. Hence the howl, 
and a perfectly legitimate howl too. The other fault 
lies in the tendency of draftsmen to dimension the draw- 
This 


is more common among college draftsmen than 


product. 


the shop—drawings that are 


ing instead of the part represented on the drawing. 
fault 
among those who arrive at the board by way of the school 
of hard knocks. The trouble here lies in the fact that 
draftsmen do not know about shop methods. 
This excuse does not, however, make the howl that comes 


enough 


from the shop over such bulls any less just. 

Some of this friction could be eliminated by conferences 
between the drafting department and the shop and a 
better spirit of codperation. But some of it is healthy 
and does the organization good. The shop is always 
It does a lot of good up in the 


F. G. HigBer. 


howling, let them howl! 
drafting room. 
Iowa City, Lowa. 


~~ 
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Reclaiming Parts Too Large in the Hole 


Reading Mr. Reuping’s article, “Shrinking Steel Pin- 
ions Too Large in the Hole,” recalls a similar article 
published, I think, in the American Machinist some 
twelve or fifteen years ago. 

In that article the piece to be reclaimed, as I remem- 
ber it, was a sleeve about 16 in. long. It was heated and 
dipped to about two-thirds its length, then reheated, and 
the other end quenched in the same way. 

It would seem that this method is a roundabout way at 
best and would not produce a hole of uniform size 
throughout its length, especially if the piece is of con- 
siderable length. 

Why not keep the water out of the hole, thereby keep- 
ing the surrounding metal hot until it is compressed by 
the sudden cooling of the outside when it is immersed in 
the water? 

Some time after the publication of the first article I 
had an opportunity to try this latter method. In boring 
drop arms for a Corliss valve gear the material built 
up on the tool during the finishing cut, with the result 
that the hole was about 0.005 in. large throughout the 
greater part of its length. To avoid the delay of ob- 
taining another steel casting, as well as the unpleasant 
duty of reporting a spoiled job, the piece was heated to a 
red heat and then taken out of the fire, and a piece 
of sheet asbestos placed against each end of the hub, 
these being held in place by short pieces of board and a 


C-clamp. With these parts in place the piece was im- 


mersed in water. 

In this way the hole, which was about 23 in. in diam- 
eter by probably 6 in. long, was reduced about 0.015 in. 
and was practically uniform throughout. 
the rechucking and boring to size with nothing to in- 


This permitted 
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dicate that its handling differed in any way from that of 
its fellows. 

Mr. Reuping no doubt could have secured a pair of 
blacksmith’s tongs with about the proper opening of jaws 
to grip the pinions over the ends, and with pieces of sheet 
asbestos wired to the jaws he could have quenched the 
pinions as fast as they were heated, doing a good job 
in one operation L. J. Evans. 
Wilkinsburg, Penn. 


Centering Stock in the Press 


The centering device shown on page 31 is all right, 
but Mr. Leck did not state that the cross-links must be 
pivoted at their center to the stripper as well as being 
pivoted to the guide bars; otherwise the device will not 
hold the stock central. 

In order to use this contrivance on work that must be 
stripped from the punch, as would be the case if holes 























CENTERING STOCK IN THE PRESS 


were being pierced in the blanks, the stripper must be 
cut out to receive the guide bars and cross-links, leav- 
ing the cutter A below the cross-links. 

Ontario, Calif. kK. T. Casuer. 
oe 


Fitting Lathe Carriages and Ways 


Edward Moreau gives his views on fit- 
ting carriages and ways. It is better practice to take the 
wind out of the carriage first by scraping it to a straight- 
edge or master. After that the carriage should be used to 
scrape the bed, and only a little additional scraping of 
the carriage is necessary to make it hug the bed. As for 
adorning hand-seraped surfaces, few people seem to realize 
just why this is done. It may be true enough that 
some bearing surfaces are polished with emery cloth, then 
decorated with a hand scraper to cover up the fact that 
they have not been hand-scraped at all. In other cases 
fancy decorating may make the machine more pleasing to 


On page 58, 


the eye. 

I should like to explain just what decorating is and 
why it is done. If you oil the ways of a lathe that has the 
carriage properly fitted without any decorating, then 
slide the carriage along, you will wipe the oil off slick and 
clean ; but with decoration marks on the ways enough oil 
will remain in them to keep the bearing surfaces wet. 
Decoration marks are quite often called “oil spots.” When 
they disappear in any one place, it is evident that the 
bed is worn at that point and should be surfaced and 
newly oil-spotted. J. A, Raveut. 
Janesville, Wis. 
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Health Insurance in the West and East 


The advocates of health insurance are certainly waging 
a vigorous campaign and cannot help feeling much en- 
couraged at the results so far obtained. On Jan. 25, 
1917, the State Commission appointed by the Governor 
of California to investigate social insurance made its 
report to the legislature. This report, from the first 
official commission of its kind in America, is of especial 
interest and significance. 

After a preliminary survey of social insurance ideas, 
the commission decided to center all its efforts on health 
insurance, as being the most logical and practicable step 
to follow the Workmen’s Compensation acts. The find- 
ings and recommendations of this commission are summed 
up in a unanimous agreement upon the essential provi- 
sions as follows: 

In order to meet the problem of destitution due to sickness, 
and in order to make health insurance a valuable adjunct to 
the broad movement for the conservation of public health, 
any legislation on this subject should, in the opinion of this 
commission, provide for a compulsory system for the con- 
ducting of the insurance by nonprofit-making insurance car- 
riers; for a thoroughly adequate provision for the care and 
treatment of the sick, and for contributions from the insured, 
from industry and from the state. 


These findings are for the most part in complete 
harmony with the American Association for Labor 
Legislation, which is working for health insurance in 
various parts of the country. The association plan, 


however, has behind it the authority of the successful, 
practical experience of nine European countries and has 
worked out with the and 
hundreds of people throughout the United States during 
the past four years. 

In selecting health insurance as the particular branch 
of social insurance best adapted for earliest action, the 
commission was guided by the 
Health insurance appears logically to be the next step in 
development after accident compensation. It offers the 
least actuarial and organizational difficulties as compared 
with other more complicated branches of social insurance, 
which require provision of substantial reserve. Further, 
in investigating the relief work which charitable organiza- 
tions, public and private, are called upon to perform, 
sickness was found to be the largest single cause of 
dependency, clearly indicating that individual responsi- 


been advice assistance of 


following conditions: 


bility for illness threatened hardship and economic 
dependence of wage workers. 
The annual loss which the individual will suffer 


because of illness cannot be foreseen. It may be nothing, 
or it may be disastrously heavy. Yet the annual loss to 
the community consequent upon illness is a comparatively 
steady and computable loss. The sickness rate in Cali- 
fornia averaged six days per year in contrast to a nine-day 
average, as found by the Federal Public Health Service. 

The commission finds that group responsibility for ill- 
ness through health insurance is the practical way to 
meet the problems created California. 
Health insurance to be effective must be made compulsory 


by illness in 
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upon the individual workers, but some contribution from 
other sources than the wage earners themselves is neces- 
sary to secure adequate health insurance. Contribution 
from industry and the state to the health insurance of 
wage earners is held to be just and desirable. 
Massachusetts has also just come into line In a report 
filed by the Official 
is laid the 
compulsory and of prohibiting private insurance com- 
The 


considers that the plan most likely to prove successful 1s 


Legislative Commission. Emphasis 


upon necessity of making such insurance 


panies from doing business in this field. report 
one in which the carriers are mutual associations managed 
equally by employers and employees. 

In reaching its conclusion favorable to the introduction 
of health the attention to 
the fact that vastly more suffering is caused by sickness 
than by accidents. It that the 
burden destitution and de- 


insurance, commission calls 


industrial finds heav\ 


imposed upon society by 
pendency is largely the result of sickness among bread 
Since the and the state 


all share in the responsibility for conditions that induce 


winners. individual, industry 
sickness, and will all benefit by improved public health, 
the commission believes that the employer, employee and 
the state should contribute to the 
find that 
geographically and in laboring conditions, 


funds necessary. It 


is interesting to these two states, so widely 


separated both 
both 
the method of 


agree on the desirability of health insurance and 


securing it. 
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Standardization of Airplane Parts 


The airplane section of the automobile engineers’ so- 
ciety is acting wisely in advocating that the standard- 
With 
our existing knowledge of the advantages of standardiza- 
it has done for the advancement of the 


ization of parts be carefully considered at once. 


tion and what 
automobile, there is no reason for not beginning to apply 
this knowledge to airplane work immediately. 

When we compare the cost of airplanes and airplane 
motors with that of automobiles, even allowing for all 
the differences that exist between them, we cannot fail 
to be impressed with the huge excess of cost per horse- 
power of the former. Small production and the lack 
of standardization of parts are largely responsible for the 
present high cost. And although reliability rather than 
price is the prime factor just now, the time must come 
when the production of airplanes will be carried on along 
lines similar to those adopted in automobile manufacture. 

The standardizing of such parts as bolts, nuts, cotters 
and similar details, will do much to help the rational de- 
velopment of the airplane. Nor should we confine our- 
selves solely to the practice of this country, for unless 
we take advantage of the airplane development of Europe, 
we shall be sadly behind the times. Foreign manufactur- 
ers have had the opportunity of watching the effect of 
various materials and designs in strenuous action, and we 
will do well to profit by their experience so far as it can 


be secured. 
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Universal Turret Lathe 


The universal turret lathe shown in the accompanying 
illustration, built by the Foster Machine Co., Elkhart, 
Ind., is of the geared-head type and capable of handling 
both bar and chucking work. A hollow hexagonal turret 
is mounted on the bed, and a square one adapted for 
forged cutters is carried on the forward end of the cross- 
slide that extends across the bed. The rear end of the 
slide is in the form of a table with tapped holes for 
mounting special toolholders. The machine is shown 
equipped with an automatic draw-back chuck for bar 
work, but this can be replaced by a three-jaw geared 
scroll chuck. 

Arrangement may be made 
twelve spindle speeds in either direction are pro- 
obtained by means of the three 


for either motor or belt 
drive: 


vided for. These are 

















LATHE FOR BOTH BAR AND 


WORK 


TURRET 
CHUCKING 


UNIVERSAL 


sets of sliding gears operated by levers on the top of 
the head casting and range from 20 to 480 r.p.m. The 
gears are of the stub-tooth form with a 20-deg. pressure 
angle and run in an oil bath. Some of the splash from 
the gears is caught by a system of overhead ribs and 
conducted to oil cups at the top of the bearings, and 
after passing through these, is carried back into the main 
cavity of the head. A friction clutch is also provided 
in the head. The spindle is journaled in bronze boxes. 

The feed changes are located in the apron and are 
obtained by means of plunger-operated gears. Sufficient 
range from 0.0016 to 1 in. per spindle revolution is 
incorporated, to cover any work which the machine will 


handle. The driving of the gear train from the feed rod 


Shop Equipment News 
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is by means of a worm and gear. The automatic drop- 
nut friction that engages and disengages the longitudinal 
feed movements is operated by means of six screw stops 
When one 
of these stop serews strikes the adjustable stop rod a 
catch is released and the friction feed drops out. The 
for the cross-slide movement is similar 
A large dial is mounted on the 


mounted in a revoluble spool on the carriage. 


friction release 
but is hand operated. 
front end of the cross-feed screw. 

For the purpose of thread cutting, a mechanism is 
provided on the cross-slide that permits the tool to be 
withdrawn the proper amount and reset again for taking 
the next cut. 

The hollow hexagonal turret is controlled by seven 
stop screws, one of which is for the corner stock stop. 
They are held in a spool carried on the saddle and strike 
against a the Movement 
of the stop spool releases a catch that drops out the 


stop mounted between ways. 


friction feed, arresting the motion of the saddle. 


eo. 
~*~ 


Air Compressor 
The illustration shows one of a line of air compressors 
being marketed by the Yokom Sales Co., Port Huron, 
Mich. 
cylinder bores of 3 and 4 in., and in a variety of styles 
A noteworthy feature is 


These compressors are made in two sizes, with 


for either belt or motor drive. 

















AIR COMPRESSOR 


the absence of a crank and connecting-rod, the recip- 
rocating motion of the piston being secured by means of 
a ball-bearing eccentric. The bottom of the piston is held 
in contact with the outer ring of the ball bearing by means 
of springs. At each revolution the ball bearing dips into 
oil held in the base and transfers the oil to the base of the 
piston and the cylinder walls. Three piston rings are 
used. 

The air enters the cylinder through a poppet valve in 
the piston head and leaves through a ball valve in the 











tos 
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cylinder head. The small compressor has a capacity of 
1.8 cu.ft. of air per minute at 600 r.p.m. and consumes 
4 hp. The large machine delivers 4 cu.ft. of air per min- 
ute at 400 r.p.m. and requires ? hp. 


. 
~ 


Bowtie Mack<iensed iS4n, Lathe 


The headstock of this lathe is of the solid full-webbed 
type, rigid and well made, and will not chatter on heavy 
cuts. The spindle is of 50-point carbon crucible steel 
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Tapping Machine 


The machine illustrated has recently been placed on 
the market by the H. E. Harris Engineering Co., Bridge 
port, Conn., and is known as the No. 2 precision tapping 
machine. The tapping head consists of a single casting 
to which are clamped the two bearing bushings. The 
bushings are extended inward from the head pillars and 
not only provide bearings for the spindle in their bores, 
but bearings on their outside surfaces for the two belt 

pulleys. The bushings 











also take the’ end 
thrust of the pulleys, 
being turned with a 
shoulder for this 
purpose. The inside 
of the inner edges of 
both pulleys bored 
on a taper, so that 
they serve as female 
members for the two 
clutches. The male 
member consists of a 
double cone-shaped 
aluminum spider 
mounted permanently 
on the tapping spindle, 
which is given suffi 
cient end play to allow 
either the forward or 
reverse to be engaged. 
The clutching sur 
faces are leather 


covered, and the edges 








13-IN. DOUBLE BACK-GEARED 
Swing over bed, 134 in.; swing over carriage, 8}j in.; distance between centers (6-ft. bed), 
tailstock travel, 5} in.; tailstock spindle diameter, 1} in.; centers, Morse taper No. 3;, front bearing 


of the spider.are spun 


LATHE outward beyond the 


35 ins eurface of the leather 


e -oili y 25 i ° "@E Ipi 2ar y se -0O y q 2 ole oug s e in.; : . 
(self-oiling), 2§x 4 in.; rear spindie bearing (self-oiling), 1j§ x 3 in.; h le*through spindle, 1% in.; so that neithe1 cen- 


> 


diameter of spindle nose, 2,;, in.; number of threads (U.S 
English lead screw, 4 to 20, or with metric lead 





threads 
54, 63 and 8 in.; width of belts, 24 in.; size of countershaft 


S. Standard), 6 to the inch; cuts 
screw, 4 to 8 mm.,; cone diameters, trifugal force nor 


pulleys, 10x 34 in.; first back-gear 


ratio, 3 to 1; second back-gear ratio, 8 to 1; number of spindle speeds, 18; countershaft speeds, 300 gravity can carry oil 


to 400 r.p.m.; minimum and maximum speeds, 27 to 600 r.p.m.; toolpost takes tools 14x 8 in.; : _ 
5 90 lb.; crated weight, 1400 1lb.; boxed to it. Che pulleys are 


weight, 6-ft. bed, 1250 lb.; extra weight per additional foot, 
weight (38 cu.ft.}, 1600 lb. 

carefully ground and runs in phosphor-bronze bearings. 
The bed is wide and deep, with heavy box girders. The 
tailstock is so made that the compound rest may be used at 
right angles when turning work of small diameter. The 
carriage has an 18-in. bearing on the V’s. The bridge is 
71 in. wide and has T-slots for clamping special work. 
The compound rest is unusually large and rigid. It is 
taper-gibbed and graduated for angular work. The apron 
and its bearings are cast in one piece; all the studs are 
hardened and ground. Power crossfeed and compound- 
rest screws are provided with graduated collars. The 
head spindle is self-oiling. A quick-change feed mechan- 
ism gives four changes of feed. The gears are well 
guarded ; the rack is cut from one piece of steel; all slid- 
ing surfaces are carefully scraped to a bearing and all 
cylindrical parts are ground. The standard equipment 
includes compound rest, follow rest, steadyrest, double 
friction countershaft and wrenches. Special equipment 
can be furnished as follows: Draw-in chuck, 0 to } in. 
capacity; draw-in chuck, 0 to & in. capacity: chuck 
plates; taper attachments; automatic stop; chasing dial; 
hed Jengths, 6, 8 and 10 ft. This lathe is made by the 
Philip Smith Manufacturing Co., Sidney, Ohio. 


net 


constructed in such a 
manner that oil is carried away from the clutch surfaces, 
The work-carrving head slides on the bed in order that 


various sizes of work and taps may be accommodated. 




















PRECISION TAPPING MACHINE 


Maximum distance bctween spindles, 9 in.; taper in work 
spindle, No. 7 B. & 8S.; tapping speed, 1%? ¢.p.m.; reverse speed, 
332 r.p.m.;*center of spindle to bed, 6 in.; movement of work 
spindle, 2} in.; maximum size of tap in steel, 4 in.; height 
from floor to center of spindle, 44 in.; floor space, 24 x 36 in 


~weight, 276 Ib 
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is held in a fixture that fits into the sliding 


Rough adjustments for the size of work, length 


The work 
spindle. 


of tap and depth of tapping are made by sliding the 
The final adjustment for 


head lengthwise on the bed. 
exact depth of thread is made by means of an adjusting 
screw and a stop located on the tailstock casting. 

In operation, a slight pressure on the end of the tap 
by the edge of the hole to be tapped moves the spindle 
longitudinally and engages the spider in the forward drive 
pulley. When the proper depth of thread is reached the 
motion of the work is stopped, and the resulting pull 
Further backward pull 
on the tap engages the reverse clutch and backs out the 


on the tap disengages the clutch. 


tap. The work spindle is equipped with a breastplate 
for starting the tapping operation, it being the intention 
to have the operator feed the work with his right hand 
and remove it with his left. 


Sensitive Drilling Machine 


The sensitive drillmg machine shown in the illustration 
is the product of the De Mooy Machine Co., of Cleveland, 
Ohio. It is of the bench type and is fully equipped with 

















— 


BALL-BEARING SENSITIVE 

Maximum distance chuck to table, 8 in.; vertical movement 

of spindle, 4 in.; vertical movement of table, 7 in.: diameter of 

table over oil groove, 14 in.; distance from center of spindle 

to frame, 74 in.; drilling capacity, up to @ in.; weight, 150 Ib.; 

floor space, 28x16 in.; height, 36 in.; spindle speeds, 2000, 
3000, 5000 and 8000 r.p.m. 


DRILL 


ball bearings. Four spindle speeds are obtained by means 
of a cone pulley and jaw clutches, the drive being by a 
round belt belt tightener. The 
machine has a cone clutch and an automatic brake for 


stopping the spindle, which is counterbalanced to prevent 


having an automatic 
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The edges of the table, which is adjustable, 
form an oil groove. The spindle is returned to its upper 
by an adjustable spring. The spindle pulley 
a guard. Ball thrust bearings are used 
Motor drive can be arranged for when 


vibration. 


position 
is inclosed in 
on the spindle. 
required. 


Sawing, Filing and Lapping Machine 


The Oliver Instrument Co., of Detroit, Mich., has re- 
cently placed on the market the sawing, filing and lapping 


machine shown in the illustration. The tool is intended 




















AND LAPPING 


MACHINE FOR SAWING, FILING 


especially for the making of dies, gages, templets or other 
All moving parts operating in the column 
of the machine are inclosed and bath of oil, 
and all bearings are protected from dirt and chips. The 
reciprocating parts are balanced to prevent vibration. The 
table is 12 in. square and tilts to an angle of 10 deg. 
either way, the axis of rotation being in the plane of the 
table surface. This feature makes it possible to use a 
smaller hole through the table than would otherwise be 
necessary and insures the file or saw being always in the 


similar parts. 
run in a 


center of the hole. 

One side of the table is fitted with a slide which has a 
5-in. travel controlled by a screw. The slide is 4 in. wide 
and has three rows of tapped holes for securing work to it. 
The overarm is used for sawing, the throat at the rear 
permitting work to be done to the center of a 19-in. 
cir le. 

The machine as shown is equipped with motor drive, 
the motor being attached to the pedestal and belted to 
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the jackshaft. Tight and loose pulleys are provided for 
belt drive if so desired. 
against stops and are provided with pockets to hold tools 


The doors in the base open out 


or fixtures. 


Toolroom Lathe 


The lathe shown is one that has recently been put 
on the market in answer to the demand for a light ma- 
chine for toolroom purposes. It is being manufactured by 
the Master Machine Works. 110 West 40th St.. New 
York City, and is known as the Master Lathe, Sr. The 

















LATHE FOR TOOLROOM WORK 
Swing over bed, 12 in.; over carriage, 6% ,in.; length of bed, 
4 ft. 8% in.; distance between centers, 2 ft. 6 in.; hole through 
spindle, in.; diameter spindle nose, 1% in.; thread, 8 U.S.S.; 
front spindle bearings, 15¢x2)j in.; rear, 14x2% in.; taper of 
centers, Morse Nos. 2 and 3; diameter tail in.; 


spindle, 1% 
threads cut, 3 to 64; spindle speeds, 28 to 418, six changes; 
> 


width of belt, 2 in.; weight, 875 Ib. 
bed has two V’s and two flat bearing surtaces. The 
splined-head screw is placed immediately below the 


The headstock is all geared, with six spindle 
The gears are,so arranged that only one speed 


guides, 
speeds. 
may be thrown in at a time. The spindle is hollow in 
order that spring collets may be used and runs in phos- 
phor-bronze hearings. The crossfeed screw is provided 

Four feed changes are pro- 
The tailstock is provided with 
The equipment 


with a micrometer collar. 
vided by means of gears. 
a side adjustment for taper turning. 
includes countershaft, large and small faceplates, follow 
and fixed steadyrests and wrenches. 


Rustproofing Material for 
Ferrous Metals 


A material for rustproofing ferrous metals has been 
placed on the market by Hess & Son, Philadelphia, Penn., 
under the trade name of “Epicassit.”. While new in this 
country, Epicassit has been in use in Germany for some 
time. 

The material is a powder made up of varying percent 
ages of tin, lead, zine or their alloys, according to the 
is mixed with 


specific use to which it is to be put. It 
thick 


a suitable fluxing carrier to the consistency of 
paint and applied either by dipping or with a brush. 
After this the articles are heated until the coating melts 


down. The parts must be thoroughly cleaned before the 
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covering is put on. The material lends itself readily to 
local use, such as patching worn or damaged coatings 
of tin, lead or zinc; heating in such cases is accomplished 
with a torch. 


Tool and Surface Grinder 


In answer to a demand for a grinder intended foi 
eeneral shop and toolroom service the Metz Machine Tool 
Works, Chicago, Il., is marketing the machine shown in 
the accompanying illustration. The spindle runs in split 
conical boxes of phosphor bronze with adjusting nuts to 
compensate for wear. The vertical feed screw has a large 
dial graduated to read in thousandths. The crossfeed is 


by screw and handwheel. The longitudinal table move 
ment is by a rack and pinion operated by means of a hand- 
wheel. 

The spindle carries two abrasive wheels. One is ove 


the table; the other, at the opposite end of the spindle, 




















AND SURFACE GRINDER 

wheels. two, § x 1 in.; diameter of spindle between 
length of spindle bearings, 4% in.; distance from 
table, 9 x 24 in.; longitudinal 


COMBINED TOOL 
Grinding 
fianges, { in.; 
center to center of wheels, 194 in.; 


movement, 24 in.; traverse movement, 9 in.; spindle pulley, 
4x 23 in.: height from floor to center of spindle, 404 in.; base, 
18 x 224 in.; weight, 550 Ib 


is fitted with an adjustable tool rest. The table has a 
T-slot in the center, and a dovetailed slide with vib 


All the controlling handwheels are 


®-in, 
for taking up wear. 
at the front of the 
operator. 


machine within easy reach of th 


+ 


Nut-Locking Device 


The device shown in the illustration is known as the 
Loxon nut lock. It Is heing marketed by F. I. Blan 
& Co. Inc., 50 Church St.. New York City. The 


mechanism consists of a hardened-steel washer, provided 


on both sides with small pointed projections, and a 


second washer of some softer material, which is square 


and large enough so that its corners extend out beyond 


the side faces of the nut to be locked. 
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In use the hardened washer is dropped over the bolt; 
the soft washer is placed on top of the hardened washer, 
and the nut is tightened down on the soft washer. A 
corner of the soft washer is then bent up against one of 


the side faces of the nut, and the job is complete. The 





LOXON NUT LOCK 


hardened points dig into the surface of the part to be 
fastened and the surface of the soft washer and prevent 
it from turning, while the corner of the washer bent up 
against the face of the nut prevents that from turning. 


Motor Headstock for Woodworking 
Lathes 


In order to eliminate belts and provide a safe drive 
the Westinghouse Electric 
Pittsburgh, Penn., 


for small woodworking lathes, 
and Manufacturing Co., East 
placed on the market a line of motor headstocks similar 


has 

















ELECTRIC HEADSTOCK EQUIPMENT 


to the one shown in the accompanying illustration. The 
faceplates, or centers, are mounted directly on the motor 
shaft, and various speeds are obtained by means of a 
controller mounted at the front of the lathe. The motors 
and solid end brackets 


are provided. with ball bearings, 
End thrust on the 


are used to exclude dirt and shavings. 
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motor shaft is taken up by ball bearings. The front 
end of the shaft is provided with an internal taper for 
centers and with a male thread for mounting faceplates. 
The shaft is threaded at the rear for a handwheel. 

Motor speeds of approximately 570, 1140 and 3460 
r.p.m. are provided with alternating current, and dynamic 
braking effect is obtained by manipulating the controller 
for the next lower speed. When direct current is used, 
a commutating-pole shunt-wound motor is provided, and 
speed control is secured by varying the field current. The 
speeds range from 600 to 3000 r.p.m. Protection against 
low voltage or overloads is afforded by relays that open 
the line current and stop the motor. 


Importance of Conserving Paper 
Products in the Factory* 
By W. Rockwoop Conover?+ 


Under present market conditions, both as regards ab- 
normal prices and scarcity of raw materials, it becomes 
increasingly important to make investigations of the con- 
sumption of paper products in the shop. Not only have 
prices increased at an alarming rate during the past year, 
but the difficulty of obtaining nearly all grades of papers, 
especially those made from rag stocks and imported ma- 
terials, has also multiplied to an extent that is causing un- 
easiness among consumers as to what future develop- 
ments will be. So long as the European conflict con- 
tinues, we may naturally look for readjustments of values 
and increases in cost the same as are occurring in nearly 
every other kind of fabric or merchandise used in private, 
publie or industrial life. The elements of increasing de- 
mand and depletion of sources of supply, however, press 
themselves upon our attention in a manner that should 
lead us to make every effort possible toward conserving 
paper stocks and materials to a far greater degree than 
have ever done before. 

Papers used for productive purposes in the shop, such 
as insulation papers required in electrical manufacture, 
asbestos papers, press-board stocks, fiber sheet and other 


we 


like products consumed in manufacture, should receive 
attention. Care should be taken to see that sizes are pur- 
chased which closely approximate the required finished 
dimension, or sizes that will cut to dimension with econ- 
omy and with as little scrap or waste as the conditions 
will permit. ‘The question of substitution should be fre- 
quently raised and changes made in kind, quality and 
even in the fabric itself, when this can be done to ad- 
vantage and without detriment to the finished product. 
Papers Usep For SHIPPING 

The factory shipping department is usually a fertile 
source of waste. Little attention is given to economy in 
the method of wrapping finished apparatus and supplies 
or to the amount of paper consumed. Sheets double the 
size required are often employed, and several layers or 
thicknesses are frequently used when half the number 
would be adequate. A study of conditions should be made, 
methods of wrapping analyzed; and system established 
providing strict rules of practice that will develop and 
maintain permanent economy. Certain kinds of appa- 
ratus require certain sizes of sheets, and the amount used 


*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 


tIndustrial economist, General Electric Co., Schenectady 


Works 
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by the packer should be restricted within these limits. 
Protective paper hoods may sometimes be substituted for 
complete wrapping where apparatus is inclosed in strong 
crates or boxes and it is desired simply to protect from 
dust. 

It is desirable to make comparative analyses of va- 
rious grades or kinds of containers, packing materials, ete. 
The value or economy of fiber pulp-board and straw-board 
boxes and cartons in comparison with wooden boxes, or 
of metal containers in comparison with wood, press board 
Pack- 


ing materials, such as excelsior, straw, waste fiber fabric 


or paper containers, should receive consideration. 


and paper cuttings need investigating as to relative cost 
and availability in reference to market conditions. At 
the present prices for waste paper, excelsior is not only 
more economical, but it is also more desirable and prac- 
tical because of its cleanliness and character as the best 
material for providing a cushion and protection to ap- 
paratus. 

The wrapping of lacquered and polished parts or of 
various plated devices that are put into shipping-de- 
partment stocks or into shop storerooms is often a source 
of extravagance in the use of paper. If tissue is employed 
for this purpose, several sheets are often taken where 
one or two would answer. It is sometimes possible to 
protect these small polished parts on stockroom shelves 
with light wooden hoods or covers that keep off the dust 
and can be used permanently for this purpose. 


Orrice PAPERS 


Valuable economies can usually be established in the 
consumption of paper in executive and commercial offices 
and in shop-department offices of both the large and the 
small factory. Routine practices are set up which are 
wasteful and extravagant and which in frequent in- 
Reports, 
bulletins and notices are sent to department heads who 
do not require them. Copies of correspondence are, as 
a matter of interest, often mailed to parties who rarely 
read them. Their chief function is to cumber office files 
and occupy space needed for more valuable records. New 
forms are made up and continued in use which have 
little practical value to warrant their existence. Full- 
size, printed, executive letter sheets are frequently em- 
ployed for short, internal and unimportant notes and 
memorandums of a few lines, which could well be written 
In these and many other 


stances can easily be proved to be unnecessary. 


on small-size, plain pad paper. 
ways extravagant and expensive routine is established. 
In general, a considerable saving can be effected in al- 
most any industry by placing restrictions on the develop- 
ment and use of all blanks and office forms of every kind. 
All printed forms should be condensed within the limits 
of practical value and necessity and thus reduce the 
The existence of some forms 
The mailing lists 


amount of paper required. 
will also be found to be unwarranted. 
of schedules and reports should be cut down to those per- 
sons who will make actual use of them, and pads or small- 
size sheets should be provided for the writing of short 
The plain backs of factory- 
which 


memorandums and letters. 
order blanks, engineering notices, reports, etc., 
have served their original purpose, may often be cut and 
glued into convenient sizes for scratch-pad purposes, and 
in this manner reduce the purchases of new stock. 

All waste-paper product—cuttings and trimmings from 
papers used in production, waste wrapping removed from 
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incoming packages, office papers, paper towels and in fact 


all scrap paper—should be saved and utilized or baled and 
shipped to the dealers or paper manufacturers. The wrap- 
pings received on incoming packages can serve to good ad 
vantage in the storehouse for sending materials out to the 
various shop departments. 

Waste-paper products at the present time are bringing 
Clear white 
stocks sell for $3.75 and above per 100 Ib. 


unusually high prices in the open market. 
book or rag 
Good clean trimmings from miscellaneous printing-paper 
stocks are worth $1.60 and higher: clean first-grade 
manila shavings, above $2; while magazines, office papers, 
newspapers, etc., are bought at fabulous prices as com 
pared with previous years, the figures ranging above $1 
per 100 lb. for magazines and from 75c. upward for mis 
cellaneous office papers. The prices paid by dealers for 
all waste-paper products are subjectyto fluctuation and are 
governed largely by local conditions, freight rates to the 
mills or other points of shipment, ete, 

ImPorRTANT DATA 


Mertirop or DEstTroyING 


Where the accumulation of office papers is large, as in 
big industries, they can be run through a paper-slitting 
machine, which destroys any important data written or 
printed thereon and renders them available for baling and 
shipping. The value of these miscellaneous papers as fuel 
under steam boilers is exceedingly small as compared with 
their market value as scrap products, the steam valu 
being approximately one-tenth of the scrap value. 

Apart from the profit that may accrue to the individual 
manufacturer through conserving the waste paper of his 
factory and, through the sale of this waste, the return 
to him of some percentage of the increased purchase 
price of raw stock, the question of the growing scarcity of 
It is 
apparent that our codperation in helping conserve and 


pulp products deserves our serious consideration. 


increase the pulp supply of the country is of far greater 
importance and that in giving any measure of aid and re 
lief to the mills we are also dire tly exerting a beneficial 
influence upon the market and upon our own yearly ex- 
penditures for these materials. 


% 


Convention of the American Supply 
and Machinery Manufacturers 


The convention of the American Supply and Machinery 
held in Memphis, 
This will be a combined 


Manufacturers Association will be 
Tenn., Apr. 12, 13 and 14, 1917. 
convention of the National Supply and Machinery Dealers 
Association, the Southern Supply and Machinery Dealers 
Association and the American Supply and Machinery 
Manufacturers Association. 

The otlicers of the latter association are: H. Ke. Dicker 
man, of the Chisholm-Moore Manufacturing Co., Cleve- 
Charles W. Miller, of the Jeffrey 
Manufacturing Co., Columbus, _ first 
Hall, of the Boston Woven Hose and 
(o., Boston, second vice-president ; H. S. Demarest, ol 
Greene-T weed & Co... New York City, third vice-presi 
dent; and F. B. Mitchell, 4106 Woolworth Building, 
New York City, secretary-treasurer. The entertainment 
features of the 
committee in Memphis and have not as yet been an- 


land, Ohio, president ; 
vice-president ; 


George EK. Rubber 


the convention are in hands of a local 


nounced. 






























The following article published 1 
A correspondent a commission 

stok sends us this letter and asks us 
we are glad to do, for we think that 
may advantageously be taken by con 
increase sales of American machine 
market. 


catalogs, which are not understood by I 


Selling Machinery in Siberia 


Mining Journal may be of interest to some of our readers: 


AMERICAN 





rubles’ worth 


n Engineering and ing catalogs and 


house—in Vladivo- 
to publish it, which 


it offers advice that The mining of 
. in a primitive way. 
cerns that desire to ana handled with 


‘ry in the Russian pays well, but 
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coal 


how 
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The Germans would also pay a bonus if a certain number 
of machines were sold in a year, and even would give so many 
of machinery 
advertising. 
the other hand, are so short-sighted even as to refuse to send 
a sample worth a couple of dollars. 
couple of years catalogs that simply go 
basket, for they are not understood. 


the business, 
manufacturers, 


print- 
on 


for starting 
American 


Yet they will send for a 
in the waste paper 


and gold, lead and other ores is done 
Gold gravel is dug with pick and shovel 
horse and cart or a wheelbarrow. This 
much more could be done if worked with 


capital and machinery? 


tussians. 



















































































New Publications 








Sennen 


Lubricating Engineer's Handbook. By J. R. Bat 
tle, B. S. in M. E Published by J. B. Lip 
pincott Co., Philadelphia, Penn., 1916. Cloth ; 
6x9 in.; 333 pp.; 114 illustrations; 27 
tables. Price, $4 

A reference book of data, tables and general 
information for the use of lubricating engineers, 


oll salesmen, operating engineers, mill and power- 


plant superintendents and machinery designers, 
ete. The author in the preface states that the 
book is the result of his many years of experi 
ence, during which time he collected data and 
kept a notebook These data and such descrip 
tions and tables as have been found to be of 
practical value in everyday work are included in 


this compendium 


The work is divided into 34 chapters and treats 


of friction, theory of lubrication, petroleum and 
other lubricants and greases, lubricating oil and 
grease tests, oil data and miscellaneous notes, 
mechanical and lubricating engineering data, a 
brief description of the steam engine and steam 
turbine, their construction and operation, ele- 
mentary electrical data, rolling and sliding fric- 
tion and its application to bearings, the lubri- 
eation of steam cylinders, oil cups, grease cups 
and filters, oilhouses and oilhouse methods, the 
steam-engine indicator and its use, the lubrica- 


tion of air compressors, automobiles, coal-mining 
machinery, baking machinery, electrical and 
steam-railway equipments, passenger and freight 
elevators, flour-milling machinery, refrigerating 
machinery, internal-combustion engines, marine 
engines, motors and dynamos, printing machinery, 


pneumatic tools, rolling mills, textile machinery, 
steam turbines and water wheels, wiredrawing 
and its lubrication, the cost of lubrication and 


oll specifications, which are briefly touched upon 

Probably the work would appeal to the lubri 
cating engineer more forcibly if greater space 
had been given to the scientific side of the lu- 
bricating problem and not so much to the de- 
scriptive. A mistake that the author seems to 
have made is that of attempting to treat too 
many subjects in the allotted space, consequently 


the treatment in many cases is superficial Sev- 
eral subjects that have little bearing on lubri- 
cation have been included, the space taken up 
by which might well have been given to the lu- 
bricating subject with profit to the work as a 
whole. Nevertheless, the book contains a lot of 
valuable data and general information and will 
no doubt find a field of usefulness among those 
it is intended to serve. 

Unified Accounting Methods for Industrials By 


Clinton E. Woods. Three hundred and eighty- 


four 5% x8%-in. pages; Ulustrated; half- 
leather binding Published by the Ronald 
Press Co., New York City Price, $5.00 


The author in the preface to this book states: 
“Somewhere, somehow, sometime, in the universal 
make-up of things, a relationship will be found 
to exist between. all things that function toward 
a common end Activities using the same ele- 
ments must in some way be guided by a com- 
mon principle If this can be discovered, it 
will serve as a clue to guide the investigator 
to his goal or enable him to return to the be- 
ginning of things for a fresh start.” 

Acting on the line of thought suggested above, 
the author has evidently made the attempt to 
tle together In the 384 pages of this book the 
fundamentals underlying accounting for industri- 


als As might be expected when so much has 
been attempted in such a small space, the re- 
sult can hardly be said to be more than a 


mere touching of numerous high spots For ex- 
ample, Chapter 1, in 24 pages, attempts to state 
“the development, elements and results of in- 
dustrial or efficiency engineering.”” Purchasing 
ind receiving are covered in 16 pages, analyzing 
and grouping tool equipment in 16 pages, and 
so on 

As a matter of fact, the author reaches out 
considerably beyond the title of his book, taking 
up the principles involved in some of these divi- 


sions of industrial management as well as ac- 
counting methods Some 124 pages are given 
to a reproduction of forms, tables, financial state- 


will recommend 
wishes to obtain 
underlying in- 


This book 
reader who 
the principles 


ments and 
itself more to the 
a general idea of 
dustrial accounting and certain phases of effi- 
ciency engineering than to one who looks for 
exhaustive information concerning any one of the 
divisions treated. 


reports. 


High Frequency Apparatus--By Thomas Stanley 


Curtis Two hundred and forty-seven 5 x 7- 

in. pages; illustrated; cloth binding. Pub- 
lished by Everyday Mechanics Co., New York. 
This work, which has been prepared for the 
nontechnical reader, takes up the subject of 
high-frequency apparatus, first telling the unin- 


what high-frequency current is 
used for, leading up through the 
the transformer, condenser, etc 
actual construction of apparatus. 
a useful and practical book for amateurs who 
wish to familiarize themselves with the subject 
and experiment with high-frequency apparatus. 

F S., M. E 
pages ; 
binding 


reader 
it is 
of 


itiated 
and what 
principles 
into the 


Jeter, B 
8 x 10%-in 
cloth 


Riveted Boiler Joints 
Four hundred and 
52 illustrations, 


By 8S 
fifty 


75 «charts; 


Published by McGraw-Hill Book Co, New 
York City Price, $3 

This book is an exhaustive treatise on the 

design and failures of riveted boiler joints. The 


author, through his method of handling the sub- 
ject, has simplified the calculation of factors en- 


tering into the design of boiler joints. The pre- 
vious methods of determining the strength of 
boiler joints have been by means of tables of 
joint efficiencies This method has been very 
erude and laborious and, in cases which were 
out of the ordinary, has forced the designer to 
resort to cut-and-try methods without § any 
definite idea as to the best rivet spacing The 
diagrammatic method worked up by Mr. Jeter 


has not only the advantage of saving considerable 
time and a large amount of calculation, but also 
another advantage in that it furnishes an auto- 
matic warning or indication when rivet spacing 
is chosen which is either too wide to permit of 
proper strength or so close as to result in inter- 
ference of rivets. The divisions of the subjects 
treated in this book are: Methods of point fail- 
ure; types of boiler joints; efficiencies of boiler 
joints ; boiler-plate material; strap thickness and 
rivet diameter; limiting pitches; boiler-joint dia- 
grams; and rivet joints of maximum efficiency. 
The diagrams of joint efficiencies range from 
%- In. rivet holes from 1%- to 4%-in. spacing for 
plates of 4% to # in. in thickness, up to 1%-in 


rivet holes with rivet spacing from 2 to 6 in. and 
plate thickness from @j-in. lap joint to 2%-In. 


butt joint 

In addition to presenting 75 of these diagram- 
matic charts for the solution of boiler-joint prob- 
lems, the author gives a thorough presentation 
of the principles employed in constructing such 
charts for the use of the designer who may find 


it of advantage to construct such diagrams for 
special purposes. 

While this book is primarily intended as a 
treatise on boiler construction, the same princi- 
ples of joint efficiency apply equally to riveted 
joints used in structural work 








ing, and also flour, 





We request American manufacturers to state what they 
We have been dealers in machinery for the last 10 years, ask for all kinds of machinery and urge them to send models 
beginning with typewriters and ending with almost every- also. If we take up the agency, we will print the catalogs 
thing used in installing ice plants and flour mills All this ourselves. 
machinery was formerly made in Germany, and the Germans Gold, coal, cement, wood, lead and iron are plentiful here, 
knew their business. Giving an agency, they would not only and also other mining properties. We would be glad to 
furnish Russian catalogs, but also electric or hand-operated answer all inquiries and give all particulars regarding these 
models, so that people investing $100 could see with their properties, which are not developed owing to lack of labor- 
own eyes how the thing looked and how it worked This is saving machinery and capital and to enemy ownership. 
the right way to sell anything It can't be done with English Our main point is to get labor-saving machinery for min- 


cement and ice-making mills. 





Business Item 











The Shambo Shuttle Co., Woonsocket, R. IL. is 
completing a two-story addition, 60x40 ft. Six 
steel storehouses are also being added. 





Personals 











Allen Knapp, formerly supervisor of the tool- 
room of the Colt’s Patent Firearms Manufacturing 
Co., is now head of the grinding department of 
the Southworth Machine Co., Portland, Maine 

Merritt R. Carson has resigned his position as 
general manager of the Ideal Oil and Manufactur- 
ing Co., Beaver Falls, Penn., and has joined the 
Craven Automatic Grease Cup Co., of Pittsburgh, 
Penn., in the same capacity. 

The National Metal Trades Association, Cincin- 
nati Branch, has elected the following officers: 
A. H. Teuchter, president; J. B. Doan, vice- 
president ; W T. Emmes, treasurer; J. A. LeBlond, 
secretary M. Shipley, E. A. Muller and C. H. 
Fox were elected to membership on the executive 
committee. 





Forthcoming Meetings 











American Society of Mechanical Engineers. 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month. A. E. 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R. I. 


New England Foundrymen’s Association. Reg 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 


Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 


Western Society of Engineers, Chicago, Il. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder 
secretary, 1785 Monadnock Block, Chicago, Ml. 


Philadelphia Foundrymen’s Association. Meet- 
ings, first Wednesday of each month. Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America Regular meet- 
ing, second Friday of each month. Oscar 8S. Teale, 
secretary, 35 Broadway, New York City 


The National Machine Tool Builders Associa- 
tion The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 


99° 
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Towing a Big Naval Vessel 


By FRANK 





SYNOPSIS—With the exception of towina the 
dry dock “Dewey” to Manila, the biggest long- 
distance towing enterprise ever carried out is that 
this article. 


was constructed, and engineering 


A spec ial lowing mada- 
talent 


and invention grappled with such problems as 


described in 


chine 


measuring the fension on the hawser, and com pe N- 
sating for the effects of wind and wave. 





As will be recalled, the “Prometheus,” which is under 
the command of Capt. F. D. Karns, has a displacement of 
over 12,500 tons, her length over all being about 466 ft. 
Her two engines are vertical triple-expansion machines of 
a total maximum indicated horsepower of 7500. The 
“Maumee” is a 14,000-ton oil tanker, whose hull was com- 
pleted in Mare Island yard in 1915, her engines of the 
Diesel oil tvpe having been under construction at the same 
time at the New York yard. 

It had been decided by the Navy Department that, as 
the “Maumee” 
lantic fleet, it would be economy to tow her around to 


was to be assigned to service with the At- 
the 








DOCK 


THE “PROMETHEUS” IN DRY 


FIG. 1. 


East coast for the installation of her engines at the New 
York yard rather than to ship her machinery to Mare 
Island for installation and then propel her under her 
own power around to the East. The “Prometheus,” which 
had just been in dry dock at Mare Island, Was selected 
to do the towing and was equipped for the work by 
A strong 
towing arch was erected over the stern of the ship, and 


the installation of a special towing machine. 


she was supplied with a new 714-in. wire cable, the figures 
given referring of course to the circumference of the haw- 
ser, its diameter being 214 in. and its ultimate strength 
300,000 Ih. 

A general view of the “Prometheus,” taken while 
was still in dry dock at Mare Island, is presented in Fig. 
1, to show the location and proportions of the towing arch 


she 


at the stern and the position. of the towing machine, lo- 
cated approximately 50 ft. forward of the arch. 


Some Tow1na CoNSIDERATIONS 


In towing big vessels the resistance of wind and wave 
becomes a most important factor in the determination of 
the maximum practicable speed, and even a moderate 
change in conditions of weather and current may neces- 
sitate a marked reduction in the velocity at which the 


ship may be towed through the water. A ship of a given 





A. STANLEY 


fineness of line may be towed best at a given rate of speed, 
which, if exceeded by any appreciable degree, means a 
tnarked increase in the stress upon the hawser and a sim 
fuel on 


ilarly important increase in the consumption of 


the towing vessel. So many considerations enter into 
the problem of safe, satisfactory and economic towing of 
hig vessels over a considerable distance that it is not at 


all remarkable that no exact estimate was possible at the 
outset of the Journey from San Francisco Bay as to the 
approximate rate of steaming and the probable date of ar- 
rival at Balboa, Panama, the first stop scheduled on the 
As a fact, tf 
maintained throughout the voyage was nine knots. 


itinerary. matter of 


1 average rate of speed 


Passing out through the Golden Gate on the evenine of 
Keb. 27, 1916, the 
in tow, steamed without stop for 15 days, or until Bal- 
Harbor the passing 
through the Panama Canal. After a 9 days’ stop at Cris- 
tobal they proceeded to New York, where they arrived 11 


the “Prometheus.” with Maumee” 


boa was reached, two ships then 


days later. The steaming time on the journey was 26 days 


the distance covered D260 From beginning to 
the 


success, and the time required for the voyage was much 


and mi. 


end undertaking was carried out with complete 
shorter than had been anticipated when the ships left 
San Francisco. 

Towing EQuIPMENT AND Meruop or ContTrou 


It will be understood that in heavy towing work every 
precaution must be taken against possible disaster, and 
in the case under description special means was adopted 
for measuring the tension on the hawser due to the load 
The 


apparatus and methods by which the stress was weighed 


and to the varying conditions of sea and weather. 


are extremely interesting in their detai's and will be de 
later. 


The towing machine, shown in Fig. 


seribed 
2, embodied many 


was built the American 


importance, It 


features of by 








FIG. 2. THE TOWING MACHINE 
Engineering Co.. of Philadelphia,’ Penn. The illustra 
tions show clearly the method of installation. Plan and 


Re oe » 
Fig. 3, 


latter showing the general arrangement of the automatic 


side elevation of the machine are ‘given in the 


control gear. This is shown somewhat more in detail in 
Fig. 4. 

Referring to Fig. 4, the pilot valve, which admits steam 
to the evlinders through the reverse valves, is seen at A. 


This pilot valve is operated by a pin sliding in the slot 











530 AMERICAN 
in the valve stem J. The pin forms a part of the crank H/, 
which is actuated by the segments mounted upon the same 
shaft as the hand lever G. 

Steam can be admitted to the cylinders by hand by 
moving this lever, or the lever is operated automatically 
by means of the link F, which engages the cams 1, 2, 3 
and 4. 
fastened to the end of the drumshaft and meshes with the 
cear B, carried by the gear plate C. 

When picking up a tow, the hawser is paid out by dis- 
connecting the automatic gear and throwing the reverse 
After the required 
hawser has been paid out, the machine is set 


These cams are operated by a pinion A, which is 


valve lever G away from the drum. 
amount of 
for towing automatically by swinging the automatic out 
of gear with the hand lever. Then the two large gears 
on the automatic gear plate C are revolved independently 
of each other until the cam £, which is controlled by the 
cam in the gear D, is completely exposed and on top. 
Then the reach rod F is dropped and the automatic gears 
are swung into contact with the pinion, care being taken 
that the cam just engages the slot in the reach rod and 
that the main 
then ready for towing automatically. 

The three fixed cams 2, 3 and 4 


valve is closed. The towing machine is 


on the disk of the 
automatic gear are used only for closing the valves to a 

















Adjusting Nuts for Brake Spring 


FIG. 3. DETAILS OF THE TOWING MACHINE 
safe opening when the valve has been opened full, due to 
paying out more line than is required for ordinary towing. 
This closing to a safety opening stops the engine from 
racing when taking in the line under full head of steam. 
The cams 1, 2 and 3 are carried by the gear plate C, 
which is rigidly connected to the cam gear D and rotates 
The 
cams 2 but 
the cam 1 slides in a radial slot. It is shown in its ex- 
treme outward position. It is guided by a cam slot in 


ona pin. It is carried by a hand lever, not shown. 


and 3 are rigidly fastened to the plate C, 
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the cam gear D, which has 43 teeth on its outer periphery. 
The automatic gear B and the automatic cam gear D are 
driven by two pinions on an extension of the drum- 
shaft. The pinions have the same number of teeth, but 
one of the gears has a few less teeth than the other. 

The proportions of the two gears and the cam slot D are 
such that in one revolution of the cam gear D the cam 1 
will move from its extreme outward position to its ex- 
treme inward position. The cam 1 will, when out to its 
full extent, operate in the slot of the reach rod to open 


or close the valve to its full movement. The cam 2 will 





, 4 
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Cam No2’ ” 








Location of pin such that 
valve is closed with full lap 
when pin is against bracket 


C-Automatic Gear Plate 


A-Pinion on Drum Shaf# ®=Automatic Gear 

D-Automatic Cam Gear E=Movable Cam F=Hook lever =Reversing Lever 

H=Crank, Operating Automatic Valve J=Automatic Valve Stem Head 
K-Automatic Valve M=Movable Cam in Idle Position 


FIG. 4. DETAILS OF THE CONTROL GEAR 


operate in the slot in the reach rod to open the valve to 
its full extent, while the cam 3 will close the valve down 
to a correct opening for safe speed when hauling in. 

If, when towing, the load falls off, the engine will start 
to wind in and will turn the gear plate C in the left-hand 
direction. This action closes the valve, thereby admitting 
less steam to the engine until the load balances the engine 
power. If the load increases and the engine is over- 
powered, the gear plate C will turn in the right-hand di- 
rection and will open the valve to its fullest extent. If 
the line continues to pay out, the cam 1 will leave the 
slot in the reach rod F and be drawn to its inner position 
by the cam slot D, so that as it passes the slot in the 
reach rod F on the next revolution of the gear plate C, 
the cam 1 will not engage the slot in the reach rod F. 

When the load falls off, so that the engine overpowers 
it and begins to wind the line in again, the cam 3 will 
almost immediately engage the slot in the reach rod F 
and close the valve duwn to the predetermined extent at 
which it gives ample admission of steam to run the en- 
gine ahead at suitable speed, but not sufficient steam to let 
it run away under any circumstances, 

The engine will then continue to wind in until it has 
made the same number of revolutions that it did in paying 
out, when the cam 1 will once more be thrust out by the 
cam slot D and engage with the slot in the reach rod F, 
bringing the engine to rest at the same position that it 
was when overpowered by the load. If, however, it should 
happen that when the engine is winding in the line, the 
load is again augmented and the engine overpowered, the 
cam 2 will engage the slot in the reach rod and at once 
reopen the valve to its fullest extent. 

The valve K has @-in. lap on each end. A motion of 
54 in. from the center position to the right gives a port 
opening 14 in. wide, which is correct for forward running, 
and the safety cam 3 is set to close the valve to this point. 
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When the admission port is thus at safety opening for 


free forward running, the exhaust port is wide open. A 
further motion of 2 in. 


for forward running of the engine, but to admit quickly 
the steam required to meet and oppose the retreating pis- 
tons when the engine is being overhauled by the load and 
the piston reverses its direction at the ends of the stroke. 

















FIG. 5. THE HAWSER 


METHOD OF GUIDING 


The cams 1 and 2 are set to move the valve to the right 
to this extreme position, when engaged with the slot in 
the reach rod F. 

It will be understood from the foregoing that the valve 
is operated through intermittent gearing opening the 
port fully when the engine is overhauled before the drum- 
shaft has made a single revolution, thus giving immediat 
increase in steam pressure up to full pressure in the ad 
mission pipe. 

After the valve is opened, it cannot be closed until the 
same length of line that has been paid out has been re- 
covered. The engine may be overhauled to pay out an in- 
definite length of line, but will bring it all back. The 
valve is closed by intermittent gearing, in stages, bringing 
the line back to the same length to which it was originally 
set. 

All of the steam passages are large, enabling the steam 
to flow freely from end to end of the cylinders and to 
bank up quickly in front of the overhauled pistons after 
each reversal at the end of each stroke. 

The valve opening, while the engine is being over- 
hauled. is much larger than is necessary to drive ahead at 
proper speed, in order that full power may oppose the pay- 
ing out at all times; but after the engine starts to wind 
in, the valve is partly closed to a point where the open- 
ing is sufficient to drive the engine at proper speed but 
under safe control. 


Towne Arcu AND TTAWSER GUIDE 


The towing arch on the stern of the ship is of very 
heavy construction, stiffly supported on a series of A- 
shaped brackets rigidly secured to the deck. The purpose 
of the arch is of course to carry the hawser well clear of 
the ship structure and to take the load of the hawser at 
any point to which it 

As originally arranged at the outset of the voyage, the 
hawser was euided immediately in front of the arch by a 


may whip or slew while towing. 





to the right of the valve A’ gives 
a total steam opening 2 in. wide, which is not, however, 


chine drum and the hearing on the towing arch. 
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pair of very heavy tackle blocks, which in turn were con 
trolled by block and tackle at either side, as « learly shown 


in Fig. 5. After thorough test at sea it was found that 
this arrangement was not entirely satisfactory, as the 
sharp slope of the hawser from the arch astern, together 
with the weight of the hawser bearing heavily upon the 
edge of the towing arch, tended to produce a condition 
under which the hawser did not slide freely to and fro. 
Therefore, it was decided to place a sliding guide to carry 
the haw ser Tree above the top of the arch. This Was con- 
structed as in Fig. 6. This guide acted freely as a sliding 
top of the arch 
from rocking on its bearing surface and from lifting from 


carriage on the rail and was prevented 


its seat by suitable side plates and by straps under the 
arch. 


rm 


The hawser and bearing surface upon which the 
sliding guide operated were well slushed with grease. 


WEIGHING THE LOAD ON THE TLAWSER 


Captain Karns adopted a method for determining the 
hawser did not 
the 


which most of us have been accustomed to seeing tow lines 


actual load upon the towing hawser. The 


lead directly back to the “Maumee” in manner in 


but the ship’s commander chose a 
he 
smoother and much easier on the towing apparatus itself, 
with 


instead 


the 


arranged : 


plan whereby towing action would very much 


far less likelihood of suddenly increased stresses 


affecting disastrously the hawser or its connection. 
The anchor chain of the “Maumee.” made up of stud 
links 18 in. long, 2%4-in. iron and weighing 400 Ib. per 


rn 
lo 


this chain the end of the towing hawser was shackled. 


fathom, was run out to a length of, say, 50 fathoms. 
This great weight of chain, together with the length of 
the arch of the 
formed a deep catenary curve dropping under normal con- 


hawser extending from “Prometheus,” 


ditions some 50 or 60 ft. under the surface of the water. 


Vhe “Maumee’s” cable thus constituted a form of spring 


connection giving a very smooth towing action, in that the 


slewing effect of the wind and current and the heaving 











IMPROVED HAWSER GUIDE 


effect of the seas brought no excessive stresses on the tow 
line. Any retarding efforts on the part of the elements 
were compensated for by the slow lift of the long, heavy 
chain cable from the “Maumee.” 

The actual tension on the hawser was weighed by 
means of the apparatus shown diagrammatically in Fig. 
i. The apparatus consisted of a heavy platform scale 
located midway between the center of the towing-ma- 
On the 


platform of the scale a hydraulic jack was placed in in- 
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t 


verted position, and to the body of this jac k was rigidly 
attached, by means of two heavy straps, a stiff piece of 
timber to the side of which was bolted a short strut ex- 
tending upwerd into contact with the under side of the 
hawser. This formed a means by which the load on the 
hawser could be taken directly upon the jack and conse- 
quently weighed on the platform scales. 

The height to which the hawser was elevated at this 
point was measured by means of a tall standard aj the 


side of the scale. Upon the standard was placed a frame- 


7 soy 497" - » 
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METHOD OF MEASURING TENSION ON HAWSER 


FIERO 





FIG. 7. 


work which could be slipped up and down on the support 
and which carried a projecting arm passing out over the 
top of the hawser. The apparatus resembles a large 
height-gage. The adjustable measuring arm was made 
with an open frame that passed over a graduated scale 
attached to the side of the upright column, as illustrated. 
Readings were taken from this scale at regular inter- 
vals during each day’s run, and from these readings the 
actual tension on the hawser was computed. From these 
computations the speed of the towing ship was regulated 
time exceed a certain 


so that the stress should at no 


amount. 


CoMPUTATION OF THE TENSION ON THE HAWSER 


The method of applying the load and of making the 
The weight of the jack and 
wood uprights on the scale was 213 lb. The net load 
that is, the load due to the downward thrust when the 
hawser was lifted by the jack—was maintained at 420% 
lb., the scale beam weights being so applied that the scale 
was in balance when the total actual load upon the plat- 
form was 63314 lb.—that is, 42014 lb. plus 213 Ib. tare. 
From the dimensions, reproduced in Fig. 7, represent- 
ing the length of hawser between the towing drum and 


calculations was as follows: 


towing arch a table was computed so that at each test, 
when the predetermined load of 420% Ib. net, due to the 
lift against the hawser, was reached, the scale on the up- 
right of the height-gage was read. The actual load on 
the hawser itself was then found directly on the table op- 
posite the quantity representing the height to which the 
center of the hawser was deflected in applying the jack. 
This table is reproduced herewith, the first column giving 
in sixteenths of an inch the vertical height //. Fig. 7, 
or deflection from a straight line; the second column gives 
the corresponding tension, in pounds, to which the haw- 
ser is subjected. 
This table was computed by the formula 
W X 49 ft. 7 on. 


. : —, = fension 
4 X deflection in feet = 


W represents the net weight on the scale, and the dis- 
tance 49 ft. 7 in. represents the length of hawser between 
the center of the towing drum and the bearing on the 
arch. 
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The formula is applied as follows: Taking, say, the 
quantity 40 from the table, this number representing 
10/16 in. as the deflection under a given test, we then 
have 

420.5 X 49 ft. Tim. = 20,841 
‘xX tiXw=i 
tension on the hawser. J 

This method of determining the hawser tension was 

found to be most convenient and satisfactory. It enabled 
RELATION OF DEFLECTION TO TENSION ON HAWSER 
H = Deflection, 


= 25,000 7d. 


H = Deflection, Tension on Tension on 


in Sixteenths Hawser, in Sixteenths Hawser, 

of an Inch in Lb of an Inch in Lb 
10 100,000 26 38,500 
1 91,000 27 37,000 
12 83,500 28 35,500 
13 77,000 29 34,500 
14 71,500 30 33,500 
15 66,500 31 32,500 
16 62,500 32 31,500 
17 59,000 33 30,500 
18 55,500 34 29,500 
19 52,500 35 28,500 
20 50,000 28,000 
21 47,500 37 27,000 
22 45,500 38 26,500 
23 43,500 39 25,500 
24 41,500 40 25,000 
25 40,000 


the towing undertaking to be carried out with definite 
knowledge that the pull on the hawser was never allowed 
to exceed a safe amount. As a matter of fact, the speed 
of the “Prometheus” was so regulated from these tests 
that the tension on the hawser was seldom as high as 
50,000 Ib. and was usually very much less, so that the 
factor of safety with the total strength of hawser at 300,- 
000 Ib. was never lower than six and usually ran as high 
as nine or ten. 

As already pointed out, the towing project. was com- 
pleted with the utmost degree of success, and the com- 
mander of the expedition and his assistants are entitled 
to the highest degree of credit for the satisfactory out- 
come, 


i. 


Patterns for Work with Projecting 
Members 
By M. E. Du@@an 


Almost every day patternmakers are called on to make 
patterns for castings with projecting members, fitting 
strips, pads, bosses, hubs and the like. The position and 











FIG. 1 THE PATTERN 


location of these members on the body of the pattern often 
make it necessary to attach them loosely and held them in 
position. by means of dowel pins. This is one way of mak- 
ing and molding a pattern that has these projecting mem- 
bers. They can also be molded with the aid of dry sand 
cores, but this method also has certain disadvantages. 
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Both these methods are objectionable and in a great 
many instances could be avoided if the designer had a 
knowledge of general foundry practice. The fitting strips 
A BC in Fig. 1, if placed at right angles to the position 
shown—that is, vertically—would simplify the work in 
the pattern shop and in the foundry and answer every re- 
quirement in the assembling of the parts. 

The pads A B C, Fig. 1, are made loose on the pat- 
tern. I held them in place on the pattern by means of 
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FIG. 2. THE MOLD 


dowel pins, following what I consider to be the accepted 
and practical method for holding loose members to the 
body of a pattern. 

The pattern was returned from the foundry and I was 
requested to change the dowel pins so that they would 
enter the holes in the pattern from the “right” side. 
Which is the right side? Which is the wrong side? How 
does inserting the pins from the wrong side affect the 
making of the mold? What are the chances for a bad 
casting, and why? Which is good practice, to use wooden 
dowel pins, wire or wire nails? How would you mold the 
pads in the core? The pads shown in Fig. 2, remain in the 
mold after the pattern has been lifted or drawn out of the 
mold. How does the molder extract these pads? What 
kind of tool he You should know. You 
planned the operations of the molder when you made 
the pattern. 


does use ? 


Suggestions to Apprentices 
By Joun BLAck 


The young man who is just starting in the mechanical 
field cannot form a better habit than to read every me- 
chanical journal or article he can lay his hands on. It 
may be hard at first to get interested and understand some 
of the articles, but they should be read over again if not 
quite clear at first. And before the boy is out of his time, 
he will be able to tell some of the old-timers some things 
that will open their eyes. 

If he forms the habit of reading the American Ma- 
chinist, he cannot help but take an interest in his work— 
and not only his work, but every new job that comes into 
the shop. This is the sort of curiosity that makes for a 
bright future, and it will do no harm. 

Go to the best mechanics in your shop, the men whom 
vou look up to for advice. They will all tell you that 
they read some mechanical journal. Those who cannot 
give you any advice are the ones who do not read. The 
drawing and mathematics that most large concerns now 
teach their apprentices should not be neglected under 
any circumstances. While you may not be able to see 
any use for them now, you will later. 
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The Apprentice Question 
By E. W. 


W RIGLEY 


Regarding the apprentice question, we hear, sometimes, 
the remark that the boy of today who wants to become 
an all-around machinist has just as good a chance as 
ever, if he is the right kind of boy. This is doubtless 
true, for the opportunities for self-instruction now are 
as good and probably better than ever before: but a prob- 
lem arises here that could be given more attention with 
profit. It is the problem of guiding this self-instruction. 
Our libraries are full of books on technical subjects, 
full, in fact, that it trouble for the 
man seeking knowledge to supplement what he is learn- 
In the average city library, an inquiry 


sO causes young 
ing in the shop. 
for books on machine-shop practice is followed by the 
being shown book cases containing several 
Most of them 


obsolete, and many are mere trash; and he will only be 


applicant 
hundred volumes on the subject. are 
wasting his time to read them. However, he cannot be 
expected to know this. Neither can the librarian, for 
The result is that much time 
is wasted that could have been made very profitable, if 
there had been someone to guide the student. 


it is out of his province. 


DIFFICULTIES IN SELECTING Books 


Also, it is often difficult to distinguish, at first, between 
hooks for technical graduates and those for men who have 
not had a college training. I instance of thi 
recently. 
number of evenings trying to find a book from which he 


saw an 


A young machinist told me that he liad spent a 


could get some practical information on hardening and 
the heat steel. Ile had 
volumes home at the suggestion of the librarian, only to 


treatment of carried several 
find that they were like so much Greek to him, being 
intended for men who had some training in chemistr) 
and metallurgy. He had about concluded that the subjeci 


was too deep for anyone not a college graduate. I 


loaned him a volume of the recently published “Machine 
Shop Library,” 
enthusiastic. After studying the subject as it is presented 
in this go back and understand 
considerable of what was in the other books. 


dealing with the subject, and he was 


hook, he was able to 

Of course, the technical magazines are the best sources 
of up-to-date mechanical information; but judging fron 
the better of 


magazines, only a small proportion of the apprentices of 


the number of copies printed, of these 


the country are subscribers. It is quite astonishing to 
find how few of the younger, and even the older, mechan- 
ics know which are the really standard works on mechan- 
ical subjects. Many who are really trying to study and im- 
prove themselves never heard of Kent or Marks’ “Hand- 
book for Mechanical Engineers.” 

It would seem that here is a field wherein technical 
No doubt there 
are some lists of books and courses of home study now 


schools can do a little missionary work. 


prepared, but unless they are available to the mass ol 
workers they are not doing all the good they might do. 
It may even be practicable for manufacturers to procure 
or have prepared such lists, to be used by their employees. 
In this case the course for each shop would include such 
subjects as bear more directly on the product of that 
shop. A little work along this line would be appreciated 


by manv bovs who are now blundering around unable 


to decide what they want to study. 
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From a Small-Shop Notebook 


By JouNn H. VAN DEVENTER 
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Testing Trucks for the United States Army 



































FIGS. 1 TO 6. TESTING UNITED STATES ARMY-TRUCK EQUIPMENT 


Fig. 1—Clintonville four-wheel drive truck with 2600 Ib. of ammunition. Fig. 2—Clintonville truck with 9-in. howitzer 
and ammunition: weight, about 9000 lb. Fig. 3—Jeffery Quad fording stream with 3-in. gun (2520 lb.) and 2600 Ib. of shells 


Fig. 4—Clintonville in mud on river bank: pulled out unaided when unloaded. Fig. 5—Jeffery pulling out of mud by using 
winch at rear. Fig. 6—Clintonville hauling 6-in. howitzer and ammunition: weight, about 9000 Ib 
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How a Designer Designs 


By Cuarues M. Horton 





SY NOPSIS—Every design has its “heart.” The 
designer searches for this at the outset. Once he 
finds tt and understands it, the mechanical work of 
designing begins. The design of a pasting ma- 
chine is traced through, step by slep, until the fin- 
ished machine is built and tried oult—and found 
to be a failure. 





As a matter of fact, designers are as individual in 
their methods of working as they are individual in their 
looks—-color of hair and eyes, and facial expression. No 
two machine designers look alike, and no two set about 
precisely in the same way to develop a machine. It is a 
matter of training and habits of thinking, and boiling 
this statement down, habits of thinking have most to do 
with it. Habits of thinking are the sum total of a 
man anyway. For instance: A certain intrepid father 
thrashed his son for being out late one night. After the 
whaling, the old man, in order to drive home the lesson 





STEVE'S oM 


PROBL 


FIG. 1. THE “HEART” OF 


Said he: “When I was your 
The boy 


more firmly, uttered speech. 
age, my father wouldn't let me out after dark!” 
answered: “Then you must have had a devil of a father.” 
Whereupon the old man came back hotly: “I had a 
d——— sight better father than you have!” 

it is all a habit—thinking. 

But given an idea to work up—a machine to design— 
the experienced designer starts his thought in one direec- 
tion. He gropes for the heart of the problem. By groping 
I mean groping—mentally, of course—because the heart 
of the thing at first usually lies very much in the dark, 
and the more intricate the machine the more difficult will 
the heart be to locate. And by heart I mean the particu- 
lar piece of mechanism around which the other bits of 
mechanism center and from which these mech- 
anisms take, as it were, their cue—their more or less com- 
plicated motion. 

Ordinarily this piece of mechanism lies as intimately 
close to the product that the machine is destined to handle 
as the designer's own vital organs are related to one 
another. Indeed, the corelation of unit movements in a 
good design are as compact as the human mechanism, 
proof of which may be found in the product of one branch 
of the machine industry alone—the universal miller. 

Another general rule is that a machine usually takes 
its outlines from the shape of the material that it is 


lesser 


destined to handle. This applies particularly to special 
machinery. ‘Take a paper-perforating machine, for in- 
stance. This type of machine cannot but have the gen- 
eral lines of a sheet of paper, the size of the carrying 
table being governed and determined by the maximum 
Then there will be the 
held and 
operated in a vertical plane; and this constitutes, like the 
table, a problem by itself, 
individually. With 
considered and worked out, 


size of sheet to be perforated. 
perforating needles, which of course will be 
and one to be taken care of 
and other matters carefully 
all are then tied together, and 
and rapidly simplifies itself. 


these 


the whole machine steadily 

A machine for the baling of tin cans, for another type, 
being more difficult, is something else yet again—as Abe 
Potash might say. Nevertheless, the principles are the 
same. As a machine, it will bear the general shape of a 
bale of tin cans as the latter will appear after having been 
pressed. Also, it will have its several pieces of individual 
mechanism, each to be considered separately. Being a 
contrivance for handling an initial loose product, it will 
consist at the top of some sort of hopper, in the middle of 
the material into 


compact shape, and end with a device for holding this 


a series of rollers designed to crush 


shape intact and another for throwing the bale out. 
Tue Heart or tue Propuem Is ATTACKED FIRST 


And there you have, briefly, the cvele of thought—and 
in about as hazy a fashion at first—through which the 
designer forces his gray matter when given a special ma 
chine to design. Ile ponders on the larger factors, the 
largest or the heart first, and he does this a long time 
before putting pencil to paper. Having decided upon the 
general mechanical process, he then goes back to the heart 
of the thing and sets to work, grimly denying himself any 
thinking on all the other problems connected with the 
machine until this first and primary movement has been 
worked out to his satisfaction. Thus he designs the ma- 
chine in sections. With the several sections completed, 
he then ties them all together, doing so with whatever 
methods in general practice happen to be most available. 

Cast iron is the popular medium for this tying, because 
it readily lends itself to odd shapes, is, in a word, pli- 
Afterward and 
shafts 
Then he passes over to the de- 


able—at least, under the designer’s hands. 
finally, the designer takes up the matter of drive 
and pulleys and the like. 
tailers the general “argument,” as one negro porter I 
recall used to designate a general arrangement, owing no 
doubt to the numerous debates that he heard about these 
drawings. “One thing at a time” is made and must be the 
designer’s creed, 

Section-line paper readily lends itself to the designer’s 


work. More and more this paper is coming into popular 
favor. With one unit part of the machine worked out 


on this paper, another sheet may be utilized in designing 
another unit then a third, 
until the After 
that, the several sheets may be pasted together, where- 


section of the machine, and 


whole mechanism has been designed. 


upon the drafting room has a complete assembly with 


out detailing a man specially for this purpose. As a 
rule, however, this method does not work out well in 


the small drafting room. It keeps the designer himself 
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considerably worried about clearances, a worry that is 
fully obviated when the arrangement as a whole is worked 
out on a single large piece of drawing paper continually 
under his eye. 

In large organizations, where there are a number of 
designers at work upon a single machine under one super- 
vising designer, section-line paper is a decided economy, 
if for no other than that it affords consideravle 
saving in time on the part of the designer, who is spared 
the use of a scale and frequently T-square and angles. 


reason 


Steve Wintiirop Starts A DEsIGN 

And now let us design a machine—you and me. Let 
us design the machine with Steve Winthrop—I have 
already mentioned Steve. Let us suppose we are associat- 
ed with a corps of systematizers at work, say, in the 
collar industry. These have their two 
staffs, one taking care of office routine, the other hand- 


ling the subject of labor-saving devices, with each staff 


systematizers 


operating free and clear to do exact!y what it wants to 
do. That is the way systematizers work anyway—a free 
rein or “nothin’ doin’.” 

They go farther. Given the contract, they cause to 
be erected numerous boarded-up places in and around 
the plant, each inclosing a member or two of the staff 


ry 
Che 


and each bearing a large sign in painted letters. 


sign reads, “Keep out—that means you!” It naturally 
impresses the management. “That gang of systematizers 
must be thinking,” reflects the management, “or they 


wouldn’t be so blamed exclusive!” They are thinking, 
all right. the svstematizers, but not always on subjects 


of the organization. A funny 


old world, this! 
“Steve,” says the manager of the corps, one morning, 


immediate concern to 


“we want to get up a machine that will paste interlinings 
together. They are pasted together by hand now, out 
there in the factory and 
I’ve got a hunch we can do it by machinery. 
Money no object.” 


girls, at so much per dozen 
Suppose 
you run out and look at the thing. 

Steve—followed by you and me—goes out into the 
factory. He opens and closes one after another several 
doors and at last finds himself in the proper department 
and confronted by a million more or less beautiful girls 
—more or less a million, understand. The girls without 
exception are beautiful. Steve pauses a moment to at- 
tune himself to all this beauty, then proceeds cautiously 
to a table where some of the horde of beauty is doing 
something with its hands. 

Close inspection reveals the fact that this something 
is a straight manual stunt of dipping a brush into a 
pot of paste, smearing with the paste one of a pair of 
interlinings cut for collars and then’ sticking the two 
pieces together in readiness for the outer pieces of linen, 
all of which are later together on machines. 
Pasting these interlinings together helps considerably in 
the general manufacturing, and as a method it is almost 
as old as the collar industry—so opines and learns Steve. 
Also, he observes that there are a million—more or less 
—girls doing this work and that, on the face of it, as a 
method, it is out of tune with those of the modern system- 
atizers, whereupon he forgets the bevy of beauty sur- 
rounding him and settles himself to a consideration of 
the problem. So do you and I. 

Because it is of necessity slow and laborious, the 
work therefore is uneconomical; and to do the thing 


sewed 
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by machinery seems to Steve to be the right thing to do 
Also, as he regards each operation wisely, he thinks it 
can be done by machinery. He 
analyzes each movement through which a girl goes to 
paste together one set. Then he notes the movements 
necessary to paste together a dozen sets, the rate upon 
Also, as he 
studies these different movements, he gropes in his 
for a similar movement the thousand or 
movements in mechanics which will perform the same 
work. Separating these in his thought, he makes notes 
and goes on to another operator, where he again observes 
the hand and arm 
necessary to complete one of the sets. He does this for 
a day or two, then returns to the drafting room, notebook 
in hand, and begins work. So do we—vou and I—only 
we do not work. We always did hate work. 

Steve takes up his problems in something like this 
fashion: The pot of the machine, becomes 
a large pot capable of holding a great quantity of paste. 


So he gets down closer. 


which is based the operator’s remuneration. 
mind 


among more 


with owl-like wisdom motions of 


paste, in 


= 





PROBLEM 


FIG. 2. ANOTHER UNIT SECTION OF THE 
Recognizing the laws of gravity, he perceives that the 
pot must be suspended above the machine, in order that 
the paste will flow downward upon the things to be 
pasted. Now, then. To make the 
process continuous, which is the aim of all designers of 
labor-saving machinery, there must be a method devised 


by which the interlinings are carried underneath the 


So far. so good. 


paste. Almost immediately a belt conveyor suggests 
itself. Good. A pot of paste suspended in air and a 


belt to carry the product under it, that surely is good. 

But what is this? The interlinings will of course 
come through under the paste at intervals—at regular 
intervals, to be sure, but at intervals—not a continuous 
feed in the sense that water flows underneath a bridge. 
There intervals from the very 
nature of the things. Therefore, the paste must be made 
to feed only at intervals. How shall we do that—let us 
see! Why, with some sort of rotary motion, sure—some- 
thing that will permit the feeding of the paste at intervals 
equal to that with which the interlinings will pass under 
the pot. Nozzles—nozzles that rotate, gathering in paste 
on their upward are from the paste pot and distributing 
it upon the interlinings while traveling through the lower 
half of the circle. Hurrah! That is fine, too! And 


now what else ? 


must be small between 
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Well, the interlinings must be placed upon the belt 
conveyor by machinery, or the whole ‘contrivance is 
not worth powder. Right! Wel!, then, what is the 
matter with the feed device on an ordinary printing 
press—one that prints street-car advertisements and the 
like? Nothing. The fingers will slip in under each set 
of interlinings, which have been placed in stacks of 
ninety-six in a tiny box for this purpose, and carry each 
set forward through a vertical plane and onto the belt 
conveyor. Enough—we have got it! You and I and 
Steve. 

MecHanicaL WorK OF DESIGNING BEGINS 

Now. what? Well, Steve covers his board with a nice 
clean piece of drawing paper, sharpens up three or four 
hard and soft pencils and wriggles up onto his stool and 


wings to it. The nozzle business, because it is the heart 





FINISHED DESIGN 


FIG. 3. THE 


of the problem, first engages his attention. He draws 
a picture of a small tank to hold the paste, schemes out 
the type of nozzle that will best serve the purpose, dopes 
out approximately the distance between which the inter- 
linings will ride forward on the conveyor and so deter- 
mines through what are his nozzles must revolve in order 
to meet each set of 
the number of nozzles that he may use. 


This establishes also 
Then he places 


interlinings. 


them on a shaft, which he knows will be operated, in 
the first and experimental machine, by some sort of chain 
and sprocket drive. After that he takes up the matter 
of the belt. 

This he places on wooden rolls, one at each end of his 
table. As in the case of the nozzle shaft the belt will 
be operated by a chain and sprocket. 
the rates of speed of all these sprockets, calculating the 


Then he goes after 


size of his sprockets until his ratios are right. . He now 
has the paste pot established, the nozzles roughly in opera- 
tion, together with their number and circular sweep, 
and the belt conveyor correctly set below the pot and 
nozzles. There remains yet some means to work out by 
which the paste will remain in suspension between gather- 
ing moments of the nozzles, but that appears possible 
a rubber lip on the pot, which will easily give way under 
pressure from the nozzle itself. 

So far the whole thing works out fairly well, and Steve 
—and you and I—eat heartily these days at luncheon, 
while the birds sing in the elm tops and the sun shines 
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on all seven sides of the street. Even the subject 0 
asking for a raise occurs to us, but we wisely refrain 
until the machine is actually running. 

Steve—and you and 1—takes up other and more minor 
problems. He draws in a couple or four cheap cast-iron 
legs to support the table. Then he considers the box and 
the printing-press feed device for distributing the inter 
He finally decide 


on a spring bottom to the box, which will continuously 


linings upon the canvas belt convevor 


force the stack of interlinings to the top of the box, where 
one piece will readily be picked up by the sliding fingers 
Indeed. he 
draws up such a box, with a flat spring in the bottom, 
This he makes up 
of flat steel pieces riveted upon a small shaft, and he has 


and be swept over upon the belt convevor. 
and then goes after the finger device. 
the shaft operated by a gear. Now he makes a discovery. 
Instead of the fingers sliding forward to the edge of the 
holding box, he perceives that the better construction 
from a mechanical point of view would be to have the 
box and its contents slide backward on the tips of the 
fingers. | 

That is good-—a victory, in a way-—one of those things 
that give a designer a little thrili whenever it so happens. 
A truly creative thing—sent to man from the Great Out 
side. As a successful interpreter his reward is the thrill 
that follows, which often, as in the case of inventors, is 
the only reward that will come to him. 

Well, as they said in Shakespeare’s time: The thine 
It passes through the hands of the detailers. 
Stéve, togethe: 
with you and me, awaits with ill-disguised impatience and 


is done. 
is sent into the shop to be made, and 
eagerness its appearance for a test. Then one fine day the 
foreman of the shop sends up the fatal word. 

We go down—all hands. We are escorted into a neath 
hoarded-up inclosure, with the omnipresent sign, “Keep 
out,” over the door. The proper authorities produce the 


proper set of keys, and the door swings open. 


THe FINtsiep MAacHIne—aANpD Its TRIAL 


There it is gad! A table on four legs: a belt conveyor 
operating on wooden rollers at each end of the table; a 
pot of paste suspended halfway over the canvas belt ; and 
the shaft and nozzles all in readiness for the big and of- 
ficial test. Sure, the machine has been turned over a good 
the erecting man: but this is final— 

Underneath the table Steve sees shaft 
and sprockets and chains all crisscrossing one another— 
the chains understand 
to a tiny motor on the floor. 


many times by 


this is the thing. 


and there is a belt running back 
Above the motor, on the 
wall, is a starting box. The paste pot already is gooey 
with paste, and the tips of the nozzles, look as if thev had 
While out from the end of the table, 


suspended on a plane with the conveyor, sits in seeming 


been in use also. 


dignity the box containing the stack of interlinings, wait 
ing to be fed over upon the canvas. 

The machinist starts her up. The fingers flop ove! 
toward the box, the box glides forward underneath the 
fingers, and the fingers rise in air—but without carrying 
any You don’t Yes; fact ! 
Something has failed of its duty: and the grin on the 
face of the machinist, together with the look of painful 
solemnity on the countenance of the shop foreman, seems 


interlinings ! say! it’s a 


to hint at his previous knowledge. 
Steve himself, the author of this failure, looks a little 


troubled. Without regard for cost of material or the 
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unwritten rules of machine-shop procedure, he skillfully 
cuts out the feeding device by twisting the chain drive off 
one sprocket with a hammer handle. Steve is sore, you 
know. He is sore to the point where he takes things in 
his own hands. He feeds the interlinings upon the belt 
himself, and this and the pasting mechanism work beauti- 
fully. The fingers revolve as he expected them to revolve ; 
the interlinings move forward in even distribution under 
his hands and are smoothly pasted. The whole machine, 
with that single exception of the feeding mechanism, 
It is fine 
in 


works in strict concordance with instructions. 


or a shame—whichever feature lies uppermost 
your mind. 


Crotu Cannot Be Fep Like PAPER 

Well, anyway, after an hour or two of discussion, Steve 
and you and I make our way painfully back to the draft- 
ing The birds have ceased to shine; the sun to 
sing; a raise in pay is very, very far distant. We all 
we are a little “het” up and 
inclined to bull things to perfection. We get out several 
things to make that feeding work 
properly—from rubber-tipped fingers to a puff of air. 
But none of them work. Nor do any other ideas work. 
Nor do any ideas, those put out by others in the organiza- 


room. 


go to it—you and I, too 


designed device 


tion, ever work. It is discovered—and decided—that the 
thing cannot be done. 

Cloth cannot be handled like paper. ‘There is a 
back” to a sheet of paper, a positive resistance, which is 
Turn back a sheet of paper 
lightly halfway, and it will return. Turn back a “sheet” 
of cloth similarly, and it will remain. In this little 
difference lay Steve’s—and your and my—defeat. Al- 
together it proves a hopeless attempt at labor saving. 

It is too bad, of course. Steve feels it; I feel it; you, 
no doubt. feel it. So does the scrap heap. Still, vou 
have had the fun of designing a special machine, even if 
it did not work; and that is what we went after. But 
more than all else, you liave had a taste of the defeat 
that usually accompanies victory. Designers have their 
hig as well as their little troubles. And even though they 
work behind closed doors, or because they work behind 
closed doors, or maybe in spite of the fact that they work 
behind closed doors, they breathe at first hand the air of 
the outside world of industry and know the feel of the 
greatest and most glorious thrill that comes to mankind, 
one that will bear repeating over and over again—the 
joy that comes of creative work. Also, knowing this thrill, 
this jov, they know also—and get this—that life 
about even in victory and defeat—sixty-sixty—if you will 
pardon my Yankee desire innocently to exaggerate. 


“come- 


no part of a layer of cloth. 


runs 


Reducing the Cost of Tools 
By CHARLES SHAEFF 


Owing to the price of high-speed steel and to the short 
life of the average blade, we decided to weld high-speed 
tips on carbon steel, with the oxyacetylene flame. 

A piece of carbon steel was roughed down to *"/,,x 
1'/,,x 8 in., as shown in Fig. 1. A number of these 
blades were clamped together and then shaped } in. deep 
and 3 in. back from one end. The undercut edges of 
these blades were ground on an angle of 15 deg. to 
permit the flame to reach the center of the blade without 
affecting the life of the high-speed stee! tip. The high 
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speed steel tip was jy in. square by 3 in., with a 4,-in. 
radius on one end. 

The high-speed steel tip was placed against a piece of 
l-in. square by 10-in. cold-rolled steel to prevent burning 
the top edges. The carbon steel was then brought against 
the high-speed steel tip, as shown in Fig. 2. The flame 
was played on the carbon steel about $ in. back of the 
groove until the steel was a cherry red. The weld was 
then made, care being taken that the high-speed steel 
was welded on the under side (from the cutting edges). 






FIG.2 The Blade ready 
for Welding 


AND BLADE IN POSITION FOR 


SHANK 
WELDING 


FIGS. 1 AND 2. 


Soft machine steel was used as a filler, with 66% per cent. 
table salt and 334 per cent. borax as a flux. 

The flame was played on the blade around the tip until 
it colored a light lemon. The blade was then dipped 
into fish oil. The time of these two operations was 
about the same as the usual time taken to harden solid 
blades of high-speed steel in a gas furnace. 

The hardened blades were ground to finished sizes on 
the surface grinder. _ Actual tests showed the life of 
these blades to be three times that of‘a solid high-speed 
steel blade, as they were used until ground back within 


{| in. of the length of the tip. 


298 


Diamond-Holder Safety Bushing 


By Cuarutes M. VALpEs 


The illustration shows a bushing with the end hardened. 
It is made from drill rod and is a sliding fit on the dia- 
mond holder. With this bushing fitted over the holder, 
either plain or saucer types may be trued without danger 
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of loosening the diamond, as it is supported by the 
bushing. The hardened end of the bushing also prevents 
the holder from being ground. Thus the diamond bearing 
is not weakened. 
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of the New Process 


By E: A. SuverKRrop 





SYNOPSIS—This final installment takes up the 
cleansing, refrigeration and distribution of the 
quenching oil, inspection of hardness and shape be- 
fore sand blasting, sand blasting and ultimate in- 
spection of hardness, shape and quality before the 
running test which precedes assembly. 





The next operation on the gears is a thorough inspec- 
tion and test of the hardness, but before passing to this 
it would be well to describe the handling of the quenching 
oil in the largest and best-equipped system the writer 
has ever seen. Altogether there are 32 quenching tanks 
approximately cubical in shape and measuring about 4 ft. 
on the side. Into these the oil is kept flowing in a steady 


= _—— 


In passing through the quenching tanks the oil picks 
up small particles of scale, waste and other dirt, which 
are individually insignificant, but which in the aggregate 
amount to quite a lot of foreign matter. As all this has 
to pass through a complex refrigerating and piping 
system, it is obviously better to head off trouble by re- 
moving that which may cause costly delays later on. 

An idea of what is meant by a “complex system of pip- 
ing” may be had from Fig. 13. Here are fuel-oil, quench- 
ing-oil, air, water and other pipes in the most complex 
and yet the neatest arrangement of piping that the writer 
has ever seen. The pipes seen leading through the ceiling 
go to the hardening rooms just described. The illus- 
tration is merely shown to give the reader a vague idea 
of the intricacy of this installation. I have no desire. even 














FIG. 13. PIPE ARRANGEMENT ON THE CEILING OF THE THIRD FLOOR 


stream at an initial temperature of 70 deg. F. As the oil 
in these tanks is never permitted to reach a temperature 
higher than 90 deg. F., the cooling of it presents a 
problem in refrigeration of no mean proportions. 

In the basement of the hardening building there are 
two oil-storage tanks of 10,000- and one of 15,000-gal. 
capacity. Four pumps draw this quenching oil from the 
storage tanks and deliver it to the hardening room on the 
fourth floor, where it is distributed in constant streams 
to the various quenching tanks, according to their needs, 
The oil is let into the tanks from the bottom; and as, 
heated by the work, it rises to the top, it drains over the 
lip of the tank and passes into a pipe leading down to the 
straining and filtering machine on the floors below. 


if I were able, to give a description of this feature of the 
plant. 

In Fig. 14 is shown one of the filters. The oil enters 
through the pipe A and passes first through a copper 
strainer with holes about »'5 in. in diameter, which are 
shown clearly in the illustration of the filter in the re- 
frigerating room, Fig. 15. In these two illustrations, 
wherever possible, similar reference letters are used. 
These copper strainers, located in the casing JD, arrest 
all the larger particles of foreign matter and are cleaned 
every three days. From them the oil passes to the filters 
EK, Fig. 15. These are burlap bags about 24 in. in cir- 
cumference and 12 ft. long, supported on wire netting, as 
shown. They present large filtering area to the oil, catch 
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the smaller parti le = and are removed and cleaned once 
every week, 

Referring back ta Fig. 14, the cast-iron casing @ re- 
ceives the burlap filters. The bolt holes in the head I] 
are large enough for the nuts to pass through them. 
When the head // is to be removed, the nuts are merely 
slackened back: the D-shaped washers, which are per- 
manently attached to the eye-bolt 7, by the chains shown, 
are slipped out of the way, and the head is raised. This 
method of attaching the D-washers is worthy of note. 

Having passed through the filters, the oil goes through 
Fig. 15 the 

forms one side of the oil refrigerator house, a 
front view of Fig. 16. Here A is 


the refrigerator house, with a door B giving access to the 


the pipe B to the refrigerating system. In 
wall F 


which is given in 


MACHINIST 





Vol. 46, No. 13 


the hardening operations remains on the surface of the 
This is removed from the backs of the gears with 
A straight-edge is then laid across 
feelers 


work. 
an ordinary scraper. 
the cleaned surface and the flatness tested with 
0.003 in. thick. Those gears that do not pass are re- 
ported to the chief hardener. 

In Fig. 18 may be observed a part of the inspection 
room. At A is one of the ordinary trucks for transport- 
ing the work from the hardening department. At B is 
a similar truck with a number of pinions wired together 
and disposed in wire baskets similar to those used for 
drawing and for washing in the soda tanks. 

In this plant, gears are tested with two instruments— 
In spite of all that has been 
said about the scleroscope alone measuring hardness, it 


the scleroscope and a file. 














FIG. 14. ONE OF THE OIL FILTERS 


coils inside. To the right, at C, can be seen the ammonia 
coils. The refrigerating machine itself is on the ground 
floor, In Fig. 13 
frigerator house through the door B, in Fig. 16. 


is presented a view inside the re- 
The oil, 
after passing the filter, is forced up through pipes to the 
top of the coils, flows along gutters above them and, over- 


flowing the edges of the gutters, falls in a thin film over - 


the cold pipes A of the coils in the refrigerator, Fig. 17. 
From here the oil is carried by gravity to the storage 
tanks in the basement, whence it is again pumped to the 
quenching tanks on the t »» floor. 

From the hardening department the work is trans 
ported on trucks, by the men who have hardened it, to the 
hardness inspection room, which is on the same floor, 
and in the case of bevel ring gears each gang transports 
its own work, but before turning it over to the inspector 
A thin film of burnt oil from 


examines it for flatness. 
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FIG. 15. STRAINERS AND FILTER BAG 


will not show the hardness of case-hardened work. It 
will show density, but there is some difference between 
density and hardness. The case can be glass hard to the 
file; but if it is as thin as 0.01 in. or less, the seleroscope 
cannot he depended on to give a reliable reading. In 
other words, a similar piece of work similarly hard, but 
with a case three times the thickness, will invariably show 
much vreater hardness on the s leroscope scale. 

The gears are taken to the block D in the corner. This 
is merely a cubical block of wood with an iron plate on 
top of it for the gear ring to rest on. There are several 
rollers that act as stops, but permit the gear to be rotated 
These are so small that they do not show in the 
They merely prevent the gear from sliding 

The 
doubt 


easily, 
illustration. 
off the plate while under the pressure of the file. 
other case of 


Inspector tests every tooth, or in 


each tooth, with a file. 
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To prepare the work for the scleroscope test it is taken 
to the disk grinder at C, and the faces of two or more 
teeth on opposite sides are ground. The work now goes to 
the scleroscope testing bench, a part of which is shown in 
Fig. 19. Small work is contained in the steel tote boxes 
A. The scleroscopes are not supported on the bases sup- 
plied with these instruments, but on special ones, the post 
B of which is secured to the bench. Mounted on this 
post is a vertically adjustable arm C, which can be set 
at any desired height on the post B. Beneath it is a 
collar that can be clamped to the post; and when so 
clamped, the arm C is free to swing on the post B in a 








FIG. 16. 


circle in a horizontal plane. Hinged at DP to this arm C 
is another arm FE, which carries the scleroscope F. The 
work is held in the vise @ or, as shown in the case of the 
gear J, it is laid on the anvil block H. 

Considerable experience and special aptitude are re- 
quired to inspect with any degree of certainty work of 
this character. There are so many conditions which give 
apparently conflicting results that it requires a faculty 
almost equal to instinct to determine just what really 
is the condition of the work, and neither the scleroscope 
by itself nor the file by itself can be depended upon as in- 
fallible in this connection. For instance, suppose a piece 
of work has been hardened at too high a temperature. 
If such a piece is broken, it will probably show a coarsely 


REFRIGERATOR ROOM 
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crystalline structure and, while under the file it will 
test hard, the scleroscope will indicate that it is soft. 
Obviously, a piece that the file will not grip is hard, 
not. There 
therefore be a reason why the scleroscope indicates that 


whether the scleroscope says so or must 
it is not. 

When the drop of the scleroscope falls, the hard case 
of such work gives way under the impact, because it 
is poorly supported by the coarsely crystalline structure 
of the steel under it. A great part of the blow is thus 
absorbed with a consequent loss of resiliency, and the re 
bound of the drop will be less pronounced than with a 
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similarly hard case well supported by a firm, close-grained 
core, 

Another instance: 
near the critical point, the scleroscope will often show that 
the piece is hard, in spite of the fact that it can be readily 
filed. A thin case will usually show soft under the sclero- 
scope, no matter how hard it may show with the file. For 
this reason the scleroscope can be assumed to determine 
the density of the work rather than the hardness ; and the 
file to show actual hardness irrespective of thickness or 
condition of core. When both agree as to the hardness of 
a piece of work. it is reasonable to assume that the case 
is hard and that it is properly supported by a core of suf- 


If a piece is hardened just at or 


ficient density. 
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FIG. 17. VIEW INSIDE THE REFRIGERATOR 

From the hardness-inspection department the gears go 
to the sand-blasting department on the ground floor of 
the hardening building. In Fig. 20 is shown one of the 
sand-blasting booths in this department. They are built 
Formerly they were sheathed on 
The 
wood has now been replaced by steel sheets, which not 
only withstand the erosion of the sand blast better, but 


of heavy sheet steel. 
the inside with wood, but this wore out rapidly. 
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are so arranged that they can be replaced more readily 
than the wood. Each booth accommodates four operators. 
Each operator has a window A, so that he can view the 
work, and two arm holes B protected by canvas. The air- 
hose opening is shown at C. 

Moderately fine silica sand is used. It is contained in 
hoppers on the floor above. The work is laid on grat- 
ings or supported in the hand of the operator, while with 
the other he directs the nozzle of the sand blast. 

The spent sand falls to the floor of the booth, whence 
it is elevated to the floor above. Here it is directed first 
into a separator, where the fine dust is removed and the 
still serviceable sand is diverted to the large storage hop- 
pers previously referred to. These are immediately over 
the booths. Except for the wastage of the dust the sand 
is used over and over. 

The piles of gears shown in Fig. 20 were not specially 
posed for the illustration, but are just as they happened 
to be in the course of the day’s work. The darker gears 
are those that have just come from the inspection depart- 
ment, while the white ones in the large tote box are gears 
that have just been sanded. In the sand-blast depart- 
ment, after being sanded and before going to the running 
test and assembling departments, the gears are subjected 
to a critical visual inspection. 
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Patterns for Single Castings 


By F. W. Brapy 


In the jobbing shop the ingenuity of the pattern 
maker is frequently taxed to the limit in order to pro- 
duce at low cost the molding devices for some single odd 
casting. However, the conscientious pattern maker gets a 
great deal of satisfaction from seeing his creations ap- 
proved and hustled off to the foundry. There is an ad- 
ditional satisfaction when he learns subsequently that the 
production cost has come within the estimate and that the 
firm has made a profit. It is for these reasons that pat- 
tern making is a trade with much more of the human- 
interest element than can be claimed for many others. 








FIG. 18. CORNER IN THE 





INSPECTION DEPARTMENT 
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As an example of rapid-fire pattern making, Fig. 1 
shows the skeleton and the core frame constructed for 
making a single 6-in. pipe bend with standard flanges. 
The method of making the molding devices was left 
entirely to the judgment of the pattern maker, with the 
requirements that there be quick service and a low cost 
of production of a single casting. 

The skeleton method was adopted and the work ex- 
pedited by sawing out the parts in multiple. Thus, the 
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FIG. 1. PATTERN FOR A SINGLE CASTING 

two main parts A and B, Fig. 1, which must be 7} in. 
wide, were sawed after being doweled together, using 14- 
in. stock. In the same manner the flanges ( were sawed 
together and to go on the bases without requiring any 
extra fitting. The two sets of ribs D and # completed 
the parts. 

The flanges were made 11 in. 
notch in the straight side 6 in. wide and 14 in. deep to 
fit over the core prints. The semicircular ribs )) were 
made of 1-in. stock, and they were laid off with an allow- 
ance of 14 in. for the thickness of the base, requiring a 
The stiffening ribs £ were also made of 
Numerous nails 


diameter and with a 


radius of 34% in. 
l-in. stock and sawed out in multiple. 
were driven into the ribs to hold the sand. 

For making the core of a frame F’, Fig. 2, was made of 
two ares having the curvature of the pipe united at the 
ends by half-circle disks cut with a radius of 3 in. The 
sweep @, Fig. 1, has the usual form. Making the pattern 
and core frame by multiple sawing, using cheap lumber, 
the lack of all extra finishing and the use of fillets, ete., 
favored the low cost of production. 

The molder built up the sand pattern by filling between 
the ribs and:slicking off; then he applied parting sand and 
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FIG. 19. SCLEROSCOPE TESTING BENCH 
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PATTERN PARTS FOR A SINGLE PIPE BEND 





FIG. 2. 
The 


half-core was swept up on the drying plate, and the two 


rammed up the half-patterns in the drag and cope. 


parts were pasted together after drying. 
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Sammy’s Shop-—Increasing the Force 
by Advertising for Men 


By W. Osrnorne 


“The cornsheller business is so good that we are get 
ting behind. I have just closed a large order and have 
promised delivery. That will be in addition to our regu- 


lar requirements. will have to increase our 


force. We will need a man on every machine 


Sammy, we 
right away, 
and besides that we must keep a setting-up gang going, 


I have put an advertisement in several of the papers, and 
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SAND-BLASTING DEPARTMENT 


FIG. 20 
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we must be ready to take care of the men as fast as they 
answer.” 

Mr. Brown had sprung into action, and Sammy was 
heing informed of it. 

The shop was not so very large, even if the action that 
Mr. Brown set up sometimes was. 

“Shall we run a night force ?” asked Sammy. 

“Not at the present time. Even if we had enough 
business for that, we do not have stock enough on hand, 
but fil! full up on everything that we can work.” 


PLANNING FoR New MEN 


Sammy found that it might be possible to work nine 
: Two of these should be good machinists 
who were used to doing a variety of work. They could 
fill in anywhere that they might be needed. Four of the 
others should have had some shop experience so as to be 
able to do plain turning or drilling-machine or shaper 
work. The others could be young men without experi- 
ence, but with intelligence enough to be able to handle 
stock and help the mechanics. 

Once before, when the country was booming, they had 
needed men and Mr. Brown had advertised for them. 
The results had not been good. The men who came were 
evidently men who did not fit anywhere. Those who 
The ones who 


more men. 


were good workmen were intemperate. 
were willing to stay seemed to feel that their mere pres- 
ence was a blessing. They were not looking for work, 
but for a paymaster. The entire number that had ap- 
plied was not great, so Sammy did not have to do much 
selecting. 

Now the case was different. As it was the time of busi- 
ness depression before the beginning of the war, many 
men were looking for jobs. In two days every place was 
filled, but the stream of answers had just begun. Ap- 
plications were received for positions from general man- 
ager to shop sweeper. Wages were the only thing that 
some of the applicants seemed interested in, while others 
were so anxious to learn the cornsheller business that 
they were willing to leave the financial question to the 
future. 

There was one thing that seemed to stand out very 
clearly in most of the answers that had anything clear 
in them, and that was that the side of the shop was not 
given much consideration. In very few cases was any- 
thing said that would enable the recipient to form a 
judgment of the qualifications of the writer. 


SamMY CHANGES His IpDEAs 


It has been said by contributors to the American Ma- 
that answer to an advertisement is en- 
titled to a courteous reply. Sammy had thought the same 
way himself. Now he began to have some different ideas 
on the subject. If Mr. Brown had been rather broad in 
wording his advertisement, he had at least made it clear 
that the help was wanted to work in a shop making 
cornshellers. Why should a man who had been a preacher 
and who knew nothing about a machine shop answer it? 
Why should he feel ill used if he did not get a reply to 
his answer? And there was the case of the young man 
who could play baseball and make a hand in the band, 
and the one of the man who had worked hard on the 
farm so long that he wanted a job where he could rest up. 

As a means of shedding light on the real reasons that 
some men have for changing jobs, some of the letters 


chinist each 
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were Valuable. One of the common reasons given by men 
from out of town was that some relative of the family 
lived in the town and desired them to come; another 
one was the desire to earn more money, or rather it was 
the desire to get more pay for the work done. One man 
wished to change locations because he had a neighbor who 
had a wife who judged men by their ability to bring home 
a large pay envelope and who continually and forcibly 
expressed her judgment to his wife, and she in turn 
transmitted it to him. A restless feeling was produced. 
Apparently, it was easier to move than it was to com- 
pete successfully with the pay envelope of the neighbor 
and with the tongue of the neighbor’s wife. 

One thing was apparent as time went on, and that was 
that very few of those who were hired as the result of 
Mr. Brown’s advertisements became permanent employees. 
Many of those hired under Sammy’s system of getting ad 
ditional help did stay as !ong as there was work for them. 
You may be surprised to know that Sammy had a system, 
and also be surprised that Mr. Brown had not taken ad- 
vantage of it. Both of these things are easy to explain 
to anyone who understands the conditions that have to be 
met in a machine shop. 

Every shop has a lot of little things about its way 
of doing things that make it different from any other 
shop. The sum of these make the “atmosphere” of the 
shop. This atmosphere is made up of a great many things, 
such as the way the foremen treat the men, the attitude 
of the company toward a man who makes a mistake in his 
work, the chances a man has of being changed from a 
job that he does not like to one that he does, the way a 
man is given instruction, the way merit is recognized and 
a lot of such things that are mostly unclassified and which 
go entirely unrecognized by anyone not a part of the shop 
itself. 


SamMy’s System OF Hirtnac MEN 


This system of Sammy’s had never been classified as a 
system, even by Sammy. It was just one of the little ways 
that he had of doing one of the things that he frequently 
had to do, and he had never thought of it as a thing 
worth speaking about. It was a part of the shop atmos- 
phere that Mr. Brown did not know anything about. 

If Sammy wanted a boy for a small drilling machine, 
he would ask a boy who was running one if he knew of a 
boy who would like such a job and whom he could recom- 
mend ; Sammy would lay stress on the “recommend” part 
of it. Or he might go to a reliable family man and ask 
if he knew of a good boy in his neighborhood who wanted 
a job, or he might tell a coming young man that his work 
was so good on the drilling machine that he would be 
moved over to a lathe as soon as a suitable person could 
be found to take his place at the present job. It some- 
times took several days to get the right kind of hand, but 
it was very seldom that a poor one was recommended. 
When labor conditions were such that Sammy’s force 
could not be increased by such means, desirable men could 
not be obtained by newspaper advertising. 

There is no intention of holding such methods up as 
suitable for other shops and other situations and sur- 
roundings. Some companies may prefer to advertise and 
then classify and select by tabulating the visible physical 
characteristics of the applicants and the aptitude they 
may show in placing pieces of wood in holes. It takes 
time to develop a real science of anything. 
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Broaches—Their Design and Manufacture 


By W. G. 





SYNOPSIS—This article introduces a series on 
broaching written from the standpoint of a prac- 
with 


broaches extends over a number of years, and in 
a) 


tical shop man whose actual experience 


consequence represents a marimum of practice 
with a minimum amount of theory. 





Broaching is not a new operation, though it is only 
during a comparatively recent period that it has been 
recognized as one of the machine operations necessarily 
associated with successful manufacture. Like several other 
of our latter day processes, being in a more or less em- 
bryonic state it has infinite possibilities for further de- 
velopments. These developments naturally depend on the 
tools used and therefore we must look for more efficient 
and cheaper broaches. A good deal has been written 
about broaches and in this article, perhaps, some of the 
If so, 
no apology will be needed, as the repetition will serve to 
emphasize the importance of particular points to be con- 


ground already gone over may be re-traversed. 


sidered in broach design. 

There are two ways of broaching—pushing and pulling. 
I will confine myself to the tension system. In this sys- 
tem the broaches vary in length from 18 in. to 5 or 6 ft. 
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DIMENSIONS OF BROACH HOLDERS 
The great drawback to the very long broaches—apart 


from the difficulty of making them accurate—is that with 
the ordinary toolroom equipment they cannot be kept 
sharp, and a broach that cannot be sharpened readily is a 
constant source of trouble. 

When purchasing broaches, therefore, it must always be 
borne in mind that they will have to be kept sharp (the 
same reason obtains if they are made in the factory tool- 
room); consequently, the plant where they are to be 
sharpened must be taken into consideration. The ideal 
Jength for a broach is about 2 ft. long over all. 

The question of the material from which to make the 


broaches is an important one. They are made from high- 


Ine 
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speed steel, high-carbon steel, and from low-carbon stee! 
casehardened: but the best in practice seem to be those 
steel. the 
point of view of cost of material, those made from high 


made from low-carbon casehardened From 
speed steel are, of course, the most expensive; while if we 
add the carbonizing cost to the material charge, there is 
still a balance considerably in favor of those made from 
the low-carbon steel. | 

In the actual production of the broaches, up to the 
heat-treatment little difference in 
what difference there is being in favor of those made 
the hard- 
made 


stage, there is cost, 


from casehardening material. When, however, 
from 
The 


extreme difficulty of straightening either high-speed or 


ening of the broaches is considered, those 


low-carbon steel are found to be the lowest in cost. 


high-carbon steel broaches as compared with the easy way 
in which the casehardened broaches may be manipulated 

As to the length of life, there is 
between 


is worth considering. 


not much to choose hbroaches made from these 


types of material if the conclusions are based on a good 
hole that 
hy a verv small amount. 


clean may only vary from its original size 


To get the clean work required 
the must—as | 
be constantly sharpened, and it is a curious 


manufacture broaches have 


stated hefore 


in modern 


fact that high-speed steel broaches need more sharpening 
than either of the other materials mentioned, to obtain 
these conditions. 

Again, high-speed steel and high-carbon steel broaches 
are more liable to shed their teeth under any unusual 
load. 


occurred in both making and using broaches of high-speed 


As a matter of fact, while many mishaps have 


and high-carbon steels, I have only one failure to record 
broaches made from casehard- 
Al- 
together, everything is in favor of broaches made from 
the steel 
makers to give a still better material of this type, one 
that 
can be hard without being brittle, and at the same time 


out of some hundreds of 


ening material, and that one was due to carelessness. 
material and one look to 


casehardening may 


will carry a heavy case—when necessary—which 
vive a tough core with the proper heat treatment. 

As maximum life is desired for the broach, the holes 
originally must be as large as possible. The size obtained 
from a square broach of a given size being somewhat 
problematical, it is best to have them slightly large and 


rub them down with an oil-stone. 


Tue Macuinery Required 


The machinery required for the production of broaches 
ix not at all elaborate, and good broaches of all sorts may 
be made in any toolroom that is equipped with the usual 
toolroom machinery—namely, lathe, milling machine, 
cutter 
grinder, 
without grinding, but to get the best results either from 


grinder, universal grinder and small surface 


Rroaches may. of course, be made successfully 


the point of view of eutting or of finishing, it is «le 
sirable that they should be ground all over. Aside from 
the foregoing considerations, grinding is the cheapest 
method of producing them within the necessary limits. 


and when the broaches are designed with this end Hh 
view—that is, so that they may be ground by existing 
plant—then there is never any fear of the result and 
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failures should be rare exceptions. It follows from this 
that the drawing of the broaches must embody all the 
particulars to assure success. 

Having once adopted a method for the manufacture 
of the broaches, and a length that is suitable for their 
production and upkeep in an existing plant, then the 
only variables that we shall have will be the shape of the 
broach, its size, the number of its teeth and their pitch, 
and the number of broaches required to a set. 

It will readily be apparent from what has just been 
said that we may get out standard (blank) broach 
blueprints that only need to be filled in with the necessary 
particulars, and if this is done the design for a set of 
broaches may be got out quickly. 


Use or STANDARD-S1zE SHEETS 


As an aid to thus rapidly filling in these sheets an- 
other standard sheet should be filled out showing all the 
adaptors with which the machine is supplied; and as 
others are made their particulars should be, of course, 
added to the standard sheet. If this is done, there will 
he no need to walk around to the tool store and measure 
up a lot of adaptors every time a set of broaches has to 
he put in hand. This sheet should contain all the neces- 
sary information required either to design a set of 
broaches or to make a new adaptor should the necessity 
arise. 

Such a sheet is shown in the illustration, and the holder 
has been found to be successful in service. 

It has been stated that in designing broaches the 
factors that must be borne in mind continually are the 
load per tooth and the number of teeth in contact at any 
one time. But there are other equally important factors. 
It is possible to design a set of broaches for machining 
a 154 in. square hole, from a 15¢ in. round hole, with 
seventy-two teeth that will do good clean work on cast 
iron, or malleable-iron castings that are as long as 4 in. 
through the hole. Yet these broaches will do indifferent 
work on steel, and on the high class steel alloys used for 
gears in the automobile industry they may fail utterly, 
or drag badly, on a hole only 2 in. long. 


GENERAL DEsIGN 


Therefore, the question of the material that has to be 
broached has an important bearing on the design of the 
broach; so much so, that when the holes have to be 
broached in various materials the broach must be designed 
so that the load per tooth is suitable for the best (worst 
from a broaching point of view) material. This means 
that if we are broaching square holes, say in both mal- 
leable iron and steel, with the same set of broaches, we 
shall be losing time when broaching the malleable-iron 
articles. For this reason it is worth while considering 
the installation of two sets of broaches for each size and 
type—one set designed so that the load per tooth is suit- 
able for material of low tensile strength and one set de- 
signed for the higher class materials. This may mean 
an increase of as much as 50 per cent. in output on the 
low tensile material, but the extra set would soon pay 
for itself where broaching methods are largely used. 
Apart from this, the extra set could be used to keep things 
going for a short time should anything happen to the 
other set. 

Having adopted a length—that is, the maximum length 
that can economically be produced and kept in good 


order—it follows that for any given conditions the num- 
ber of broaches in the set must be altered. This num- 
ber, then, will depend on the length of the hole and 
the material to be broached. But generalizing wiil 
not produce successful broaching, and the type of broach 
must be studied in conjunction with the two variables 
mentioned before. 

The types of broach in common use are: Keyway 
broaches, either single or double; spline broaches, which 
may have from three to twenty or more splines; square 
broaches, with which may be classed hexagonal broaches, 
either for finishing rough drilled holes or for broaching 
direct from a cored hole. 

It is in this order that the subject will be treated, and 
each type will be dealt with so as to show a few of the 
many problems that confront the tool designer when he 
turns from his regular line of work and tackles the sub- 
ject of broach design. 

oe 
Why Preparedness P 


By Lucren I. YEOMANS 


It must seem to the non-technical reader of the non- 
technical press that the American Machinist and other 
technical papers are making a “great to do about nothing” 
in their discussions of ways and means of manufacturing 
munitions. Can it be that there is any difficulty in con- 
nection with the manufacture of munitions? Surely not; 
for we may pick up any newspaper and learn that Henry 
Ford has offered the Secretary of the Navy his factories 
for the production of a thousand submarines a day, and 
in all seriousness and without a smile on his face the 
Secretary of the Navy has formally accepted the tender. 
We may likewise learn that John Willys, probably under 
the impression that there is not much difference be- 
tween the famous Overland “75” and the even more 
famous French “75,” has solemnly offered his manufac- 
turing facilities, which have been duly accepted. The 
cold fact that the Pillsbury flour mills would be about 
as useful for making munitions as either of the others 
does not ‘affect the situation any, and we’ draw a‘sigh 
of relief and say to ourselves, “Truly we are prepared— 
Why worry.” 

It is to be expected that in case of dire necessity 
we will learn that the Tiffany shops maybe depended. on 
to cease making jewelry and commence turnifig out 16-in, 
naval guns. 

We find that even the kids are in-on it too, and ‘a 
recent news item says: “War with Germany will see the 
manual training schools of Washington turned into muni- 
tion factories. The McKinley Manual Training School 
alone could turn out from 3000 to 4000 shrapnel shells 
daily,” ete. 

A highly esteemed periodical prints a story which says, 
among other things: “This group of financiers went 
into the market and bought factories as hucksters buy 
An uncomplicated change in the automatic— 


apples. 
A slight readjust- 


and they were ready to make shells. 


ment here and there and they were making bayonets.” 

So why should there be talk of “preparedness 
we can so readily see that the day of miracles has not 
passed and that with a slight “readjustment” of the coffee 
mill and an “uncomplicated change” in the furnace grate 
every grocery store can cast steel ingots and complete 
them into ammunition. 


” when 
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Special Attachments for Making 
Typewriter Parts 


EpITroRIAL CORRESPONDENCE 





SY NOPSIS—One of the machines shown is used 
for grinding smali rubber rolls for feeding the 
paper, and here an automatic screw machine has 
been adapted for the purpose by fitting it up with 
a grinding wheel and suitable spindles. The work 
is fed directly toward the center of the wheel 
and sized without being traversed past the face 
of the grinding wheel. The other machine wlus- 
trated is a plain miller fitted with a positive cam 
feed for continuous operation of the tables where 
desired, as in cutting off small pieces of stock 
that are supported under the saw by special hold- 
ing features. 





In addition to the large number of special tools in 
the way of jigs, fixtures, punches, dies and the like, 
required by every large manufacturing establishment in 
conducting its work on an uptodate basis it is usually 
found necessary in such places to devise a certain number 


machining attachments in addition to the holding fixtures 
for the work have been applied. 

The paper-feed rolls on the Noiseless typewriter are 
about 4 in diameter by 1 in. in length. There are 
eight of them on the machine, four at the back and four 
at the front of the large rubber cylinder over which 
the paper feeds in passing up over the flat steel printing 
platen at the front. 
in large quantities and are finished to size by grinding 
in the machine illustrated in Fig. 1. As will be seen, 
this is a Hartford automatic that 
been stripped of its regular turret, turret slide and 
headstock. On the cross-slide, instead of the usua! form- 
tool and cutting-off holders, there 
mounted a headstock carrying a high-speed spindle and 
a footstock for supporting the work in convenient posi- 
tion. At the back is a wheel spindle driven by the flat 
belt at the left, as shown. 

The grinding operation consists in placing the roll 
between the head and tail spindles, after which the cross- 


in. 


These feed rolls are of course made 


screw machine has 


holders tool are 
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FIG. 1. GRINDING PAPER FEED ROLLS ON 


AUTOMATIC SCREW MACHINE 


of special machines or to modify standard machine tools 
by adding special equipment to adapt them to the maxi- 
mum rate of production on some specific parts. That is, 
where one machine is to be kept a good part of the time 
on one line of work, it is generally possible to make 
some change in certain features whereby a considerable 
gain in output is possible over the normal rate of pro- 
duction obtainable with the conventional machine. 

In the plant of the Noiseless Typewriter Co., Middle- 
town, Conn., there are many machines that have been 
set up for one specific job and are kept in operation 


on that work continuously. In a number of cases special 


AN 


FIG. 2 


MILLER WITH CAM-OPERATED TABLE 


FOR CUTTING-OFF WORK 

slide is automatically fed forward by the cam on the 
drumshaft until the work fed the 
proper position to bring its periphery against the wheel. 


below has been into 
No lateral feeding is used, the work being analogous to 
form-grinding in that the feed is directly toward the 
center of the wheel. As the work approaches its true 
diameter, the dwell on the operating cam below is reached 
and merely holds the roll in position until it is finished. 

These rolls soft rubber mounted on 
spindle with flanges at each end of the roll, as clearly 
The large knurled knob at the right of the cross- 
slide, mounted on a screw passing through a nut in the 


are of a small 


shown. 
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bracket at the rear end, is used to adjust the cross-slide 
with the work to bring the latter to the proper position 
so that the accurately. 


Micrometer adjustment is provided through graduations 


cam movement will size. it 


on the collar. It is a simple matter to make changes at 


this point so that if the wheel wears, or wear occurs at 
the ends of the lever or upon the working surface of the 
cam, compensation is easily made. This feature is also 
a great convenience in setting up a job at the outset, after 


the wheel has been trued up and consequently reduced in 
diameter 

The method of running the work between spindles and 
driving it is indicated in Fig. 3. Here it will be noticed 
that the work is mounted on its own spindle, or journals, 
between the head and tail spindles. The small diameter 
fits nicely into each one of these spindles, and the roll is 
inte which the 


face 1s pressed 


driven by means of a sharp-toothed cup 


end of the collar on the roll fits. The 


Thrust 
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FIG METHOD OF SUPPORTING THE WORK 


against the sharp teeth by spring action operating upon 
the driving end of the apparatus. The work is removed 
by pulling out the knob shown at the right-hand end of 
the head spindle, Fig. 1. When the 
spring is sufficient to cause the shaft driving teeth to 
upon the end of the collar at the 
The pressure of the work due to the 


this is released. 


act positively steel 
side of the roll. 
spring action is taken by the ball thrust collar shown 
on the spindle at the left side of the work, Fig. 3. 

The grinding wheel used is about 12 in. in diameter 
face. This is a Crystolon combination, wheel 
16 and 48 L grade. 
5000 ft. per min., and the work runs 500 r.p.m., giving 
it a velocity of approximately 70 ft. min. About 
six rolls per minute are ground right along with this 


by 2-in. 
The wheel is run at a speed of 


per 


process. 


MILLER WitH AvutromatTic TABLE 


The miller in Fig. 2 the 
time for cutting-off operations on small parts, similar to 


The output is increased by the 


is used a good share of 


the job shown set up. 


use of a cam motion ior feeding the table back and 
forth automatically. The work shown is a bar of stock 


off to a the cutter on 


The work is held on the upright 


to be sawed certain length by 


the arbor. fixture in 
the block, which is made to various sizes and depths to 


A set of these holding blocks 


suit the section of stock. 
is shown in the wood case on the right-hand end of 
the table. It is obvious from the number of holders 


that a considerable amount of work is 
done on this particular miller. 
and the modification in construction consists principally 
in the addition of the drum cam below the table and the 


use of a substantial bracket clamped to the under side of 


here illustrated 
It is a plain machine, 
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the table indicated. This bracket carries a 


hardened ground roll to come in contact with the cam 


wuide, as 


face and operate the table accordingly. 

This machine has been in use for ten vears or more at 
this factory. It is operated by a boy who feeds the stock 
against the stop, the supporting rod of which passes back- 


ward through the fixture and extends out to the end 
bar of the stock itself. The limit of length which the 
work will cut depends only upon the length of the bar 
itself. If the bar is so long as to be unhandy, the 


The cam, 
surface of the 
the return is derived from a 
compression spring under the table. The camshaft is 
of course driven from the belts and pulleys at the rear, 


upon a suitable guide. 
the inner 
motion 


outer end is supported 
it will be noticed, works on 


roll. Therefore, 


and the cam is laid out to give a suitable rate of feed. 
By means of the dogs on the table the machine can 
the stroke; or 
the process of operation may be continuous, the operator 
sliding the stock the 
of each cycle of movements. 


he set up to stop on return if desired, 


simpl\ forward upon conclusion 
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A Fine Adjustment for Use on 
Beam Calipers 


By Frank P. JOHNSON 


The illustration shows an arrangement for a fine ad- 
justment of the caliper leg for a beam trammel set. It 
consists of a stem A with a threaded portion B and a 


sawed slot C. The blade D is hinged in the slot by the 





ADJUSTMENT FOR BEAM CALIPERS 
hollow rivet & and has a tail portion F, which is acted 
on by the knurled nuts G, thereby getting the desired 
adjustment. 

When the adjustment has been made by turning one 
nut against the blade, the other nut is tightened, thus 
locking the blade firmly in position. 
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Guard—III; Sear, Trigger and Floor 
Plate—Ii 
SYNOPSIS—This completes the guard, carries 


the sear and trigger through all its operations and 
begins the machining of the floor plate. 











OPERATION 30. 
Transformation—Fig. 


LLING EDGE OF TANGS 


MI 
1247. Machine Used—Pratt & Whit- 


ney No, 2 Lincoln miller. Number of Machines per Operator 
—Four. Work-Holding Devices—On pin; clamped with vise 
jaws, Fig. 1248. Tool-Holding Devices—Standard arbor. 


Cutting Tools—Two milling cutters, 2.75 in. diam., 0.5 in. wide, 
one plain, one with 9.15 R on one corner. Number of Cuts— 
One. Cut Data—60 r.p.m.; %-in. feed. Coolant—Cutting oil, 
put on with brush. Average Life of Tool Between Grindings 





—2,500 pieces. Gages—None. Production—20 per hr. 
OPERATION 31. MILLING LEFT SIDE OF TANGS 


Transformation—See Fig. 1247. Machine Used—Same as 
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United States Munitions 


The Springfield Model 1913 Service Rifle 
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Number of Cuts—One. Cut Data—60 r.p.m.; %-in. feed. Cool- 
ant-—Compound, \4-in. stream. Average Life of Tool Between 
Grindings—3,500 pieces Gages—Same as Fig. 1251, except 
for right hand. Production—25 per hr. Note—Block placed 
in hole. 

OPERATION 33. MILLING BEVEL ON OUTSIDE OF LEFT 


WALL OF MAGAZINE 

Transformation—See Fig. 1249. Machine Used—Pratt & 
Whitney No. 2 Lincoln miller. Number of Operators per 
Machine—One. Work-Holding Devices—Same as operation 32, 
only work is reversed in fixture (see Fig. 1248). Tool-Holding 
Devices—Standard arbor. Cutting Tools—Same as Fig. 1250 
Number of Cuts—One. Cut Data—60 r.p.m.; §-in. feed. Cool- 
ant—Compound, \4-in. stream. Average Life of Tool Between 


Grindings—3,500 pieces. Gages—Fig. 1251; stand gages with 
fingers AA, which rest on block B; pin C locates the guard 
endwise. Production—20 per hr. Note—Block placed in hole 


to keep from closing in on clamping. 
OPERATION 33%. COUNTERBORING GUARD-SCREW 
HOLES TO FINISH AND REAMING FLOOR-PLATE 
CATCH-PIN HOLE 


Transformation—Same as Figs. 1177 and 1180. Machine 
Used—Speed lathe. Number of Operators per Machine—One 
Work-Holding Devices—Held in hand against counterbore, 


practically a burring operation. Cutting Tools—Counterbore 








operation 30, except reversed in fixture. Number of Machines shown in Fig. 1252. Cut Data—450 r.p.m.; hand feed. Coolant 
per Operator—Four. Work-Holding Devices—On pin; clamped —Cutting oil, put on with brush. Gages—None. Production 
with vise jaws, same as Fig. 1248. Tool-Holding Devices— 80 per hr. 
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OPERATION 30 & 3! 
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OPERATION 32 


Standard arbor. Cutting Tools—Same as .operation 30, ex- 
cept reversed in fixture. Number of Cuts—One. Cut Data— 
60 r.p.m.; 5-in. feed. Coolant—Cutting oil, put on with brush, 
Average Life of Tool Between Grindings—3,500 pieces. Gages 
—None. Production—20 per hr. 
OPERATION 32. MILLING BEVEL ON OUTSIDE OF 
WALL OF MAGAZINE 
Transformation—Fig. 1249. Machine Used— 
ney No. 2 Lincoln miller. Number of Operators per Ma- 
chine—One. Work-Holding Devices—On pin; clamped, with 
vise jaws similar to Fig. 1248, but has block in magazine 
opening to prevent springing of sides. Tool-Holding Devices 
—Standard arbor. Cutting Tools—Milling cutters, Fig. 1250. 


RIGHT 


Pratt & Whit- 


*Copyright, 1917, McGraw-Hill Publishing Co., Inc 
+This installment should have preceded that published 
the issue of Mar. 8, 1917. 
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FIG. 125) 
OPERATION 34. FILING, GENERAL 

Number of Operators—One Description of Operation 
General filing and brushing up. Apparatus and Equipment 
Used—File. Production—10 per hr. 

OPERATION 35. POLISHING 

Number of Operators—One. Description of Operation 
Polishing all outside surfaces. Apparatus and Eauipment 
Used—Polishing jack and wheel. Production—18 per hr. 


OPERATION 36. FILING AND CORNERING 
Number of Operators—One. Description of Operation— 
Filing and cornering. Apparatus and Equipment Used— 
File. Production—50 per hr. 


OPERATION 37. BLUING 
Number of Operators—One. Description 
Same as sleeve and other bluing operations. 


of Operation— 
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~FIG.1255 
OPERATION | 
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The Sear 
The sear, shown in detail in Fig. 1253, which in con- 
nection with the trigger releases the cocking piece and 
fires the rifle, is a drop forging made from Class D steel, 
0.047 in. round. The principal parts are the sear nose A, 
the joint pin hole B, the trigger slot C, the trigger-pin 
hole D and the sear-spring seat /. The sear is finished 
by casehardening. 
OPERATIONS ON THE SEAR 
Operation 
A Forging from bat 
B Annealing 


B-l Pickling 
Cc Trimming 


l Grinding rieht side 

2 Grinding left side 

; Drilling trigger-pin and joint holes 

4 Reaming trigger-pin and joint holes 

AA Reaming burrs from trigger and joint-pin holes 
5 Milling top edge 

BB Removing burrs left*by operation 9 

6 Milling bottom edge 


CC Removing burrs left by operation 6 









——- 


FIG.126) OPERATION 5&6 
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FIG. 1257 


Longitudinal Section 


FIG.1259 


Straddle-muilling poin., or nose 
Removing burrs left by operation 7 
Drilling for trigger and spring hole 
Hand-milling front end 


Hand-milling trigger slot (two cuts) 

Shaving slot (two cuts) 

Removing burrs from trigger-pin holes 

Hand-milling joint, undercuts 

Countersinking joint-pin and spring holes 

Shaving joint 

Filing, general cornering 

Grinding nose 

Casehardening 

Finishing, honing nose 

OPERATION A. FORGING FROM BAk 
Transformation—Fig 1254. Number of Operators 
Description of Operation—Shaping from bar. Apparatus and 


Used—Billings & Spencer 400-lb. drop 
drop-forge dies. Production—125 per hr. 


OPERATION B ANNEALING 


of Operators—One Description of Operation 
laced in iron pots packed with powdered charcoal, heated to 
*.. (1,562 deg. F.); left over night to cool 
Equipment Used—Brown & Sharpe annealing 
Rockwell oil-burning furnace and powdered charcoal 


OPERATION B-1. PICKLING 


of Operators—One. Description of Operation— 
laced in wire baskets, then in the pickling soiution, consist- 
part sulphuric acid and 9 parts water, and left from 
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FIG. 1260 
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FIG 1266 
OPERATION 7 
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FIG. 1267 
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FIG. i268 
OPERATION 8 
10 to 12 min. Apparatus and Equipment Used—Wire baskets, 
wooden pickling tanks and hoist. 


OPERATION C. TRIMMING 
Machine Used—Bliss press, 2-in. stroke. Number of Oper- 
ators per Machine—One. Punches and Punch Holders—Square 
shank Dies and Die Holders—lIn shoe by setscrew. Produc- 
tion—500 per hr. 















i, 





rh 
72 


Yay: 


ue 
» 


i 
> 





9 


MACHINIST 553 
OPERATION 1. GRINDING REIHT SIDE 
Transformation—Fig. 1253. Machine Used—PDratt & Whit 


ney vertical grinder, 14-in. wheel, 30-in. magnetic chuck, same 
as extractor collar. Number of Operators per Machine—One 
Work-Holding Devices—30-in. magnetic chuck with rods be- 
tween. Cutting Tools—l4-in. abrasive wheel Cut Data 
1,500 r.p.m Coolant—Water. Gages—Snap for thickness 
Production—425 per hr 
OPERATION 2. GRINDING LEFT SIDE 
Transformation—Fig. 1256 Machine Used—Pratt & Whit 


ney vertical grinder, 14-in. wheel, 30-in. magnetic chuck, same 
as extractor collar. Number of Operators per Machine—On« 


Work-Holding Devices—30-in. magnetic chuck. Cutting Tools 
14-in. wheel. Cut Data—1,500 r.p.m. Gages—Similar to 
above. Production—425 per hr 
OPERATION 3. DRILLING TRIGGER-PIN 


AND JOINT HOLES 
Transformation—Fig. 1257. Machine Used—Pratt & Whit- 
ney four-spindle 16-in. upright drilling machine. Number of 


Operators per Machine—One. Work-Holding Devices—Drill 
jig, with cover Tool-Holding Devices—Drill chuck. Cutting 
Tools—Two drills Number of Cuts—Two Cut Data—600 
r.p.m.; hand feed Coolant—Cutting oil, ,,-in. stream. Aver- 


age Life of Tool Between Grindings—250 pieces. Gages—None 

Production—60 per hr 

OPERATION 4. REAMING TRIGGER-PIN AND JOINT HOLES 
Transformation—See Fig. 1257. Machine Used—Either 

drilling machine or speed lathe of any make Number of 

Operators per Machine—One Work-Holding Devices—In jig 

or rest on speed lathe. Tool-Holding Devices—Reamer held in 








drill chuck Cutting Tools—Reamer, Fig. 1258. Number of 
Cuts—One Cut Data-—450 r.p.m.; hand feed Coolant—Cut- 
ting oil, put on with brush. Average Life of Tool Between 
Grindings—3,500 pieces. Gages—Fig. 1259. Production—350 
per hr. 


REAMING BURRS FROM TRIGGER AND 
JOINT-PIN HOLES 
Operators—One Description of Operation 
from trigger and joint-pin hole. Apparatus 
and Equipment Used—Hand reamer Production—500 per hr 
OPERATIONS 5 AND 6. MILLING TOP AND BOTTOM EDGE 
Transformation—Fig. 1260. Machine Used—Pratt & Whit 
ney No. 2 Lincoln miller. Number of Operators per Machine- 
One Work-Holding Devices—By vise jaws; located on pins 
in the trigger and joint holes, Fig. 1261. Tool-Holding Devices 
Held on standard arbor. Cutting Tools—Gang of milling 
cutters, Fig. 1262. Number of Cuts—One. Cut Data—60 r.p.m ; 
5g-in. feed. Coolant—Compound, two \-in. streams. Average 
Life of Tool Between Grindings—3,500 pieces. Gages—Fig 
1263, radius over joint hole; Fig. 1264, contour Production- 
35 per hr Note—Work-holding points, trigger-pin and joint 
holes; also gaging points 
OPERATION BB. REMOVING BURRS LEFT BY OPERATION 9 
Number of Operators—One Description of Operation 
Removing burrs thrown up by several operations. Apparatus 
and Equipment Used—File. Production—Grouped with oper- 
ations 5, 6, 7, CC and DD 
OPERATION CC. REMOVING BURRS LEFT BY OPERATION 6 
Number of Operators—One Description of Operation 
Removing burrs thrown up by operation 6 Apparatus ana 
Equipment Used—File. Gages—Grouped with operations 
5, 6, 7, CC and DD. 
OPERATION 7 


OPERATION AA. 


Number of 
Removing burrs 


» Be te 
STRADDLE-MILLING POINT OR NOSE 
Transformation—Fig. 1265. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator— 
Three. Work-Holding Devices—On pins; clamped by vise 


Fit Taper to Holder shoe ate with Holder 






































FIG. 1271 





FIG, 1273 
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OPERATION 11 & II5 
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jaws, Fig. 1266. Tool-Holding Devices—Standard arbor _Cut- 
ting Tools—Two side-milling cutters, 2.5 in. diameter, 0.375 in. 
wide. Number of Cuts—One. Cut Data—60 r.p.m.; %-in. feed. 
Coolant—Cutting oil, put on with brush. Average Life of 
Tool Between Grindings—3,500 pieces. Gages—-Snap. Produc- 
tion—35 per hr 
OPERATION DD. REMOVING BURRS LEFT BY OPERATION 7 

Number of Operators—One Description of Operation— 
Removing burrs thrown up by operation 7 Apparatus and 
Equipment Used—File. Production—Grouped with operation 7. 

OPERATION 8 DRILLING FOR TRIGGER 
AND SPRING HOLE 

Transformation—Fig. 1267. Machine Used—Pratt & Whit- 
ney 16-in. three-spindle upright drilling machine. Number of 
Operators per Machine—One Work-Holding Devices—Drill 
jig, Fig. 1268. Tool-Holding Devices—Drill chuck. Cutting 
Tools—Drill Number of Cuts—Three. Cut Data—650 r.p.m.; 
hand feed. Coolant—Cutting oil, ;,-in. stream. Average Life 
of Tool Between Grindings—150 pieces. Gages—Plug or pin. 
Production—40 per hr 

OPERATION 9. HAND-MILLING FRONT END 

Transformation—Fig 269 Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Located on pins: clamped with vise jaws, 
Fig. 1270 Tool-Holding Devices—Standard arbor. Cutting 


Tools—Interlocking milling cutters, 2.25 in. diameter, 0.68 in. 
wide; half circle groove in face, 0.17 in. radius. Number 
of Cuts—One Cut Data—450 r.p.m.; hand feed Coolant— 
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OPERATION FF. REMOVING BURRS FROM 
TRIGGER-PIN HOLES 

Number of Operators—One. Description of Operation— 
Removing burrs from trigger hole. Apparatus and Equipment 
Used—Bench lathe and reamer. Production—Grouped with 
operation 12. 

OPERATION 12. HAND-MILLING JOINT, UNDERCUTS 

Transformation—Fig. 1276. Machine Used—Whitney No. 6 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Located on pins; held by finger clamps, Fig. 
1277. Tool-Holding Devices—Taper shank. Cutting Tools— 
Milling cutter, Fig. 1278. Number of Cuts—One. Cut Data 
450 r.p.m.; hand feed. Coolant—Cutting oil, put on with brush. 
Average Life of Tool Between Grindings—1,000 pieces. Pro- 
duction—300 per hr. 

OPERATION 15. COUNTERSINKING JOINT-PIN AND 

SPRING HOLES 

Number of Operators—One. Description of Operation— 
Countersinking and removing sharp corners. Apparatus and 
Equipment Used—Speed lathe and countersink; this is 0.246 in 
beam and has six left-hand flutes; a finish reamer, 0.133 in. 
diameter with half-round point, finishes hole. Production— 
450 per hr. 





OPERATION 16. SHAVING JOINT ‘ 
Transformation—Fig. 1279. Number of Operators—One. 
Description of Operation—Shaving radius on joint; this is 
done by clamping sear in the handle A, Fig. 1280, as shown; 
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OPERATION 174 FIG. 1284 
Cutting oil, ;y-in. stream. Average Life of Tool Between the shaving tool at the right is clamped in the vise: the sear 


Grindings—1,500 pieces. Gages—Form Production—300 per 
r. 
OPERATIONS 10 AND 104. HAND-MILLING 
TRIGGER SLOT (TWO CUTS) 

Transformation—Fig. 1271. Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Located by pins; clamped with vise jaws. 
Tool-Holding Devices—Taper shank. Cutting Tools—Milling 
cutter. .Number of Cuts—One Cut Data—450 r.p.m.; hand 
feed. Coolant—Compound, \%-in. stream. Average Life of 
Tool Between Grindings—500 pieces. Gages—None. Produc- 
tion—80 per hr. 


OPERATIONS 11 AND 11%. SHAVING SLOT (TWO CUTS) 

Transformation—Fig. 1272. Machine Used—Perkins press, 
1%-in. stroke. Number of Operators per Machine—One. 
Punches and Punch Holders—Square shank; work held in 
vise jaws, Fig. 1273; located by pin; work swung to two posi- 
tions; punch shown in Fig. 1274. Stripping Mechanism—None. 
Average Life of Punches—400 pieces. Lubricant—Cuttinge 
oil, put on with brush. Gages—Fig. 1275; thickness of 
wall: length of slot at C and width at D. Production—8s0 
per hr. Note—Fixture moves crosswise by handle at right of 
machine. 





joint is placed between the ears shown, and the pin B run 
through the joint hole; then the sear is rotated on the pin by 
the handle A, while the cutter C is fed against the sear by the 
thumb-screw D, shaving the radius. Apparatus and Equip- 
ment Used—Vise shaving fixture: hand holder for rotating 
sear. Gages—Fig. 1281, radius. Production—125 per hr. 
OPERATION 17. FILING, GENERAL CORNERING 


Number of Operators—One. Description of Operation— 
Filing and cornering. Apparatus and Equipment Used—File. 
Production—125 per hr. 

OPERATION 17%. GRINDING NOSE 

Transformation—Fig. 1282. Machine Used—Machine built 
at Hill shop. Number of Operators per Machine—One. Work- 
Holding Devices—In an indexing fixture, Fig. 1283. ‘Tool- 
Holding Devices—On spindle. Cutting Tools—8-, 6-, 2%- and 
1j-in., grain 46, grade G, tested 4,300, §-in. rim, 4-in. back, 
Norton alundum wheels. Number of Cuts—Two. Cut Data— 
1,500 r.p.m.; hand feed. Coolant—None. Gages—Form, Fig. 
1284. Production—125 per hr. 

OPERATION 18. FINISHING, HONING NOSE 

Number of Operators—One. Description of Operation— 
Honing top of nose. Apparatus and Equipment Used—Oil- 
stone Production—350 per hr. 





\e 


























March 29, 1917 AMERICAN 


OPERATION 14. CASEHARDENING 
Number of Operators—One. Description of Operation 
Packed in % bone, 4 leather; heated to 750 deg. C. (1,382 deg. 
F.) for 2% hr.; quenched in oil. Apparatus and Equipment 
Used—Same equipment as for all other casehardening. 


The Trigger 


The trigger shown in detail in Fig. 1285, which is 
Bo : 
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9 Filing and general cornering 
10 Casehardening 
8% Polishing top 
11 Assembling with sear and trigger pin 
OPERATION A. BLANKING 
Transformation—Fig. 1286. Machine Used—Perkins back 
geared press Number of Operators per Machine—Ons 
Punches and Punch Holders—Square shank. Dies and Die 


Holders—Die held in shoe by setscrew. Stripping Mechanism 
























‘ ; Stripping plate. Lubricant—Stock is oiled with cutting 
hinged in the sear and pulls the sear down so as to re- oil. Production—550 per hr. Note—Size of stock, 0.235x2% 
: : ; ; : in., 132 Ib. to 1,000 pieces 
lease the cocking piece, is now made of a steel punching opumawen &. Pan 
instead of being drop forged as formerly. It is made from Machine Used—Bliss back-geared press. Number of Oper 
ace stee is finishe , ili P : aeeha rdene ators per Machine—One Punches and Punch Holders—Flat 
Clas: D steel, Is finished by milling and Is casehardened plate, round shank. Dies and Die Holders—F lat piate. Strip 
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in the usual manner. The main parts of the trigger are 
the finger piece A, which is knurled to prevent the slip- 
ping of the fingers; the bearing point B, which comes in 
contact with the under side of the receiver; the trigger- 
pin hole C; the heel D and the stop £. 


OPERATIONS ON THE TRIGGER 
Operation 


Blanking 
B Pressing 
B-1 Pickling 
1 Grinding to finish thickness 
3 Drilling pin hole 
sand6é Milling edges (combination fixture) 
AA Removing burrs left by operation 5 
BB Removing burrs left by operation 6 
6% Milling upper surface 
7 Profiling finger piece 
CC Removing burrs left by operation 7 
7% Checking finger piece 
13 Reaming and counterboring trigger-pin hole 
8 Polishing side, edges and finger piece 
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OPERATION 5 &6 
ping Mechanism—None. Production—700 per hr. Note—Sim 


ply flattens the punchings for 
OPERATION 


Operators 


future 
3-1 


operations. 
PICKLING 
One. Description 
and then in the pickling solution, 
which consists of 1 part sulphuric acid and 9 parts water; 
left in this solution 10 to 12 min. Apparatus and Equipment 
Used—Wire baskets, wooden pickling tanks, hoist 
OPERATION 1. GRINDING TO FINISH THICKNESS 
Transformation—Fig. 1287. Machine Used—Pratt & Whit- 
ney vertical grinder. Number of Operators per Machine—One 
Work-Holding Devices—30-in. magnetic chuck, located be 
tween strips of steel. Tool-Holding Devices—Vertical spindle. 


Number of 


of Operation— 
Placed in wire baskets 


Cutting Tools—14-in. wheel, same as sear Cut Data—1,500 
r.p.m.; 15-in. feed. Coolant—Water. Gages—Thickness. Pro- 
duction—350 per hr 
OPERATION 3. DRILLING PIN HOLE 
Transformation—Fig. 1288 Machine Used—National auto- 


matic 16-spindle upright drilling machine. Number of Oper- 


ators per Machine—One. Work-Holding Devices—Held in 
fixture in lots of eight: triggers are held in and positioned 
by the plate, Fig. 1289; this is enough thinner than the 
trigger so that the bar clamps them and also guides the 
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OPERATION 6} 
eight drills. Tool-Holding Devices—Drill chuck. Cutting OPERATION 7. PROFILING FINGER PIECE 
Tools—Twist drills. Number of Cuts—One. Cut Data—900 Transformation—Fig. 1299. Machine Used—Pratt & Whit- 
r.p.m.; ~,-in. feed. Coolant—Cutting oil, ’y-in. stream. | Aver- ney No. 1 profiler, Fig. 1300. Number of Operators per Ma- 
age Life of Tool Between Grindings—200 _pieces. Gages— chine—One Work-Hoiding Devices—Work held on pin A, 
Fig. 1290; A, plug; B, form. Production—125 per hr. against stop B by clamp C, operated by cam D. Tool-Holding 
ER, TO F 7 : 7; ENaRe Devices—Taper shank. Cutting Tools—Formed profile cutter 
at OF ERATIONS . AND 6. MILLING EDGES oe to round edge. Number of Cuts—Two. Cut Data—1,200 r.p.m.; 
fransformation—Fig. 1291. Machine Used—Pratt &Whit- hand feed. Coolant—Compound, two \%-in. streams. Average 


Number of Machines per Operator- 


No. 2 Lincoln miller. 
pin and stop; clamped by 


Two. Work-Holding Devices—On 
vise jaws, Fig. 1292. Tool-Holding Devices—Standard arbor 
Cutting Tools—Gang milling cutter, Fig. 1293; the cutters 
for the finger pull are shown. Number of Cuts—One. Cut 
Data—60 r.p.m.; §J-in. feed Coolant—Cutting oil, put on with 
brush. Average Life of Tool Between Grindings—3,500 pieces. 
Gages—Fig. 1294; the pin locates the trigger on form gage; 
the stop positions it and enables the outline to be compared. 
Production—35 per hr 


OPERATION AA, 


ney 


REMOVING 


BURRS LEFT BY 
OPERATION 5 


Number of Operators—One. Description of Operation— 
Removing burrs thrown up by operation 5. Apparatus and 
Equipment Used—File. Production—Grouped with operations 
5 and 6. Note—This is rough-burring. 


REMOVING BURRS LEFT BY 
OPERATION 6 
Number of Operators—One,. Description of Operation—Re- 
moving burrs thrown up by operation 6. Apparatus and 
Equipment Used—File. Production—Grouped with operations 
5 and 6. Note—This is finish-burring. 
OPERATION MILLING UPPER SURFACE 
Transformation—Fig. 1295. Machine Used—Pratt & Whit- 


OPERATION BB. 


61, 


ney No, 2 Lincoln miller. Number of Operators per Machine 

One. Work-Holding Devices—Trigger located by pin; 
clamped by cam, Fig. 1296; details in Fig. 1297. Tool-Holding 
Devices—Standard arbor. Cutting Tools—Milling cutter, Fig 


Number of Cuts—One. Cut Data—60 r.p.m.; §-in. feed. 
Cutting oil, put on with brush. Average Life of Tool 
Gages—See Fig. 1294. Pro- 


1298. 
Coolant 
Between Grindings—3,500 pieces. 
duction—30 per hr. 


fom 











[ 
FIG. 1304 ) 6 


} 


FIG. 1302 


NOTE: FIG. 1299, 1300 & 130! Rn 


FIG. 1302 & 1303 


Life of Tool Between Grindings—350 pieces. Gages—Fig. 1301; 

the trigger pivots on pin X and stops against pin Y to show 

correct form; form of finger pull. Production—70 per hr. 
OPERATION CC. REMOVING BURRS LEFT BY 

OPERATION 7 

Operators—One Description of Operation— 

up by operation 7. Apparatus and 

Production—Grouped with operation 


Number of 
Removing burrs thrown 
Equipment Used—File. 
The. 

OPERATION 7%. CHECKING FINGER PIECE 

Transformation—Fig. 1302. Machine Used—Whitney hand 
miller. Number of Operators per Machine—One. Work-Hold- 
ing Devices—Located on pin; clamped by vise jaws, Fig. 1303; 
the work projects as at A; the cutter B is guided in its proper 
path by form C bolted to the table, which controls movement 
of the guide roller D, as in former operations. Tool-Holding 
Devices—Special taper shank; arbor with roller. Cutting Tools 





—Milling cutter for corrugating. Number of Cuts—One. Cut 
Data—600 r.p.m.; hand feed. Coolant—Cutting oil, put on 
with brush. Average Life of Tool Between Grindings—3,500 





Production—475 per hr. 

OPERATION 13. REAMING AND COUNTERBORING 
TRIGGER-PIN HOLE 

Operators—One. Description of Operation— 

Apparatus and Equipment Used— 

half-round point; and bench 


pieces. Gages—None. 


Number of 
Reaming pin hole to finish. 
Reamer, 0.133 in. diameter, wit 


lathe. Gages—Plug. Production—500 per hr. 
OPERATION 8. POLISHING SIDE, EDGES 
AND FINGER PIECE 
Number of Operators—One. Description of Operation— 


Apparatus and Equi 


Polishing sides and finger piece. t 3 
Production—125 per 


— 
Used—Polishing jack and wheel. r. 
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OPERATION 9. FILING 


Number of Operators—One. 
General filing and cornering. 
—File. Production--125 per hr. 

OPERATION 10. CASEHARDENING 


AND GENERAL CORNERING 
Description of Operation 





Apparatus and Equipment Used 


MACHINIST 






securely in place at the bottom of the magazine. The lug 


; #& is slotted to receive the fleor-plate catch and has at its 


front end a tenon that fits into a slot in the magazine, 
The cavity C, through which the floo. plate catch is re- 










































































































Number of Operators—One. Description of Operation— 
Same as performed on the sear. leased by the end of a bullet, the magazine-spring recess D 
OPERATION 8%. POLISHING TOP vee ’ , 
an he avi Al tw Yr cr Sei 4 . , 5 , le aw +)". 
Number of Operators—One. Description of Operation— dl the mages - Pras a it complete the major opel 
Polishing top surface of trigger after hardening. Apparatus ations on this piece. 
and Equipment Used—Wheel and polishing jack Production 
—600 pieces per hr. OPERATIONS ON FLOOR PLATE 
OPERATION 11. ASSEMBLING WITH SEAR AND at ig ” 
“ww , ‘org ing rom ar 
TRIGGER PIN B Annealing 
Transformation—Fig. 1304. Number of Operators—One. B-1 Pickling 
Description of Operation—Assembling sear and trigger. Ap- C Trimming 
paratus and Equipment Used—Hammer and block on bench D Cold dropping 
Production—350 per hr. 1 Milling edge and bottom and both ends 
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voren FIG.I3iI 
. 7 4 Milling top crosswise 
va surring operation 
Magazine Mechanism ae 
6 rene ane reaming disassembling hole 
The magazine mechanism, shown in Fig. 2, p. 636, Vol. 71, Straightening, Saddle cut lengthwise on. lug 
ace ipiecge a ate ' ; 8 Profiling lug and te 
45, as a unit, consists of the floor plate, floor-plate catch, = g:° Bu ring operation 8 
pin and spindle. There are also the follower, magazine » Sresiing Gndercuts on lug and tenon. 
é . : Cte, , 9% Filing lugs to match profiling and milling cuts 
spring, cutoff and cutoff spindle, shown in detail in their 10° Hand-milling for front end of magazine-spring recess 
ote : q 10% MHand-milling for rear end of magazine-spring recess 
regular order. Then there are the minor details, such as mY hewmen magazine-spring recess to form and depth 
? : a ° . . 2 urring operation 11 
the cutoff screw, spring and plunger, the dimensions of - Yc mag He ree te oo magazine-spring seat 
ee s A 3 Milling bottom lengthwise 
which are shown. 13% Burring operation 13 
r +: aar . : Rei i and-milling floor-plate catch slot in rear lug 
The floor plate, Fig. 1305, has a tenon that fits into 1414 Finish straightening 
a groove at the front end of the magazine and, with the a. ee 
assistance of the floor-plate catch, holds the floor plate 3 nos 
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BAR 
Operators—One. 


Apparatus and 
drop hammer. 


FORGING FROM 
1306 Number of 
Shaping from bar. 
& Spencer 1,000-Ib. 


OPERATION A 
Transformation—Fig 
Description of Operation 
Equipment Used—Billings 
Production—120 per hr. 

OPERATION B ANNEALING 

Number of Operators—One Description of Operation— 
Placed in iron pots packed with powdered charcoal; heated to 
850 deg. C. (1,562 deg. F.); left over night to cool. Appa- 
ratus and Equipment Used—Brown & Sharpe annealing fur- 
naces; oil burner and powdered charcoal 


OPERATION B-1 PICKLING 
One Description of Operation— 
then put in the pickling solution, 


Number of 
Placed in wire 


(Operators 
baskets and 





FIG. i312 


FIG. 1313 


OPERATION 4 


and 9 parts water; 
and Equipment 
hand hoist. 


which consists of 1 part sulphuric acid 
left in this from 10 to 12 min. Apparatus 
Used—Wire baskets, wooden pickling tanks 
OPERATION C. TRIMMING 
Machine Used—Bliss back-geared press, 2-in. stroke. Num- 
ber of Operators per Machine—One Punches and Punch 
Holders—Square shank. Dies and Die Holders—Held in shoe 
by setscrew. Average Life of Punches and Dies—15,000 pieces. 
Production—500 per hr 
OPERATION D 
Number of Operators—One 
Straightening after trimming. 
Used—400-Ib. Billings & Spencer 
500 per hr. 
OPERATION 1. 


COLD DROPPING 
Description of 
Apparatus and 
drop hammer. 


Operation 
Equipment 
Production 


MILLING EDGE AND BOTTOM AND 

BOTH ENDS 

1307. Machine Used—Pratt & Whit- 
Number of Operators per Machine 

Held in vise jawstwoata time; 

Fig. 1308; the other jaws B are 


Transformation—Fig. 
ney No. 2 Lincoln miller 
One. Work-Holding Devices 
one is shown in place at A in 


empty; these mill two plates on the edge. Tool-Holding De- 
vices—Standard arbor Cutting Tools—Milling cutters, Fig. 
1309, for the edges; Fig. 1310, for the bottom. Number of 
Cuts—One Cut Data—60 r.p.m.; %-in. feed. Coolant—Cut- 
ting oil, put on with brush Average Life of Tool Between 
Grindings—5,000 pieces Gages—Fig. 1311: contour of out- 
side by form gage with side and end stops; contour of back. 
Production—20 per hr Note—Mill bottom, one plate; mill 


two plates. 
OPERATION 4 
Transformation—Fig 


edge, 
TOP CROSSWISE 
Used—Pratt & Whit 


MILLING 
1312 Machine 


ney No. 2 Lincoln miller Number of Operators per Machine 

One Work-Holding Devices—Vise jaws; work pushed to 
stop, Fig. 1313. Tool-Holding Devices—Standard arbor. Cut- 
ting Tools—Milling cutters, Fig. 1314 Number of Cuts—One. 
Cut Data—60 r.p.m.; %-in. feed. Cooiant—Cutting oil, put on 
with brush. Average Life of Tool Between Grindings—5,000 
pieces. Gages—Fig. 1315, contour of top, also height of lug. 


Production—20 per hr 


OPERATION 4%. BURRING OPERATION 4 
Number of Operators—One Description of Operation— 
Removing burrs thrown up by operation 4 Apparatus and 
Equipment Used—File. Production—400 per hr. 
“ys 


Center-of-Gravity Scale 


By S. W. Harriey 

Grinding a nick out of one end of a planer knife makes 
that end lighter. When revolved in the cylinder with 
other knives at a high rate of speed, a violent jarring and 
knocking may occur. It is essential that all the knives 


be not only of the same weight, but that the center of 
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gravity of each be midway of its length. This may be ac- 
complished by weighing first one end and then the other 
and grinding down the heavy end. A scale A should be 
provided with a sharp-edged bearing B on the platform, 
as shown in the illustration. As it is necessary that the 
knife should occupy exactly the same position when re- 
versed, a rest F should be furnished with an adjustable 
stop F against which the end of kn‘fe should always bear. 
The bearing )) should be adjusted to the same height 
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Cut Mills N2/.23,586 straight, 


26 Teeth, L ft. * 
Cut Mill W°4 spiralRH I Turn in48,LH 
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Lay the knife C on the scale 


with these bearings as near the ends as possible. Move the 


as the one on the seale. 


poise G along on the beam until the scale balances and 


note the amount indicated on the beam. Reverse the knife. 
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PIECE IN POSITION 


WITH 


SCALE 


and if it balances as before the ends are alike. If the 
poise needs to be moved, note the second reading; the 
difference between the two will be twice the error. Set 


the poise halfway between these amounts and grind off 
the heavy end of the knife until a balance is obtained. 
& 


Threading Copper Tubing 


By H. R. Seisy 


My first experience in trying to cut threads on copper 
tubing of small diameter showed that the die would 
force the metal toward the center of the tube before the 
thread would take its hold. This was remedied by pro- 
curing a piece of wire that would slip rather loosely into 
the tubing and long enough to extend down below the 
depth to which the thread was to be cut, so that the vise 
jaws could press the shell against the wire. Small elbows 
made from the same material were filled with solder, 
which was removed with a blow torch after threading. 
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Letters 





Tool Holder Setscrews 


The company for which I work purchased a new 30-in. 
boring mill with a tool holder like Fig. 1. The three 
bottom setscrews were so near together that I had diffi- 





FIGS. 1 AND 2. TWO SETSCREW ARRANGEMENTS 


culty in getting a wrench in to tighten them. I could 
not use a socket wrench, as the screws were so close to 
the turret. 

The setscrews were originally } x 14 in. 
of them and put in two more, one }x2 in. 
$x 24 in. From above, the arrangement looked like Fig. 
2, and I had no further trouble in the wrench slipping. 
I have seen many boring mills where the screws were 
close together, especially in the smaller sizes. As this 
is my first experience in running a mill, T hit upon this 
HARTMAN. 


I took out two 
and one 


simple kink. E. 
Toledo, Ohio. 
* 


Beveled Work Holder for Use 
on Magnetic Chuck 


The tapered grooving tool shown in Fig. 1 is made from 
a standard }-in. thick cutting-off tool, such as is made 
in this shape for use in patented lathe tool holders. It is 
used to turn grooves about 2 in. deep and */,, in. plus 
or minus 0.002 or 0.003 in. wide. It had been necessary 
to grind the tool by hand from the standard $ in. stock, 
which is sometimes ;'5 in. oversize. It usually took about 
5 min. to grind the tool from the rough, and after about 
two grinds, lack of skill in grinding and wear on the side 
cutting edges made it necessary to cut the end off and 
start over again. It was highly desirable te surface grind 
the sides to width, with the clearance angle of 2 deg. on 
each side, as shown. The method finally adopted may not 
be new, but I never saw it tried or heard of it being used. 

A Pratt & Whitney vertical spindle surface grinder 
with a magnetic chuck was available for the job, and I 
made the holder, Fig. 2, to use on the chuck. 

This holder is made of cast-iron pieces spaced to match 
the pole pieces on top of the chuck, Fig. 3, and brazed 
solidly together with the proper thickness of brass to 
match the insulating lead. This latter was accomplished 


from Practical Men 
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by first machining the cast-iron blocks, then holding them 
for brazing on a parallel by clamping the two end pieces, 
flat to the parallel, with pieces of 4 x -in. rolled brass be- 
tween the blocks. The top half of the brass strips was 
then melted out and brazing brass run in, by means of 
an oxyacetylene welding outfit. When one side was fin- 
it was taken off the parallel and the other side 
It was necessary to do it in this 
thick brass to be found was of 
It was finished by 


ished, 
melted out and brazed. 
way because the only }-in. 
a composition unsuitable for brazing. 
surface grinding, and the bevel was milled with a milling 
cutter ground on a 4-deg. angle. It took about 3 hours to 
make. 

When in use this holder must be placed so that the 
lines of brass are directly over the lead spaces, and then 
blocked securely in all directions by broad flat strips of 


cast iron or steel, taking care to keep pieces of brass be- 


tween it and all blocking pieces. The reason for such 
care in blocking is that since the lines of magnetic force 
are diverted up through the individual cast-iron pieces 


the holder itself is 
it will, if possible, 


for holding the high-speed steel blade, 
not held very tightly. On the contrary, 
move until the 
through the parallel itself. 
on top of it. 


magnetic force is shortened 


Then it would hold nothing 


sideways 


a suitable grinding wheel, no trouble was ex- 


sy using 
From 15 to 20 blades 


perienced in warping of the blades. 


a ir ue 
a 


Ya FIG.1 The Grooving Too! 


= Tih 


FIG.2 
The Beveled Holder ~ 






. 





Top View of Magnetic Chuck 





ATTACHMENTS FOR 


FIGS. 1 TO 3. THE TOOL AND THE 
GRINDING IT TO SHAPE 
Fig. 1—The grooving tool. Fig. 2—The beveled holder. 
Fig. 3—Top view of magnetic chuck 


ean be ground in one hour, and the labor of keeping these 
tools sharp now amounts to but little. The dull end is cut 
off on a rubber wheel, on the proper clearance angle, and 


the radius ground. It takes about 1 min. per tool, 
lots of a dozen or more. Kart L. Lippe... 


Highiand Park, Mich. 
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Power Screwdriving 


After having seen a pattern maker spoil his reputation 
and many good oak cases by hammering woodscrews into 
holes in the cases, it occurred to me that a short article 
on power screwdriving might be of interest. 

Driving quantities of screws, as in electriec-supply and 
factories, is a problem usually solved by means 
An effective and in 


in the illustrations 


similar 
of expensive patent screwdrivers. 


expensive unpatented one is shown 


Se ge a, ame be 


FIG.! 
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AND BITS 


FIGS. 1 TO 4. SCREWDRIVING MACHINE 


, sunk in at 
This 


The bit seen in Fig. 1 consists of a shank A 
the end and slotted to take a thin steel plate B. 
kind of bit in a drilling machine will drive screws ver) 
The screws are entered and started a few turns 
in the work by hand. The screw is centered in the driver, 
and there is no tendency for it to slip out. When the 
driver wears slightly on the driving edges, it is an advant- 
age, as it permits it to jump out of the slot when the 


rapidly. 


screw is home. 

For driving screws through porcelain blocks, 
for the bit, to prevent 
breakage when the screw is home. One of these friction 
drivers. is shownein Fig. 2. The bit A 
ratchet that acts as a friction when driving, but is positive 


is ad- 


visable to have a friction drive 


is driven by a 


when taking the screws out. 

The bit illustrated in Fig. 3 is used to drive the rolled 
studs, shown at )). The bit A is tapped to take the stud. 
It is+bell-mouthed, and the thread is very The 
hody is:connected to the shank B by means of a threugh 
pin @, which is a tight fit in the shank. The pin ts 
a loose fit in the spiral slot on each side.. In driving, 
the point of the shank B is forced down by the cross- 
pin and spiral slots, and presses on top of the stud, thus 
holding and driving it. When the drilling machine is 
the pin ( goes up the spiral slots, the stud 
is released, and the bit owing to its 
slackness on the stud. 

In Fig. is a simple power screwdriver. The onl\ 
point to be explained is the slot A, in which the fulerum 
of the lever rests. By having this pin in a slot instead 


loose. 


reversed, 


readily unscrews, 
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of a round hole, the bit can jump up when the screw 
home, and the rattling will call the attention of the 
operator. JAN SPAANDER. 
Brooklyn, a. 
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Grinding a Limit Gage 


The views herewith illustrate the easy method by 
which the limit gage, Fig. 1, was ground to the desired 


The center pin is hardened and driven into tlie 
hody of the gage. The surface A must be 0.170 in. 
from the center of the pin and the surface B 0.168 in. 
making a limit of 0.002 in. 

In order that a gage of this kind be accurate, it is 
necessary that it be ground in such a way that the sur- 
A and B are perfectly parallel to each other and 
also to the center pin. 

Unlike the miller, the surface grinder is not provided 


$1Ze. 


faces 


with a dividing head and, consequently, whenever a 
job of this kind comes along some special device must 


be made up that will assure accuracy. Of course, if 
there were but one gage to be made it could probably 


be set up in the vise with the use of the surface in- 


dicator; but when there are a dozen or more gages to 
the order, it is obvious that some time-saving device 
would be preferable. 

The fixture employed, Fig. 2, was a piece of steel 
1x 1x3 in., with the hole A bored a close fit to the 


were then 


the gage. The surfaces 2 and C 


body of 





FIGS. 1 AND 2. THE METHOD FOR GRINDING THE GAGE 


ground parallel to each other and also to the hole. The 
screw 1) was inserted in the end to clamp the gage. 
The gages were inserted in the holder so that the sur- 
faces A and B of the gage projected just far enough to 
grinding. About 0.010 in. was left on each 
surface grinding, so that the gage could be set in 
the holder by:placing a 6-in. scale on the surface and 
sighting it to read parallel with the base of the holder: 
With the gage in the holder it was then placed on. the 
magnetic chuck of the surface grinder and the surface A 
trued up. Then a flat piece of ground steel was clamped 
on this surface; projecting sufficiently to allow a 1-in. 
micrometer to be used for measuring the distance across 
the center pin. In this way it was known how much Was 
to be taken off the surface A to bring it to the dimension: 
After the surface A had been ground to size, the holder 
was reversed and the surface ( presented to the magnetic 


allow for 


for 
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huck and ground, so that the distance from the surface 
A to B could be measured with the micrometer. 

The holder was easily made, and it did the work with 
accuracy and at a great saving in time 

Philadelphia, Penn. CHARLES SEHL. 
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Boring Attachment 


The illustration shows a simple attachment for the 
engine lathe, whereby the work usually done on a hori- 


zontal boring machine can be performed. It consists of 
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Cutting a Perfect Gear with a 
Broken Cutter 


Emil Daiber’s letter on page 254 prompts me to tell 


my experience in cutting a perfect gear with a broken 
cutter on a Fellows gear shaper. 

The blank had 93 
had 12 teeth, one of 
Therefore, it will be seen that ever) twelfth tooth would 
he entirely uncut. Dividing 93 by 12 


of the cutter and 9 teeth more to get around to where we 


teeth, three pitch, and the cutter 


which was broken entirely out. 


gives 7 revolutions 


a cast-iron table set at the left of the headstock. This — started, because 12 is not contained in 93 an even number 
i of times. The tooth that is broken out 

in the cutter will come in the place of 

asians : aaa the tooth that has already been cut, and 

Pedestal Bearings. S ff ; a good tooth on the cutter will come in 

= {/ o/, = ; w | ‘] | E77 t nal the place that has been left uncut. As 

q ry. — = ——- 7 fh } \\ | 4 a col OS a) we use two settings for eutting the depth 
Lp) of 1} / DPA 7": Dog or : = of a three-pitch tooth, it will be seen 
yt 0 V [O07 —a~ WN} that it is necessary for us to pass around 
orting 4 oa , LS ; aa the blank four times, or double the 

@ . ¢ NU rs - se, number that we would if the cutter was 
— Gy | WW wef od A not broken. We fear that Mr. Daiber 

| , | r +6 . : KY does not understand that we make an 

ae extra cut around the blank at the same 

LATHE WITH BORING ATTACHMENT depth for the purpose of cutting the 

material out of the unmilled space 

table carries two boring-bar guides, in line with the left by the broken tooth: but as we feed by hand over 
spindle of the lathe. The work is blocked up to the — the teeth already cut, the second time around does not 


required height, set to position and held by clamps. 
The boring bar is splined and driven by a key in 


the driver screwed to the nose of the lathe. The feed 
of the bar is from the carriage, as shown. The range 


internal 
threads can be cut in the. work in the attachment, pro- 


of feeds is the same as that of the lathe, and 


vided the threading tool is withdrawn on the return. 
While this attachment takes up a little more 
than the lathe alone, it is much more easily connected 


room 


or disconnected than the tvpe of boring attachment that 
is bolted to the wings of the carriage. 
Yonkers, N. Y 


JoserpHu J. Eaton. 


—- 
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Stock Stand for Machine Shops 


The stock stand shown in the illustration is provided 


with wheels that permit the filled stand being easily 
moved from place to place. The stand is of a conven- 
= 
2 = 
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THE ASSEMBLED STOCK STAND 


a 
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tional type, with provision made for mounting a pair of 
cast-iron wheels, which run on a bar or pipe for an axle. 
Peru, Ind. K. F. Rausen. 


take long. 


We wish to say that we know by experience that we 
have obtained perfect gears with a broken cutter. 
Joliet, Il. Kk. A. CLARK. 


Rounding Ends with the Toolpost 
Grinder 


Several pieces of square cold-rolled steel with holes 
as shown in the sketch were required to have their 
ends rounded, In order to complete the work more 


quickly and accurately than was possible by hand, the 
first 


pieces were roughed out and then placed on’ an 
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WORK BEFORE AND AFTER FINISHING 


arbor secured between lathe centers, where the ends wer 
quickly rounded by means of a tool post erinding wheel. 
The work was turned by hand, with the aid of a dog 
upon the arbor. It the 
arbor clamped rather tightly between centers to pre- 
vent the work being forced into the orinding wheel, 
Oakland, Calif. H. H. Parker. 


placed was necessary to have 
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Arrangement of Drawing Board for 


Handling Large Drawings . 


Referring to the arrangement shown by M. Favor on 
page 887, Vol. 45, we recently had a big job in hand the 
drawings of which were supplied to us and had to be 


long and 34 in. deep, they were 


Being 65 in. 


traced. 





THE ATTACHMENT IN USE 
far too large for any ordinary size drawing board, so the 
arrangement shown in the illustration was made. 

While it is the same in principle as the one that has 
already appeared, the scheme herewith suggested is an 
improvement, inasmuch as it will accommodate drawing 
paper of any length fully the whole depth of the drawing 
board. As the arrangement is fixed to the top and bottom 
of the board, it preserves the edge of the board intact 
and so prevents the possibility of distortion on this im- 
portant part, which acts as a guide to the ‘T-square when 
doing ordinary work. A. R. Parsons. 
Linwood, Scotland 
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Training Young Mechanics 


For the last 20 years I have been engaged in training 
young mechanics in three well-equipped engineering works 
where the boys are offered a very general opportunity. I 
indorse all Mr. Williams says, on page 935, Vol. 45, about 
the boy having a poor chance of becoming an accomplished 

That is the fault of the management, not of 
There are some works here very much on the 


mechanic. 
the boy. 
same lines, while a few take a real interest in the welfare 
and efficient training of their apprentices. 

My own experience is that, if a boy is worth keeping, 
he must be taught how to work efficiently and quickly; 
and the best way to accomplish that is to make him in- 
terested not only in his work at the present time, but in 
its development in the future, and to lead him to study 
what others have accomplished and what he can expect 


to accomplish. I find that six months is long enough to 


keep a boy on one machine, and if he is a sharp boy, a 
shorter period will suffice. 


1 always bear in mind that 


Discussion of Previous Question | 
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the more the boy is taught the more efficient he will be- 
come and the greater profit he will be to his employer. 

I always try to show the boy the quickest way to start 
his work and to grind his tools; at the same time I touch 
upon one or two other subjects of current interest—for 
instance, anything I may have read in the latest issue of 
the American Machinist or any other publication. Lastly, 
I usually arrange a visit or two a year to some works of 
importance in the neighborhood. 

The last paragragh of Mr. Williams’ letter touches upon 
the most important and vital part of a boy’s career, in 
these words, “There are of course a few boys who ulti- 
mately make good—usually after a few shifts from one 
firm to another.” 

The shifting is the fatal step in a boy’s career, if he is 
not an apprentice. If he is taught to be efficient, he will 
invariably shift in the hope to gain more knowledge. If 
he is not taught, he dares not shift, for fear he could not 
do the new work. Therefore, I always insist upon the 
boy’s being a bound apprentice, so that the officials have 
a free hand to make the boy as efficient as possible and in 
as short a time as is convenient, some boys learning much 
more quickly than others. H. MAPLETHORPE. 
West Bromwich, England. 
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Shrinking Steel Pinions Too Large 
in the Hole 


On page 31, H. J. Reuping tells how to shrink steel 
pinions too large in the hole. Another way to accom- 
plish the same results by heating only once is to heat 
the steel pinion to a red heat, close each end with a small 
block of wood held firmly with the tongs and cool quickly 
in water. I have used this method on collars of various 
sizes and lengths with good results. 

It will be readily seen that, in sudden quenching, the 
outer surface of the collar cools first and the contraction 
causes the inner surface to upset while still hot. 

Janesville, Wis. J. A. Raven. 
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Metric Conversion Chart 


page 1133, Vol. 45, William Roberts illustrates a 
metric conversion chart that is handy for one who is 
constantly using the metric and United States systems 


On 


Centimeters 
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Inches 
LINEAR METRIC CONVERSION CHART 
f linear measurement. The accompanying illustration 
is of a chart that is much easier and quicker to make. 


It can be pasted on a thin piece of wood and carried in 
It compares centimeters and inches. 


the pocket. 
Rautpy C, FLonr. 


Cincinnati, Ohio. 
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Money Cannot Settle This Account 


The man who does things is never a dyspeptic pessi- 
mist—the two qualities do not mix. And because the 
dyspeptic pessimist has never done anything worth while, 
he is a poor judge of human accomplishments. 

There is also the ignorant egotist, equally innocent of 
achievement, who dismisses with a wave of his hand the 
obstacles confronting some other man’s superhuman task. 

Both these men belittle accomplishment—the egotist be- 
fore, and the pessimist after, the fact. And both of them 
have been terribly busy since the war started. 

The ignorant egotist said, in various languages: “Paris 
in two weeks!”—‘*The Dardanelles in three months” 
“A million volunteers overnight.” And in the industrial 
field he was equally positive. Said he, “Not skill and 
thought, but money makes munitions. Rub the golden 
lamp and the slave of Croesus will immediately bring rifles 
and fuses and motor trucks and victory !” 

- 


If machine tools were built in the quantities that shells 
have been—and if machine tools involved as few and as 
simple operations as do most munitions—the builder of 
machine tools could turn unskilled men into producers 
within a few days. As it is, the training of a tool-building 
mechanic is a matter of years. And it is not a question 
alone of mechanical skill, for those who know the machine- 
tool business from the shop end know that an engine 
builder or a motor-car builder, no matter how skillful at 
his own trade, is a square peg in a round hole when in 
ihe machine-tool shop. There is no other business like 
it. Prior to the war, 50 lathes or 25 millers or 10 planers 
going through the shop simultaneously constituted a large 
lot. Combine this small-quantity production with the 
complexity of the machines, with the necessity for ac- 
curacy, with the variety of types of tools and the range 
of sizes in any one type, and you have the reason why 
the machine-tool building machinist is the result of evo- 
lution and not of creation. 


% 

The munitions shops have demonstrated that machine 
operators can be created. The formula is as follows: Vick 
a farmhand who has never seen the inside of a shop, one 
endowed with strength from the neck down and a fair 
degree of imitative ability; give him three days’ training 
in the half-dozen motions that will comprise his world of 
action for all time to come; pay him from five to ten 
times as much as he ever received before—and call the 
job finished. Compared with the task of training a 
machine-tool building mechanic, the making of a muni- 
tion worker is a kindergarten accomplishment! 

And yet, in America and in England, it took two years 
to get really going on munitions, 

When you overload a motor, the fuse will blow out; if 
you attempt to start a trolley car too rapidly, the circuit- 
breaker will operate; crowd a belt beyond its pulling 
power, and it will slip; make unreasonable demands on 


industry, and trouble ensues. It takes an infinitely ereat 
amount of energy to accelerate even a small body in an 
infinitely short time. Increase the time allowed, and you 
decrease the effort. Nature’s laws apply equally to in 
dustry, to the individual and to the inanimate. 

* 

Coincident with the insistent demand for shells came 
the demand from abroad for American machine tools on 
which to make them. Upon the shoulders of American 
machine-tool builders was placed the gigantic burden 
of responding with an unheard of expansion in their 
industry in an incredibly short period, Orders were ver 
delegations from abroad combed 


for existing 


itably forced upon them 
the United States in a 
machine-tool builders, but for shops that could be per- 


search not only 


suaded to build machine tools. Price was apparently no 
object when weighed against the need of these machines. 
Orders were taken, in many cases for early delivery. 

Just as an order, entering the shop, is split into its 
components, and orders for tMese parts are sent to foun- 
dry, stockroom and manufacturing departments, so this 
tidal wave of foreign demand for machinery, flooding the 
shops in which machinery is built, spread to the sources 
of supply of raw materials, overwhelming them also. A 
hundred manufacturers, having promised qui k delivery 
In response to urgent pleadings, rushed to the steel mill 
and the iron furnace to find that the 
demands had divided the quantities available to fill them 


multiplication of 


And even the steel mills and iron furnaces passed along 
the demand, and with it the delay—back to the coke oven 
and the mine. Transportation facilities, as necessary for 
raw materials as for finished product, were overtaxed to 
that 
dependent on rail supply. 
and crude, was in demand at unheard-of wages. 


the extent food became scarce in crowded centers 


Labor, even the most unskilled 


This labor shortage, and the terriiic expansion of output 


of the machine-tool factories, resulted indubitably in a 
dilution of skill that reached the danger point. 


the demands of those across the water in dire need of their 


To meet 


products, the machine-tool builders were compelled to 
double and triple their working forces in the face of an 
unprecedented labor shortage. They were forced to devote 
multiplied energy toward securing supplies, in the face of 
an unparalleled material shortage. Through absolute lack 
of physical-plant capacity, many were forced to sublet 
work to shops sometimes hundreds of tiles distant. Con- 
fronted by such conditions, the wonder is not that de- 
liveries were delayed and occasional lapses in standards 
occurred, but that it was possible to maintain deliveries 
and standards at all. 

In the face of these difficulties, what did American 
machine and tool builders accomplish? Take, for example. 
gages, micrometers and measuring devices of all kinds, 
without which standardization of product and quantity 


manufacture are impossible. London Lngineering, o! 
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Feb. 2, 1917, quoting from a paper delivered by Arthur 
Brooker before the Liverpool Engineering Society, said: 
“Of the measuring equipment now used in the average 
British workshop about 90 per cent, is of American 
make.” 

Nine-tenths of the fundamental means of making muni- 
tions—the measuring devices used in British shops—came 
from America! Laying aside for a moment the consider- 
ation of all other tools, the fact that nine shells out of 
every ten produced in British shops owe their accuracy 
to American measuring instruments chalks up a heavy 
score for American tool builders in the matter of Service. 
What would have happened if this 90 per cent. had been 
lacking? And not alone in the matter of measuring in- 
struments, but with the machine tools that are essential 
to the existence of munitions and other equally necessary 
material, American tool builders have responded with 
efforts that have made their mark in Europe. At Havre, 
for example, the Belgian Government munition factory 
with its 12,000 workers has close to 90 per cent. of its 
machine+tool equipment “made in America.” 

a 

And after the accomplishment comes the dyspeptic 
pessismist, belittling, casting slurs on motives, forgetting 
that real service cannot be entirely paid for in coin or 
An tool 


writes as 


exchange. Englishman—but not an English 
huilder 

“T can imagine you all . . attending the Manufac- 
turers’ Club, making patriotic speeches with regard to 
independence, liberty and all the other fine virtues, talk- 


ing about Lincoln, waving the Stars and Stripes 


follows: 


and then each one going back to raise prices 15 to 20 per 
cent. and demand cash against placing the order in your 
works, 

“. .  . It is my de:wberate opinion that, after the 
war is over, you will find, especially those of you who have 
courage enough to face the trip across here, that you 
The day of the Amer- 
ican representative coming across and talking hot air 


are more than up against it. 


is over. . 

“The day will arrive when you will have to take in one 
another's washing, and I think you will find in that day 
that it will be more tolerable for an Englishman, French- 
man or Russian to trade with his today implacable enemies 
than to trade with his most sympathetic friends across 
the herring-pond. 

“When they come and drop bombs on us at Leigh, we 
admire them for their courage, for it takes a very con- 
siderable amount of courage to go up in a Zeppelin. 

It is a different kind of courage that is needed 
to protest. your sympathy, all the while having your 
tongue in your cheek.’ 

If this were the attitude 
man who understands and appreciates- 
consider two years of tremendous effort wasted. 


the 
well 


of the man who knows 
we might 


. 


Thank God that the men who know—the men who ac- 
tually build machine tools in England and who have 
brought them from America—understand and appreciate. 
Alfred Herbert is a name familiar not only in the indus- 
trial world of Great Britain, but wherever machine tools 


are built and used. At the sixth annual meeting of the 


Machine Tool and Engineering Association, Ltd., held in 
London on Feb. 14, Alfred Herbert himself acknowledged 
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in direct and handsome terms the advantages that have 
come through the importation of American machine tools. 
& 
The men who understand—the men in England who 
know that machine tools are the red corpuscles in Eng- 
land’s life blood—the men who are big enough and broad 
enough to judge by final results, forgetting the petty de- 
lays and annoyances that arise unavoidably in the ac- 
complishment of a superhuman task—it is to these men 
that the machine-tool builders of America look for settle- 
ment of their accounts. For though the bills may be paid, 
the accounts are not settled unless Appreciation comes in 
exchange for Service. 


Moving Embargo Freight 


The embargo on freight, which has been declared at 
various times, affects not only foodstuffs, which naturally 
obtain the most prominence, but also the shipment of 
machinery of all kinds. This situation makes any infor- 
mation in regard to the movement of freight of particular 
interest to machine builders at this time, and it is pleas- 
ing to note that the Pennsylvania R.R. has established a 
joint embargo committee with headquarters at Pittsburgh. 
Its purpose is to modify embargoes where transportation 
conditions and the ability of consignees promptly to re- 
move freight from the cars permit such exceptions ‘to be 
made. As a result of the committee’s efforts there were 
moved during the last week of February more than 3100 
carloads of freight of all kinds through the Pittsburgh 
and Buffalo gateways. These cars were under embargo 
and could not have been handled with equal promptness, 
if at all, except by special arrangements effected by this 
Of this freight approximately 2000 cars 
were eastbound 1100 It is hoped to 
increase this movement and so relieve congestion to an 


committee. 
and westbound. 
even greater extent. 

This committee virtually constitutes a clearing house 
for handling all requests for special movement of freight 
affected by embargoes between the eastern and western lines 
of the Pennsylvania system, practically uniting the trans- 
portation facilities of the two branches. It is intended to 
simplify the work of arranging shipments and to assist 
shippers of all kinds, although foodstuffs and other neces- 
sities for domestic consumption must receive first atten- 
tion. Shippers and consignees should keep in touch with 
this committee. 


. 


A New Fire Danger 


The National Board of Underwriters is pointing out a 
new form of fire danger that we should heed more as in- 
dividuals than as shop men—the danger from smal! 
electric devices such as pressing irons, plate warmers «nd 
hair curlers. These are credited with over 30,000 fires in 
1916—all preventable. The danger comes from not turn- 
ing the current off when leaving the instrument. 

About the only device of this nature in use’in the shop 
is the electric soldering iron (the hair curler has not yet 
become a shop fixture). While not mentioned in the 
list, a soldering iron might easily cause trouble if left 
lving on a wooden bench or against a piece of waste. The 
safe way is to turn off the current when you leave a de- 
vice of this kind. Forgetting to do so is what causes the 


trouble 
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The Commercial Outlook—National and 
International’ 


By O. P. 





SYNOPSIS—In this article the statistician of the 
National City Bank of New York, who has made a 
profound study of the changes to be expected in 
industrial conditions after the war, arrives at a 
number of interesting conclusions. 





The time has come when we of the United States 
must begin to think seriously of the future of our trade. 
True, we have prospered by the conditions of the past 
24 years, but we neither expect nor desire that these 
conditions will continue indefinitely. 

The first question to be considered in looking to the 
future of trade is the probable condition in which the 
countries now at war will emerge from that great struggle 
and their prospective ability to resume their commercial 
relations with each other and with other parts of the 
world. The second question is our own prospective re- 
lation to world trade, both with the countries now at war 
and also with those sections in which we have been mak- 
ing material gains by reason of the inactivity of those 
accustomed to supply those fields. 

TrapE Currents Not PERMANENTLY CHANGED BY 

THE WAR 

In my opinion international trade after the war will 
be quite similar to that before the war. The great trade 
currents that have been developed in the last century are 


the result of natural conditions which cannot be per- 
manently interrupted by even this titanic struggle. Cer- 


tain great sections of the world have become its chief 
producers and distributors of manufactures and must so 
continue for generations, while certain others have be- 
come and must continue to be the chief producers of 
foodstuffs and materials. Business is little influenced by 
sentiments. 

The suggestion of the Paris conference that the war at 
arms should be continued commercially receives less and 
less of support on reflection. That the countries at war 
will, immediately upon its termination, begin to dump 
accumulations of manufactures upon the markets of the 
world; that these countries will be short of certain classes 
of manufactures and will call upon the United States for 
great supplies; that shortage of capital will prevent a 
resumption of their industries and export business and 
that lack of shipping facilities will prevent a return to 
customary trade movements appear likely to prove much 
less formidable than was anticipated. 

The war between the two sections of our own country, 
in which the bitterness was great, was followed by a 
rapid resumption of trade between the sections. Trade 
relations were quickly resumed between France and Ger- 
many following the war of 1870-71, in which the bitter- 
ness was quite as great as that which now exists. The 
trade relations between the United States and Spain, 





*Extracts from an address delivered before the editorial 
conference of the New York Business Publishers Association, 
Mar. 20, 1917. 

Statistician of the National City Bank of New York. 
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following our own war with that country, were promptly) 
resumed and quickly increased. Japan’s exports to Rus 
sia, which were about $1,500,000 in the year prior to that 
war, averaged more than $3,000,000 per annum in the 
five years after her war with that country, an increase of 
over 100 per cent. in a five-year period. 

iT Wank 


No countries in the world are more keenly alive to the 


TRADE RELATIONS OF THE COUNTRIES Now 


importance of commerce and to governmental codpera- 
tion therein than war, and it 
highly improbable that either their commercial or finan- 


are those now at seems 
cial interests will enter upon or even permit a business 
war at the close of that now in existence. Great Britain 
alone sells in times of peace to the Central Powers about 
$400,000,000 worth a year of her products and buys from 
them another $400,000,000 of which 


must have and which it is more convenient for her to pur- 


merchandise she 
chase from that near-by territory than to bring at greater 
expense of transportation from other parts of the world. 

France sold to the Central Powers in the year preced- 
ing the war about $200,000,000 worth of 
and bought from them $250,000,000 worth. Russia’s ex- 
ports to the Central Powers averaged $250,000,000 a 
year and her purchases from them $325,000,000 a year. 
Italy’s sales to them amount to $125,000,000 a year and 
her purchases from them $175,000,000 a year. Bel 
gium’s imports from them amounted to $160,000,000 
per annum and her sales to them $220,000,000. Ger- 
many’s imports from the Allies and their colonies amount 
to over a billion dollars a year, and her exports to them 
a full billion; Austria-Hungary’s imports from the Allies 
are $600,000,000 and her exports to them over $500,000,- 
000, while the trade of Turkey with the Allies is about 
$150,000,000, making the recorded trade of the Central 
Powers with the Allies about three billion dollars a year, 
while the records of the Allies also show their trade with 
the Central Powers at about three billion dollars. 

Can we believe that 10 of the most alert commercial 
countries of the world are going to throw away oppor- 
tunities to sell three billion dollars’ worth of merchan- 
dise a year or to buy that three billion dollars’ worth of 
their requirements at less cost than they can bring them 
from more distant countries, merely as a result of condi- 
tions that have never before, in any part of the world, re- 
sulted in permanent interruption of trade relations? 


merchandise 


INDUSTRIAL PoWER OF BELLIGERENTS AFTER THE War 

There are some who assert that the belligerents will be 
greatly reduced as a result of the 4,500,000 killed or 
fatally wounded up to this time. But those making this 
assertion forget that the countries at war are constantly 
increasing their population, that there is in all cases ex- 
cept that of France a large excess of births over deaths 
and thus a net gain in population. The annual net in- 
crease in population in recent years has been in Russia, 
2,900,000; Germany, 825,000; Austria-Hungary, 403,- 
000; Great Britain, 393,000; Italy, 362,000; Belgium, 
73,000; and France, 64,000, making the annual average of 
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net gain in population of the European countries now at 
war a little over 5,000,000 per annum. Of this number 
approximately one-half are males, and we may thus as- 
sume that the net increase in the number of male per- 
sons entering the industrial age and thus available for 
industrial pursuits in the countries in question is in the 
24 years since the beginning of the war about 6.000.000, 
while the war losses by death and permanent disability, 
according to the latest computations, are but about 4,500,- 
000. In addition to this the loss by emigration has been 
suspended, and many of their former emigrants have been 
called home. Then too, there have been large additions to 
the number of women employed in industrial pursuits. 
We may safely assume that the countries in question, 
when they emerge from the war, will find themselves with 
a materially larger industrial element than they had at 
the beginning of the war and machinery has been speeded 
up to a much greater producing power than it had before 


the war began. 


DESTRUCTION OF SHIPPING AND EFFECT ON 
Worup TRADE 


As to the destruction of vessels during the war and its 
effect upon future commerce, the latest estimate of ves- 
sels destroyed is about 5,000,000 tons, or about 10 per 
cent. of the world’s total tonnage at the beginning of the 
war; but as it is asserted that the production of new 
ships meantime has been one-half as much as the ton- 
nage destroyed, we may assume that the net loss thus far 
is not over 5 per cent. and that this loss, unless greatly 
increased, will be so evenly distributed in world trade as 
to be comparatively unimportant in the relative com- 
mercial power of the great trading nations. 

Have we increased our share in world trade during the 
war period? The answer to that question is obvious, for 
our exports in 1916 were 160 per cent. greater than in 
1913, the year before the war, and imports 33 per cent, 
greater than in 1913, while total world trade in 1916 was 
probably about 10 per cent. greater than in 1913. While 
it is true that much of this increase in our exports oc- 
curred with the nations at war and consisted chiefly of 
munitions for which the demands upon us will cease at the 
termination of hostilities, it is also true that there was 
a large gain in the sales to the neutral world: and this 
consists almost entirely of a class of material for which 
we must continue to find markets abroad. 

It is to these neutral sections and the increased trade 
with them that we should now be giving special attention. 
Our exports to the neutral countries of Europe increased 
from %242.000,.000 in 1913 to $402,000,000 in L916: to 
South America, from $147,000,000 in 1913 to $220,000,- 
000 in 1916: to Asia. from $126.000.000 to $205.000.000. 
exclusive of that going to Viadivostok for transmission to 
European Russia; to Africa, an increase from $29,000,- 
000 to $54.000.000: to Oceania. from $82,000,000 to 
$106.000.000: and to North America, from $601,000,000 
to $925,000.000. The total increase in exports to the neu- 
tral world was from $1,226,000,000 in 1913 to $1,911,- 
000,000 in 1916, a gain of $685,000,000, while in the 
three years ended with 1913 the gain was but $416,000,- 
000. The increase in exports to the neutral world in the 


three years ended with 1916 was 62 per cent. greater than 
that of the three years ended with 1913 

The gain which we have made in our exports to the 
neutral world, $685,000,000, occurs in a class of merchan- 
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dise that must be our chief hope in the future growth 
of our export trade. In the past, while we were making a 
phenomenal increase in exportation, the natural products 

grains, meats and cotton—were the articles in which 
the chief growth occurred. But within recent years we 
have reached a stage in national development in which 
we have no more of foodstuffs to spare, and the share 
of our cotton that we require for local consumption is 
steadily increasing. As a result, we must expect that the 
chief gains in our exports in the future will occur in man- 
ufactures; and while we shall have a harder fight to de- 
velop an increased trade in manufactures than we ever 
had in selling the natural products, because of the sharp 
European competition that we shall encounter in manu- 
factures, we must make that fight if we are to maintain 
our rank and prosperity as an exporting nation. 

In all the neutral world—North and South America, 
Asia, Africa and Oceania—the demand for manufactures 
will continue and increase with the general revival of 
business and industrial development that will come with 
a return to world peace. And it is to that field that our 
manufacturers should give their special and earnest at- 
tention. And to do this successfully they must adopt the 
methods which have given our rivals success in that 
field—make the goods to suit local requirements and cus- 
toms and sell them upon the accommodating terms to 
which the people of those countries have been accustomed 
for generations. 


NEW OPPORTUNITIES IN THE TROPICS 


There is a great section of the world yet undeveloped 
in its producing power and therefore its purchasing 
power, and it is a field that the experiences of the war 
have shown us a practical method of development. By 
this I mean the tropical world. Between the thirtieth 
parallel of north latitude and the thirtieth parallel of 
south latitude is half the land area of the world outside 
the polar regions, and one-half the world’s population. 
Yet the commerce of this great tropical belt, with half 
the land area and half the world population, is but one- 
sixth that of the international commerce of the world, 
and it has but one-seventh of the world’s railways. We 
ourselves brought into continental United States last 
year a billion dollars’ worth of the products of the tropics : 
and other parts of the temperate zone are making similar 
demands upon that area, which fails to respond to these 
demands because of the lack of transportation facilities. 


Tue Horsecess Veuntcre Witt Conquer THE 
Tropica, WoriLD 


It is with reference to this great area, whose products 
the world is now demanding, that the war has given us a 
lesson that may result in its conquest. The chief cause 
of its slow development has been the absence of any 
method by which the natural products could be trans 
ported from the place of production to the common car- 
rier. The lessons of the war have proved, what we al- 
ready suspected, that the horseless vehicle is capable of 
transporting men and merchandise over comparatively 
roadless areas and that the flying machine is capable of 
facilitating a close study of topographic conditions in 
any climate and under any circumstances; so by the 
lessons that the war has given us, men may have learned 
the art of conquering that now unconquered part of the 


world. 
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Electric-Lighting Fixture 
The fixture shown has been placed on the market by 
the General Electric Co., Schenectady, N. Y., and is suit- 
able for lighting large open spaces in industrial plants. 





. 














LIGHTING FIXTURE WITH REFLECTOR AND REFRACTOR 


It is known as the form 6 Novalux pendent type fixture 
and is shown equipped with a 20-in. reflector and band 
refractor. The object of the refractor is to catch the rays 
of light, which are thrown upward and wasted, and direct 
them downward and outward. The fixture is intended 
for use with Mazda type C lamps. 


Motor-Driven Straightener and Cutter 


The F. B. Shuster Co., New Haven, Conn., has re- 
cently made an addition to its line of straightening and 
cutting machinery for bar and flat stock. The new ma- 
chine is shown in the illustration and is for use on square 

















AND 


AND CUTTER FOR BAR 
FLAT STOCK 


STRAIGHTENER 
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A-3 geared 
is mounted a 


and hexagon stock, being known as the No. 
roll straightener and cutter. On the bed 
housing containing the six horizontal and six vertical 
straightening rolls and also two sets of feed rolls, one at 
the front and one at the rear, or entering, end. All gears 
are of steel and all bearings are bronze bushed. The roll 
shafts and ball 
joints and sleeves that allow the roll gears to remain 
stationary, give independent adjustment to all rolls and 
make it possible to handle several sizes of material of one 


roll gear shafts are connected through 


shape without changing rolls. 

The material is taken from the coil passing through 
guides into the rear feed rolls, which feed it through the 
straightening rolls and into the front feed rolls. These 
pass the stock through the stationary die and into the 
covered guide bar until it strikes a gage set for the desired 
length. 
leases the feed and at the same time starts the mechan- 
ism that cuts the piece off and raises the cover of the 


This operates the clutch mechanism, which re- 


guide bar, dropping the piece into the forked holders 
shown. On the return of the cutting-off mechanism the 
feed rolls are again set in motion, and the operation is 
repeated. The machine is arranged for motor drive and 
will handle stock 4 in. square, hexagon stock down to 
} in. and flat stock from $x 2 in. to } x # in. 
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Hardened-Steel V-Blocks 


The Simplex Tool Co., Woonsocket, R. L., has placed 
on the market the V-blocks shown in the illustration. 
They are made of hardened steel and are ground all over. 

















SIMPLEX V-BLOCKS 


The V is ground to a 90-deg. angle, is in alignment with 
the sides and base, at right angles to the ends and central! 
with regard to the sides. 

The design of the clamp is such that it will not inter- 
fere with the block being used on-its side. Grooves are 
provided in the sides for clamping purposes, in order that 
the top of the block may be free from obstructions. The 
hlocks measure 24 x 24 x 1} in. and are made in pairs to 
insure alignment, but may be purchased singly. 
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Floor-Type Boring, Milling and 
Drilling Machine 
In Fig. 1 is shown a horizontal boring machine, of im- 
proved design, built by the Landis Tool Co.. Waynesboro, 
Penn., especially to meet the requirements of shipyards, 
navy yards, turbine tvorks, etc., for handling a wide range 


of heavy machine work. 
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In milling, the thrust of the spindle is taken directly 
on the main saddle casting, independently of the thrust 
provided for the spindle during boring. The feed and 
speed gear trains, shown in Fig. 2, are carried in the 
saddle as one unit. 

Twelve gradations of spindle speeds are provided and 
12 feed changes for each speed. The feeds are the same 





The drive is from a 
motor on the column, 
direct-connected to the 
mainshaft. The spin- 
dle drive is controlled 
by a pair of friction 
cone clutches accessi- 
bly placed at the back 
of the saddle. The 
spindle reverses for 
back facing and tap- 
ping. The driving pin- 
ion for the spindle 
meshes with a large 
gear cut directly on 
the faceplate, thus re- 
ducing spindle torsion 
and chatter when mill- 
ing. The spindle 
slides, but does not ro- 
tate, in an adjustable 
bearing carried on the 
spindle sleeve. The 
bearing for the rotary 
motion of the spindle 
is on the spindle sleeve 
itself. The spindle is 
traversed by a long nut 
which engages a 
square thread cut di- 

















rectly on the spindle 


and which has a FIG. 1. HORIZONTAL BORING, MILLING AND DRILLING MACHINE 


bearing on the sides 
only of the thread. 
The feed is applied between the main bearings. The nut 
and screw rotate together at the same rate of speed, ex- 
cept when the feed is engaged. The method of feeding 








FIG. 2. FEED AND SPEED GEARS 


permits continuous traverse of the spindle without reset- 
ting. Adjustment for wear is provided. The end thrust 
in either direction is taken on ball bearings. 





Spindle feed, 40 in.; minimum distance center of spindle to floor plate, 18 in.; maximum, 72 in.; 
maximum distance from faceplate to outer spindle, 88 in. 


whether applied to spindle, saddle or column traverse, 
and no two of them can be engaged at the same time. 
Power rapid traverse, independent of the regular feeds, 
is provided for spindle, saddle and column in every direc- 
tion. With one lever the machine can be instantly started 
and stopped, or reversed, independently of the main drive. 

The gear shifts are all of the sliding-transmission. type, 
inclosed. The saddle parts are oiled by a siphon system. 
All traversing gears are located between the ways and 
close to the guiding member. The counterweight for the 
saddle is inside the columns. The gears and shafts are 
made of chrome-nickel steel, heat-treated. The spindle 
is made of high-carbon hammered crucible steel. 

The machine will bore, mill, drill, tap, spline and cut 
oil grooves, or can be used for rotary planing, at one set- 
ting of the work. When the swivel table is used, two or 
more sides of the work may be finished at one setting. 

x 


Crank Shaper 
The Hendey Machine Co., Torrington, Conn., has re 
cently brought out a 20-in. crank shaper that is regu- 
larly equipped with a mechanical beit-shifting device 
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The shifting arrangement consists of two shifters, one on 


the machine and the other on the countershaft, which are 


moved alternately by a set of cams operated by the 
handle seen just above the cone pulley at the right. The 
rod projecting upward above the handle is for the pur- 
pose of operating the upper shifter. 

The 
piece, and an oil pan on the inside catches any oil that 
The hub for the bull 


frame and base of the machine are cast in one 


may drip from the bearings. 


gear 

















HENDEY 20-IN. CRANK SHAPER 
Stroke, 20? in.;: horizontal travel of table, 244 in.; vertical 
travel of table, 15 in.; minimum distance, ram to table, 4 in.; 
top of table, 16 x 20 in.: side of table, 164 x 15 in.; power cross- 


feed, 0.008 to 0.2 in. per stroke; travel of head slide, 74 in.; 
power feed of head slide, 0.005 to 0.06 in. per stroke; vise 
opens, 13 in.; size of vise jaws, 12 x2, in.; keyseating ca- 
pacity, 34 in.; toolpost opening, — x 1] in.; strokes of ram, 8 to 
115 per min.; floor space, 54x 92 in.; weight, 4100 lb.; belt 
width, 3 in. 


is also cast integral with the frame. The crankpin is 
hardened and ground and works in a cast-iron bushing tn 
the steel erankpin block. Ways for the ram have an 
angle of 50 deg., and an adjustable gib is combined with 
the cap in one casting. The ram has a bearing surface 
in the frame of 11} x 34 in. and can be set either while 
stationary or in motion, the length of stroke being shown 
in the index. All adjustments for the crossfeed mechan- 
ism are at one end of the crossrail, and a dial with an 
indicator controls the amount of feed, which can be va 
ried while the machine is in motion. The feed is stopped, 
started or reversed by means of the small ball lever shown. 
Power downfeed is optional: and when furnished, it is 
provided with a micrometer dial. 

The elevating screw is telescopic, and the crossrail is 
clamped to the column with a square lock. The tool- 
head swivel is bound to the ram by a single screw. A 
four-step cone pulley is used, which together with back 
gears gives eight speeds. The shaft has an outward bear- 
ing in the casting, which forms a guard for the cone 
An adjustable bottom support for the table slides 
Four bolts hold 
An ex- 


pulley. 
on a channel-shaped track on the base. 
down the vise, which has a graduated base. 
panding friction clutch is incorporated. 
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Pipe-Threading Machine 


One of a line of pipe-threading machines manufactured 


by the William T. Johnston Co., Cincinnati, Ohio, is 
shown in the illustration. They are known as the Lathe- 
cut pipe-threading machines. The wall of the pipe is 


cut away to show the expanding sleeve by means of which 
the fastened to the 
threaded. The threaded end of the sleeve may be seen 
just inside the end of the pipe. 
standard pipe-thread taper and serves as a feed screw. 


machine is section of pipe to he 


This thread is cut on a 


The arm that engages this thread also carries the cutting 
tool, which is a piece of %-in. square high-speed steel. 
As the cut progresses, the arm recedes against the spiral 
spring on the propelling arm, thus giving the proper taper 
to the thread. 
times, the tool being advanced a little each time in a 


The operation 1s repeated a number of 


manner similar to that followed in cutting a thread on the 
































PIPE-THREADING MACHINE 

A cam is used to lift the tool out of the thread on 
One 
The machine is made in three sizes, to thread 
21 to 4 in. 4 to 6 In., 


lathe. 
the 
1 2-1n. pipe. 
pipe of the following dimensions: 
and 7 to 12 in. The weights of the three machines are 
16, 30 and 132 Ib. respectively. 


reverse movement. man can cut a thread on a 


“9° 
x 
Bar) 


Universal Triangle 


The adjustable triangle shown has recently been 
brought out by Charles E. Baker, Indianapolis, Ind., and 
is known as the Hellman universal triangle. It is made 
of nickel-plated steel in 6-in. size and is 4 in. thick. As 
may be seen, the instrument consists of a 45-deg. triangle, 
a part of the hypotenuse of which is hinged in such a 
manner that it may be adjusted to form any angle from 0 
to 45 deg. with one side or an angle of from 90 to 45 deg. 
with the other side. 

The loose end of the hinged section is provided with 
that fits milled at the prope 


over a tongue 


a groove 
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radius in the body of the triangle. Friction is relied 
upon to hold the hinged section in the proper position. 
The protractor is graduated to 4 deg. The whole device 

















UNIVERSAL TRIANGLE 


is flat and can be used either side up, there being no 
projecting screws or nuts to interfere. 


~*~ 


Cutter Drill nal Tool Grinder 


The machine illustrated in Fig. 1 is the product of the 
Grand Rapids Grinding Machine Co., Grand Rapids, 
Mich., and is known as its No. 2 universal cutter, drill 

















FIG. 1. UNIVERSAL GRINDER 
Capacity of drill holder, §- to 2g-in. drills Capacity of 
cutter grinder: Diameter of swing between centers, 94 in.; 
length of swing between centers, 20 in.; longitudinal move- 
ment, 15 in.: transverse movement, 7 in.; vertical movement, 
6% in.; capacity for face mills, 12 in. in diameter; weight, 
650 Ib. 
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and tool grinder. This machine is adapted for all classes 
of tool grinding within its capacity. On account of the 
necessity for different spindle speeds for the cutter and 
tool-grinding wheels, a double-spindle construction is 
used. The two spindles have ring-oiled bronze bearings 
and may be adjusted for either radial wear or end play. 
The drive between the two spindles is by gears, that on 
the tool-grinding shaft being of cast iron, while the one on 
the cutter-grinding shaft is a Fabroil cloth pinion. The 
spindles are of crucible steel and are ground to size. 

The drill holder accommodates all sizes of drills from 
4 to 24 in. in diameter and is so made that any desired 
angle of point or clearance may be obtained. The size or 
type of shank makes no difference, even though this may 
be considerably larger than the drill itself. A device 
is also included for truing the face of the wheel. 

The machine will handle any cutter reamer or tool 
within its capacity, which is given in the specifications. 
The table will swivel through 360 deg. and two screws, 
one in front and one in back of the subtable, lock it in po- 
sition as well as secure it to the subtable. A scale that is 
included for grinding tapers may be read as fine as + 
in. per ft. An auxiliary lever is furnished, which may 
be quickly mounted on the handwheel for longitudinal 

















FIG. 2. ARRANGEMENT FOR INTERNAL GRINDING 


movement, thus providing the lever action so convenient 
for some classes of grinding work. 

Slots are so placed that the headstock may be mounted 
either in line with or across the table. The vise is also 
carried on the headstock, so that it may be mounted in 
either position; it has a swivel action, so that the work 
may be presented to the wheel in a horizontal, a vertical 
or an angular position. The vertical-feed and cross- 
feed screws operate in bronze nuts and have dials indi- 
cating in thousandths of an inch. 

In Fig. 2 is illustrated the internal-grinding attach- 
ment. A belt pulley is placed on the cutter-wheel spindle 
and is used to drive the internal-grinding spindle, which 
has a speed of 12,500 r.p.m. Internal holes may be 
ground either straight or tapered from ;% in. in diameter 
up, and to any depth to 34 inches. 


3 


Drill Chuck 


The Parker Manufacturing Co., Detroit, Mich., is plac- 
ing on the market a line of drill chucks, one of which is 
shown in the illustration. They are being made in six 
sizes for general drilling purposes and in six sizes for 
portable drills. As will be noticed, the body is made large, 


ee 
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in order to permit the use of jaws of large diameter and 
still leave enough metal to prevent liability of the jaw 
hole or runway breaking through the side. 

The jaws are ground all over to insure interchange- 
ability and are tempered in such a manner as to make the 
gripping surface and the threads hard while the re- 


























PARKER DRILL CHUCK 


mainder is left soft enough to insure toughness and 
Milled teeth are used on the ferrule, which is 
chrome-nickel The split nut is 
The pinion locating hole is 


strength. 
of heat-treated 
and 


steel. 
hardened ground. 
equipped with a hardened bushing. 


- 


Manufacturing Lathe 


The illustration shows a 17-in. lathe that has recently 
been placed upon the market by Wickes Bros., Saginaw, 
Michigan. 

The machine is intended for fast heavy work, but is 
not equipped with back gears or screw-cutting mechan 
It is of the cabinet-leg type, doors in the legs per- 


ism. 

















SINGLE-PURPOSE 17-IN. LATHE 


Maximum distance between centers, 8-ft. bed, 3 ft. 6 in.; 
swing over bed, 174 in.: swing over carriage, 97 in.; diameter 
of cone steps, 83, 118 and 14% in.; width of belt, 4 in.; front- 
spindle bearing, 34x6 in.; rear-spindle bearing, 23x 4 in.; 
spindle-nose diameter, 3} in.; threads per inch, 4; No. 4 Morse 
taper centers; diameter of feed shaft, 14 in.: feeds, 0.02, 0.06 
and 0.1 in.; diameter of tailstock spindle, 23 in.; travel of 
tailstock spindle, 8 in.: size of tool, 7 x 14 in.; headstock base 
jeneth, 294 in.; tailstock base length, 16 in.; carriage length, 
30 in.; carriage-bridge width, 9 in. 





MACHINIST 5 








~ 
— 





mitting the storage of tools. A deep oil pan is provided 
Three feeds are included, and these are operated by th 
quick-change lever, shown at the front of the 
stock. The spindle has ball thrust bearings for tak 


ing up the end thrust and is equipped with a clutch. 


head 


An automatic stop can be provided if desired. 


9° 
. 


Munitions Board Appointed by the 
National Defense Council 


National Defense, on Mar. 21, an- 
the personnel of the “Munitions Standards 
Board” that will have as its object the standardization 
of arms and ammunition to be manufactured in the 
United States for the our The 
statement issued by the council, with the names of the 


The 


nounced 


Council of 


use of Government. 


appointees, is as follows: 


To make possible efficient and economical quantity produc- 


tion of arms and ammunition, thé Council of National Defenss 
following experts 


announces the appointment of the to com- 


pose a munitions-standards board 


Frank A. Scott, of Warner & Swasey Co., Cleveland, manu- 


facturer of automatic machinery and optical instruments; 
W. H. Van Dervoort, of Root & Van Dervoort, builder of 
special machine tools, and president of the Moline Automobils 
Co.; E. A. Deeds, formerly general manager of the National 
Cash Register Co., president of the Dayton Engineering Lab 
oratories Co. and interested in many industrial activities 


Electric Co., Schenectady; 
Works, 
Otterson, 


Frank General Samuel 
Vauclain, of 
Westinghouse 
Winchester Arms Co 

The board, which met for the first 
office of the 
is created by the 


Pratt, of 
Baldwin 
companies; 


Locomotive Remington and 


John E, vice president of 
Mar. 20 at the 
Secretary of War, who is chairman of the council 
Army Appropriations act. of Aug. 29, 1916 


time on 


which permits the Council of National Defense to “organiz 
subordinate bodies for its assistance in special investigation 
The present appointees will serve without compensation 


Baker, as chairman of the 
Advisory 
Manufacturing, 
large 
had 
munitions of 
particularly 


They were appointed by Secretary 
nomination of the 
Munitions 
They 
three 
production 


council, on the Commission, 


Committee on and 
Coffin 


past 


through its 
Howard E are, in a 
have 
delivery of 


measure, 
intimate 


headed by 


experts who for the vears 
knowledge of the 


governments, 


and 
and their services, 
quantity production, 


War and Navy 


war to foreign 


in point of will obviously be of great 


value to the Departments. 


The appointment of this board will no doubt result in 
an understanding of limits, finish requirements and the 
like, which will greatly facilitate the manufacture of 
these munitions by private shops. It is quite possible 
also that features of design may be considered from the 
standpoint of practicability for quantity manufacture. 


5. 
~ 


The Hell Gate Bridge 


The Hell Gate Bridge route for through-rail passenger 
service over the Pennsylvania R.R. and the,New York, 
New Haven & Hartford was dedicated on March 9 by a 
special train containing, an inspection party representing 
both railroads. This route connects via the New York 
Connecting R.R. with the New York, New Haven & Hart- 
ford R.R. east of New York, goes over the Hell Gate 
Bridge with its 1000-ft. span, over the Long Island R.R., 
through Long Island City and the East River tubes to 
the Pennsylvania Station in New York City. This is 
made possible by the construction of the largest bridge in 
the world, which cost over $27,000,000 and was designed 
by Gustav Lindenthal, of the American Bridge Co. The 
single span of 1000 ft. is supported by a double arch of 
steel across the Kast River. 
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Danger of Oxygen 


‘The attention of the Bureau of Explosives was recently 
directed to a number of serious explosions of oxygen, but 
as that bureau is not equipped for investigations of this 
type the matter was turned over to the Bureau of Mines. 
The investigations have not yet been completed, but in 
answer to a recent inquiry George S. Rice, Chief Mining 
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playing on a carbonaceous material under certain special con- 
ditions; nevertheless, these conditions are most unusual, as in 
many experimental tests made by the bureau the jet could 
not be so arranged as to cause ignition, although there was a 
rise of temperature at a certain point and cooling due to 
expansion at a point beyond. 

In all cases, however, the real danger is in the hydrogen 
getting into the oxygen, and it has been found that this is 
due to improper design in the manufacturing apparatus—that 
is, the cells and electrical connections; to insufficient safe- 
guards connected with the electric apparatus, the polarity sud- 
denly and unexpectedly shifting; to the manufacture of oxy- 








Engineer of the Bureau, said: 


It is very true that there have 


explosions in various parts of the country of tanks containing 


been 


gen 
rant attendants. 
Unfortunately, 


a large number of 


certain 


without frequent analyses; and to incompetent or igno- 


makers of oxygen-manufacturing 


oxygen made by the electrolytic process, due to the presence apparatus have advertised that any laborer can take care of 
of hydrogen mixed with oxygen, and the bureau has been their apparatus. It is believed that the manufacture of elec- 
making an investigation of this subject. trolytic oxygen can be carried on in a manner to make it 

In general the findings of the bureau are these: That entirely safe. In fact, there has to be over 9 per cent. of 
strictly speaking, there is no spontaneous combustion, but in hydrogen with the oxygen to make an explosive mixture. 
all cases where sufficient data have been obtained the oxygen Nevertheless, certain tanks from one batch caused three 
has been used in conjunction with a torch for welding or widely separated explosions in California, killing seven men 
cutting, and the flame has flashed back through the mixture. in all, and an analysis of gas from a tank filled at the same 


It is possible that ignition 
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may occur by a 





Nelson L. Roray. One 
4% x7%-in. pages; 
Published by 


industrial Arithmetic—By 
hundred and fifty-three 
85 illustrations; cloth bound 


P. Blakiston’s Son & Co., Philadelphia. 
Price, 75c. 
This is another of the recent attempts to put 


together an arithmetic that will assist the learner 


to a better comprehension of the value of a 
knowledge of arithmetic and at the same time 
afford him a path of entrance to industry It is, 


however, subject to many of the same criticisms 
as apply to most of these efforts It offers a very 
considerable proportion of entirely abstract prob- 
lems, which in no way have any visible contact 
with industry, and its industrial problems are 
often stated in terms that do not obtain in the 
industries. For example: “If the rent of 5yy 
acres of land is $214, what will be the rent of 
19% acres at the same rate?” This is an ex- 
tremely improbable problem, apparently made up 
in a struggle to find application for common frac- 
tions. Another problem starts out with a grinding 
wheel running at 500 surface feet per minute and 
requiring the speed of a motor to drive it; the 
resulting answer comes out 100 r.p.m 

When there are so many problems coming up 
for solution in our shops and drafting rooms 
every day, it seems too bad that more of actual 
value and use could not have been incorporated in 
this book. Outside the actual selection of prob- 
lems, the presentation is clear and logical and the 
subjects are treated in a way to make the 
learner’s path as easy as is for his good. 


The Use of the Slide Rule 
Thirty-six 6x 9-in. pages; 9 diagrams ; 


By Allan R. Cullimore 
cloth 


bound. Published by Keuffel & Esser Cc., 
New York. Price, 50c 

This is a refreshing variation from the usual 

manual for the use of the slide rule. It demon- 


strates the degree of accuracy of slide-rule results 
in a manner that should check the tendency of 
engineering undergraduates to term it a “guessing 
stick.” 

The author takes up each of the uses of the 
rule and shows the way in which that use is 
developed. Empirical rules are not employed 

A considerable number of problems, with their 
answers, are given. They are taken from prob- 
lems in mechanics and hydraulics or else are 
abstract problems involving the use of the same 
principles. 


Predetermination of Prices—By Frederic A. Park- 
hurst Ninety 6x 9-in. pages; 30 illustra- 
tions ; cloth bound. Published by John Wiley 
& Sons, Inc. Price, $1.25. 


A better title for this book would have been 
the “Estimating of Costs,” as borne out by the 
first sentence in the author’s preface, “I have 
attempted in the following pages to present an 
argument on the possibilities of predetermining 
true costs ” 

Possibly the greatest value of the book lies in 
the arguments brought out in the first chapter on 
the importance of absolute control of all sources 
of information The author breaks away from 
traditional practice in favor of conducting busi- 
ness in full codéperation with the cost department 
rather than leaving the cost finding as an after- 
thought and as something that drags weeks or 
months after production. 

The system explained in this book is a definite 
one for a given type of manufacture, and the 
forms shown are taken from the practice of two 


jet of oxygen 


shops only If there is a criticism to be made, 
it is that-the lack of broad analysis of the work 
makes it hard for others to apply the underlying 


principles to their own business without expert 
assistance. 
The system described is complete, from the 


purchase of raw materials, and even the hiring of 
help, through to the completed article sold, de- 
livered and paid for 

In spite of the fact that the underlying prin- 
ciples are not brought to the surface, the book is 
well worth study; not merely by the cost keeper, 
but by everyone who has any part in production, 
sales accounting and even with the personnel of 
the organization. 


Elementary Mathematics for Engineers—By Er- 
nest H. Sprague. Two hundred and forty-four 
4% x7-in. pages; 101 diagrams. Published 
by Scott, Greenwood & Son, London 

The purpose of this book, as stated in the pref- 
ace and fully borne out by the contents, is to 
enable a man who desires to acquaint himself 
with mathematics as used in engineering work 
to do so without wading through the customary 
textbooks. For those who have the time and the 
mental makeup to study mathematics for mathe- 
matics’ sake, there is an abundance of good 
works in which he can browse to his heart’s con- 
tent. This book, however, contains the portions 
of this deeper work which have so far been ap- 
plied to engineering problems. 

The following subjects are treated: Arithmetic, 
with special reference to approximations and 
limits of accuracy essential; Algebra, founded on 
the assumption that the reader is familiar with 
the solution of simple simultaneous equations ; 
Plane Trigonometry, or the solution of plane tri- 
angles; Mensuration, based largely on the work 
of the civil engineer; Spherical Trigonometry, 
which, however, is written so far removed from 
the rest of the work that it can be omitted by 
the mechanical engineer who does not feel the 
need of it; Algebraic Geometry, or the relation 
between plotted curves and their corresponding 
equations ; Calculus, handled in such a way as 
to remove most of the frightfulness of the college 
textbooks 

The book is not elementary enough so that it 
can be picked up and mastered by anyone with- 
out some acquaintance with matbematics, but for 
the engineering graduate whose mathematics has 
grown rusty it is excellent as a means of re- 
freshing his memory. 


Export Trade Directory—Compiled by Olney 
Hough, Editor of the “American Exporter.” 
Five hundred and thirty-seven 5% x 8\-in. 
pages; cloth bound; 5th edition. Published 
by the “American Exporter,” New York City. 

This book is an indispensable reference book 
for American manufacturers whose aim is toward 
the intensive cultivation of foreign markets. 

Part 1 of this reference beok lists the export 

merchants in the United States, giving their 

address, date of establishment, cable address, 
code, the foreign market in which they trade, 
and their exports and imports. The trade rating 


is provided wherever possible, which indicates 
the volume of trade of the firm. Part 2 lists 
manufacturers’ export agents, managers of ex- 


port departments and export brokers, stating the 
address, date of establishment, telephone and ca- 
ble address, codes, agencies and specialties. Part 
3 lUsts the leading bankers engaged in foreign 


exchange business. Part 4 is a list of the for- 
eign exchange brokers in New York City, and 
Part 5 lists the marine insurance companies, 
also in New York. Part 6 contains a list of the 


foreign freight forwarders in the principal cities. 


Part 7 is the export trucking companies of New 





time showed that it contained over 50 per cent. of hydrogen. 


York. Part 3 deals in steamship services to 
foreign ports, or principal seaports. Part 9 con- 
tains a compendium of how to ship to foreign 
markets. Part 10 lists the consuls of foreign 
countries in the United States, Part 11 the 
United States consuls in foreign countries and 


Part 12 the associations for the promotion of 
export trade. There is also a classification of 
export merchants arranged according to the 


principal goods shipped. Altogether, this book is 
indispensable to anyone who wishes to systemat- 
ically and scientifically cultivate his export trade. 





Personals 











W. A. Rosenberger, of the Pangborn Corpora- 
tion, has resigned from the company and will 
sail for Europe. 


H. E. Brunner is in charge of the new New 
York office of the Hess-Bright Manufacturing Co. 
and will be assisted by H. A. Fonda. The new 
Cleveland office is in charge of R. E. Clingan, 
who is assisted by W. Rippien and M. S. MeNay. 





Forthcoming Meetings 








American Society of Mechanical Enginee’s. 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 


Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month. A. E. 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R. I. 


New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ml. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, III. 


Philadelphia Foundrymen’s Association. Meet- 
ings, first Wednesday of each month. Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar S. Teale, 
secretary, 35 Broadway, New York City 


The National Machine Tool Builders Associa- 


tion. The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 
99 
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lhe 


time required for performing them hy re gular nid- 


SY NOPSIS—Nome detailed ope rations and 
ch ine-shop methods. These show how airplane mo- 
tors can be successfully handled in moderate-sized 
lols in any well-equipped shop. 





The Thomas airplane motor is an eight-cvlinder V- 
type, requiring accurate machining on the crank case in 
order to have the cylinders, crankshafts and valve mech 
anism line up properly. The operations are given in 
detail. 

The first operation on the crank case is to mill the joint 
face, bearing-cap seats and support arms in the fixture 
We have cast-iron plates that we use for 
These plates 


shown in Fig. 1. 
locating the gear case and propeller ends. 
have all the important dimensions machined on them 
the same as the drawing and also two hardened and 
ground pins A, which are used to locate the case squarely 
in the V-blocks shown. These V-blocks two 
chine-steel flat bars B on each side, pivoted on the adjust 
The case is clamped to the fixture through 
The milling cutter is 2} in. in diam- 
The feed "By 64 in. 
15 min. 


have ma- 
ing screws C, 
the C\ linder holes. 
eter and runs 125 ft. per min. 
revolution. This makes the operation time 1 lr. 
from floor to floor. 


per 


The second operation mills the cylinder faces (see Fig. 


2) the case being located on 45-deg. angle blocks. The 
bearing-cap seat locates on A and B, Fig. 3. Measure- 


ment is made with depth micrometers to the hardened 
pin (. The case is clamped to the fixture by the four 
slotted clamps D. The milling cutter is 10 in. in diameter 
and runs 85 ft. per min. The feed is 3%; in. per revolu- 
tion. Time, 30 min. per case. 

Milling the gear-case end and the propeller ends on a 
Lucas horizontal boring mill constitutes the third oper- 
This fixture, shown in Fig. 4, is tongued to the 

The gage points fit in the bearing-cap seats A 
Hardened blocks on both ends of the fixture (C' 


ation. 
machine. 


and B. 










































and )) are used to set the cutter with the aid of special 
The case is ¢ lamped to the fixture by the four 
The milling cutter is 10 in, in diam- 
eter and runs ft. The feed is je in. 
revolution. Time, 15 min. per case. 

The fourth operation is to drill and tap the main bear 
ine ap stud holes in a V-bloe k under the racial drilling 
machine. The jig 
B locates in the main bearing-cap seats and at the end of 
Time, 30 


s1Ze blo« ks. 
slotted clamps KE. 
80 min. 


per per 


The drill jig used is shown in Fie. 5. 
Ji; 


the case, which has already been finish-milled. 
min. 

The fifth operation is to drill the joint face and the 
cuspension-arm holes with the case held in a V_ position. 
The jig A 


The jig used is shown in Fig. 5. locates from 


the same points as in the fourth operation. Time, 18 
in, 

The sixth operation is to stud and assemble the crank 
shaft bearing caps. This operation is watched very 


closely by an inspector, to see that the studs are driven in 
tightly. 
The seventh operation covers the boring of the crank-, 


Time, 35 min. 


and magneto-shaft holes in a boring jig, as shown in 


cuMm- 
Fig. 6. using a Lueas horizontal boring machine. The 
case is located in the jig on the width of the machined 


surface of the bearing caps. It is positioned lengthwise by 
the machined surface of the gear-case end against the end 
plate A. 
drill rod held in bars by No, + taper pins, 


The boring tools are made of 4-in. diameter 

Two sets of . 
tools are used for the magneto-shaft holes—one for rough 
ing, the other tool Stop collars are set 
at the proper depth so that the operator cannot make 
All the within a limit of 


The tools are run 65 ft. per min. The feed 


for finishing. 


a mistake. holes are bored 
0.0005 in, 
is 0.012 in. per revolution. Time, 1 hr. 45 min. 

The propeller end is bored in the same jig shown in 
Fig. 6. 


on the machine, or turned end for end. 


In this, the eighth operation, the jig is reversed 
Time, 20 min. 
The plunger guide and cylinder stud holes are drille: 


under a radial drilling machine. The ninth operation | 








574 AMERICAN MACHINIST Vol. 46, No. 14 











































































































FIGS. 1 TO 9% FIXTURES AND TOOLS FOR CRANK CASE 


Fig. 1—Miliing lower face of crank case. Fig. 2—Milling one of the cylinder decks. Fig. 3—Fixture used in milling 
cylinder decks. Fig. 4—Fixture for milling ends of crank case. Fig. 5—Drilling jigs for drilling and tapping main 
bearings. Fig. 6—Boring for crank and cam shafts on Lucas machines. Fig. 7—Drilling plunger guide and cylinder stud 
holes. Fig. 8—Tools and fixtures used in machining gear-case cover. Fig. 9—Drilling magneto dowel holes 
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FIGS. 10 TO 14. MACHINING THE CYLINDER BLOCKS 


Fig. 10—Straddle-milling top and bottom of cylinder on Hendey double-head Lincoln miller. Fig. 11—Drilling six 
stud holes in cylinder base, Bausch multiple-spindle machine. Fig. 12—Boring both cylinders at once on heavy-duty 
double-spindle drilling machine. Fig. 13—Boring port plugs and valve-seat holes, equipped with double set of tools 
Fig. 14—Drills, reamers and bushings used for valve guides 
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shown in Fig. 7. The jig locates from the propeller 
end and is centered by two forked registering points lo- 
cated over a ground bar. The box is slipped through 
crankshaft bearings. Time, 1 hr. 

The first machining operation of the gear-case cover is 
to surface it on a wood buzz planer. ‘Time, 6 min. 

The second operation, shown in Fig. 8, includes the 
boring of the magneto and the joint face holes. This en- 
gine has two magnetos mounted on the front part of the 
cover. Fig. 9 shows the drilling of the magneto dowel and 
clamp holes. Time, 35 min. 

The cylinders are made of 
first operation is to drill and 
which takes 15 min. They are then water-tested to 120- 
lb. pressure, using a plate with 2 in. soft rubber mounted 
on it, as a gasket to take up the unevenness of the rough 
easting. The cylinder is held in a hardwood fixture. One 
screw in top of the fixture holds the plate down and also 
holds the cylinder in the fixture. This makes all the 
We perform this operation to be 
put any 


The 


tap two core-plug holes, 


semisteel castings. 


openings water-tight. 
sure that the castings are 0. K. 
labor in them. ‘Time, 10 min. 
The third operation is to straddle-mill the top and 
bottom, as shown in Fig. 10, on a Hendey double-headed 
The milling cutters are 10 in. in diam 
Feed, +g-in. per revolution. 


before we more 


Lincoln miller. 
eter and run 40 ft. per min. 
Time 20 min. 

The fourth operation is to drill the six stud holes 
in the base of the cylinder with a Baush multiple-spindle 
drilling machine. A jig with V-jaws locates the cylinders 
and is operated with one right- and one left-hand screw, 
as shown in Fig. 11. All the other operations are located 
from these six drilled holes. Time, 3 min. 

The fifth operation is another straddle-milling job. 
This mills the front end and the back with a 3-deg. plate 
The cutters are 
Feed, te in. 


on a Hendey double-spindle slab mill. 
8 in. in diameter and run 40 ft. per min. 
per revolution. ‘Time, 20 min. 

Roveu-Borina CYLINDERS 

Next comes the sixth operation, rough-boring the two 
This machine will 
We leave 4’; in. of stock for 


piston holes (see Fig. 12). bore a 
pair of cylinders every 9 min. 
finish-bore. Between this operation and the finishing 
operation the castings are allowed to season for 10 days. 
Then they are bored 3.985 in., leaving 0.015 in. for grind- 
ing stock. The cutters run 35 ft. per min. and the feed is 
jy in. per revolution. 

The seventh operation bores the port plugs and _ the 
valve-seat holes on an eight-spindle drilling machine, Fig. 
13. We first rough-bore and then shift jig over to the 
next four spindles and finish-bore. Time, 12 

The eighth operation drills and reams the valve guide 


min. 


holes on an eight-spindle multiple drilling machine, using 
The valves and the port plug holes are 
The drills and reamers, with 


a 3-deg. plate. 
machined at a 3-deg, angle. 
their bushings A, are shown in Fig. 14. 
slip into the reamed port plug holes. Time, 10 min. 

The next operation, the ninth, is to drill the manifold 
stud the 
guide holes. Time, 3 min. 

Tapping the manifold stud holes under a special tap 
ping head, the tenth operation, takes 6 min. 

In the eleventh operation the cylinders are given a final 


These bushings 


holes, using an angle jig locating in valve 


water test to make sure that no leak has developed since 


the machining. Time, 8 min. 
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For the twelfth operation the cylinders are ground to 
size on a Heald cylinder grinder. Time, 30 min. 

In the final operation, the thirteenth, the cylinders are 
taken to the polishing room, where they are scraped, 
bushed and polished, then nickelplated with a dull nickel 
Time allowed, 12 hr. 


Ri 


finish. 


Garage Equipment 
By O. D. Carrer 


In the inquiry concerning the machinery for garage 


equipment, Mr. Fama starts a long train of thouglit 
with a few words. From his geographical location one 


might be led to think of cars of many makes and from 
various countries, mostly at a distance and in most In- 
stances represented by agencies without a sufficient stock 
of repairs. 

In such a case the expense necessary to put the car 
back into service in a short time would be negligible com- 
With the factory 
with 


pared with the delay for stock repairs. 


competition thus eliminated, an able machinist 
general experience can greatly curtail his equipment out- 
lay and vet do considerable work of good quality. 

The following machine tools would constitute an ideal 
beginning: One 14-in. by 8-ft. lathe, 


t-jaw independent chuck, one 3- 


equipment for a 
equipped with one large 
jaw 12-in. universal chuck and one 3-jaw 6-in. universal 
chuck for light work, used for work from magneto and 
carburetor repairs to axles and pistons. One 20-in. by 
16-ft. lathe with one large 4-jaw independent chuck and 
This lathe will swing 
almost any automobile part, including the assembled rear 
axle minus the fitted with external 
grinder for crankshafts, pistons, etc., and internal grinder 
turret for quantity work may be 


a I4-in. 3-jaw universal chuck. 


wheels. It can be 
for evlinders; or a 
mounted. 

A tool grinder for cutters, reamers, pistons, pins and 
A No. 2 universal miller 
will machine of al) 
descriptions and silent-chain sprockets, and it may be 


small surface work is essential. 
axles, transmission shafts, gears 
used as a roughing machine for the lathes in an emer- 
gency. Its equipment should consist of the vertical head 
and a few end mills, a set of Woodruff cutters, slitting 
from ;'¢ in. to % in., an of side mills 
up to 8 in. in diameter, a mills, alse gear 
cutters between 2 and 16 diametral pitch. A small drill- 
ing machine that can drive a 4-in. drill and the smaller 


36-in. 


saws assortment 


few slab 


sizes to gly in., and a large machine with about 
swing and capable of pulling a 2-in. drill will do. 
The addition of a shaper would be appreciated. A useful 
tool is a screw press of about 50 tons’ capacity. It 
is reliable, always ready and requires no regular operator. 
\ small casehardening furnace must be included if results 
are successful, and do not forget the forge and anvil. 
Most shops would be lost now without the oxyacetylene- 
welding outfit. Remember that a torch of large capacity 


is absolutely necessary, if good results are expected. 
Hand _ tools, taps, <lies and reamers may be bought in 
sets to answer most requirements, and a set of expanding 
reamers up to 14 in. would be valuable. The inserted- 
blade type is to be preferred, since the expansion is,greater 
and the reamer can be brought to size after grinding. 

get out great 


equally busy. 


The foregoing list of machine tools will 
quantities of work and keep all machines 
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Method for Cutting a Large Radius 
on a Miller 
By Witutiam C. RoEMER 


In the course of shop practice, it frequently becomes 
necessary to cut an are of a circle on a piece that is com- 
paratively narrow in proportion to the radius of the are 
to cut. The method to be explained applies par- 
tieularly to cases where the radius to be cut is beyond the 
capacity of the circle-milling attachment or where the 
length of the radial cut renders its use impractical. 

In a problem of this kind all caleulations are based 
upon the radius and chord of the are to be cut. In Fig. 1, 

R Radius of are to be cut: 
r Radius of cutter: 
ty Chord of are to be cut. 

In determining the chord of the are the length should 
slightly exceed the actual requirement in order to caleu- 
late a setting that will produce a curve whose accuracy 
will extend beyond the work. The diameter of the cutter 
should be at least one-third greater than the chord of 
the are, 

For example, let us assume that it is required to cut 
an are of 10-in. radius on a piece similar in shape to 
that shown in Fig. 1, whose width is 1 in. The first step 
is to détermine the chord of the are. To insure an accu- 
rate curve, we will allow 0.1-in. overlap at each end of 
the are, which will make the chord 1.2 in. long, the 
work being 1 in. wide. The diameter of the cutter must 
he at least one-third greater than the length of this chord: 
therefore, a cutter 2 in. in diameter will be amply large. 
We have now found the following values for the dimen- 
sions shown in Fig. 1: 

FR = 10 in.; 
fr = 1 m.; 
C = 1,2 in. 

The next step is 
by substituting the 
following formulas: 


he 


to caleulate the values of A and B 
foregoing values as required by the 


A=? tv tr? Cc’? (1) 
{=] $v +X 1? 2" O.2 in. 
B=R sy 4)? Of (2) 
B= 10 — v4 X 102 — 1.2% = 0.018 in. 
Me : B 
Sin \ (3) 
A 
= . 0.018 ; 
Sin VY = —% 0.090 = 5 deg. 10 min. 


Cutting angle XN 5 deg. 10 min. 


The logic of this method is shown by the construction 
on the diagram, Fig. 1. It will that the 
radius R, to be cut, and its chord C fix the height of the 
segment B. Likewise the radius r of the cutter used in 
conjunction with the chord determines what portion of 
the cutter engages the work and fixes the distance A, 
which represents the height of the cutter segment. The 
two distances thus established form a right triangle at Y, 


be noticed 


which is solved to find the required cutting angle. When 
the cutting angle is known, the required curve can be 


readily projected as shown on the diagram, Fig. 1. 


The curvature of the arc thus generated, being a por- 
Therefore, the are is 


tion of an ellipse, is not constant. 
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not theoretically a true radius; but for practical purposes 
this condition is negligible, as the accuracy of the method 
has been demonstrated on work demanding the utmost 
precision, 

In order to obtain accurate 
deseribed the cutter used 
This necessitates a slow 


method 
square 


with the 
have a 


results 
above, must 
corner. feed in order to avoid 
scratchy work. If many pieces are to be cut in this way, 


it is advisable to use a cutter with round corners. 


Currers with RounpED CorNERS 
The foregoing method will not give accurate results 
when using a cutter with rounded corners, as further 


calculations are necessary, owing to the fact that the re- 
a predetermined point 
of the cutter, such as a square corner. The cutting point 
that generates the curve will be that point on the rounded 
tooth which is tangent to the cutting angle. In other 
words, the shape of the curve will be determined by the 
cutting angle, the point of the cutter that touches the 
work first and the distance from this point to the center 
of the cutter or the cutting radius. This condition is 
clearly shown by Fig. 2. The enlarged view of the cut- 


quired curve will not be cut by 


ter tooth shows that the shape of the are to be cut is not 
determined by the outside cutter diameter, unless the 


cutter has square corners. The effective cutting radius of 





a cutter with roundee corners is determined by the 
. me > 
“4 Fa) 
r Hy 
Xe th |\ Ks 
th¢> Enlarged View of rounded ©} 
| Triangle at ¥ enlarged Corner of Gutter Tooth pe Cc a 


rr 


an “ie! 








End View of Work 
ofter Cutting a 


FIG. 2. CONDITIONS WITH 
ROUND-CORNERED 
CUTTERS 


FIG. 1. CONDITIONS WITH 
SQUARE-CORNERED 
CUTTERS 


distance from its axis to the point where the round on 
the tooth is tangent to the cutting angle. The effective 
cutting point will move in a path perpendicular to the 
axis of the cutter, as shown by the line WM. 

The determination of the effective diameter involves a 
series of identical computations, the extent of which de 
pends upon the accuracy required. As a we 
the outside cutter radius minus the radius of the rounded 
For example, let us 


basis use 
corner, as shown by the distance J. 
assume that we wish to cut a 10-in. radius on a piece 
! in. wide, using a cutter of 2-in. outside diameter with 
corners rounded with 0.1-in. radius. Radius J will 
1 — 0.1 0.9 in. In making the first computation, we 
consider the cutter as square cornered. We found the 
cutting angle for a 10-in. radius to be 5 deg. 10 min., 
using a 2-in. outside diameter cutter with square corners. 
It is obvious that the point of tangency will be at the 
point where the radius of the cutter round forms a right 
angle with the trial cutting angle; therefore, angles Y 
will be equal, as shown by Fig. 2. This angle can be 
solved for the distance K,, which equals 0.009 in. This 
distance added to the radius J will give the trial effec- 


be 
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tive radius ry, and equals 0.909 in. This radius has the 


came cutting value as the outside radius r, Fig. 1; there- 


fore, we use it in the same formula and make another 
computation for A: 
A = 0.909 Iv 4 x 0.909? 1.2? = 0.2262 in. 
B = 0.018 in. (same as before) 
: e B 
Sin xX, t deg. 33 min. 49 sec. 
Reference to Fig. 2 will show that this result is not 


final, due to the fact that a line drawn at the angle thus 
found (4 deg. 33 min. 49 sec.) will not be tangent to 
the cutter-tooth radius at the same point as the previous 
angle (5 deg. 10 min.), upon which the trial effective 
radius was based, used for computing the former angle 
(4 deg. 33 min. 49 seec.). For this reason the radius is 
called a trial radius and the cutting angle a trial cutting 
angle. It is called the effective radius because it is 
the point of the cutter that determines the shape of the 
cut. We again calculate the distance K,, Fig. 2, basing 
our calculation upon the last trial cutting angle (Y = 
4 deg. 33 min. 49 sec.). This gives a value of 0.0079 
in. for K,. The second trial effective radius r, will then 
be 0.9 + 0.0079 = 0.9079 in. 
the third trial cutting angle: 


This value is used to find 


A = 0.9079 lv 4X 0.90792 — 1.22 = 0.2266 in, 


B 0.018 (same as before) 
R 
, 


Sin Y . | deq. 33 min. 20 sec. 

As it serves no useful purpose to carry the trial effec- 
tive radius beyond four decimal places, it is apparent that 
the next trial effective radius will be practically the same, 
because the distance K will correspond to the similar 
distance used in the last computation when carried out 
four decimal places (0.9 + 0.9079 0.9079). There- 
fore, the cutting angle will be 4 deg. 33 min. 20 sec. 

From the preceding computations it will be noticed 
that the value of B, which is fixed by the radius R to be 
cut, does not change: also, that the error is always less 
than the difference between the results of the last two 
computations. The latter point shows that it is use- 
less to carry the process beyond a degree of accuracy 
warranted by the facilities provided on the machine for 
obtaining the required adjustment. Therefore, if two 
successive computations give the same result in degrees 
and minutes, the error will be less than a minute and the 
angle thus found will be more accurate than the setting 
obtainable by the graduations on a miller. 

Summing up the method employed for finding the cut- 
ting angle when a cutter with rounded teeth is used, we 
obtain the following formulas, the various values being 
shown on Fig. 2: 

L = Radius of cutter tooth; 

r = Outside radius of cutter; 
R = Radius to be cut: 

(’ = Chord of are to be eut. 

The first trial cutting angle is established by con- 
sidering the cutter as square cornered and proceeding in 
accordance with formulas (1), (2) and (3). This eal- 
culation will give the first value of Y. 


K L sin X (4) 
J r — L (outside radius of cutter less radius of round 
corner on tooth) (5) 
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Tm =J+ L sin X or J + A (trial effective radius) (6) 
A = rn — §V 4rn? ct? (7) 
B= R—4V4R? (’? (same as with square-cornered 
cutter) (2) 

* ye , , B 2 
Sin of X (trial cutting angle) = , (3) 


Repeat the operations called for by formulas (6), (7), 
(2) and (3), using the last-found value for the sin of Y 
to determine the new trial effective radius rp, until the 
difference between two successive results is less than the 
allowable error. Accurate work generally requires not 
more than four computations. The outside diameter of 
the cutter must be at least one-third greater than the 
chord C plus twice the radius of the round corner. 


Hardening High-Speed Steel Tools 
By F. H. Korrr 


In answer to the question on page 126, relative to the 
hardening of high-speed-steel circular forming tools with 
delicate edges, I submit the following process for obtain- 
ing cutters which when hardened will be hard, but not 
brittle, and retain a long cutting life. The method has 
been in successful use for a number of years. 

The equipment consists of two furnaces with pyrometers 
attached ; a pot of cyanide large enough to hold the tool; 
an oil quenching bath, without mixing air jet, and a 
water quenching bath, with mixing air jet. Clean the 
cutter thoroughly of all grease and foreign substances and 
place in the furnace. 

When lighting the furnace, gradually advance the heat 
until it reaches 1000 deg. F. The heating must not be 
forced, but kept at a slow, gradual increase. When the 
above temperature has been reached, do not allow the 
furnace to get any hotter, but hold it to that temperature 
for 15 min.: then shut off the gas, allowing the furnace 
to become cold, leaving the cutter inside the furnace. 

This preheating is for the purpose of eliminating all 
stress or strain that the steel in the cutter might have been 
subject to. When the furnace has become cold, place the 
pot of cyanide in furnace number two and bring to a 
heat of 1500 deg. IF. 

While the second furnace, containing the cyanide, is 
warming up, start the first furnace, containing the cut- 
ter, and bring it to a heat of 1400 deg. F. Having reached 
this temperature, hold it for about 5 min.; then. gradu- 
ally drop back to 1200 deg. F., holding this temperature 
for 10 min.: advance to 1500 deg. F. and hold for 5 min. 

When you are sure that the cyanide is heated to 1500 
deg. F., withdraw the cutter and immerse it in the 
cyanide, then place the pot of cyanide, containing the 
cutter, back into the furnace and heat to 2200 deg. F., 
holding the heat, when obtained, for 10 min. Remove the 
cutter from the cyanide and plunge it into the oil bath. 

The most difficult part of the entire process has now 
been reached. With a stick of solder, test the heat of the 
cutter until the heat contained therein is barely enough 
to melt the solder. When this point has been reached, 
plunge the cutter into the water bath and leave it there 
until thoroughly cold. 

The cyanide heating bath is used to prevent the fine 
cutting edges from becoming brittle or subject to in- 
ternal strains, and to eliminate scalding. 
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Press Tools for Manufacturing a Margin Stop 


By FrANK A. STANLEY 





SY NOPSIS—These tools comprise the combina- 
tion blanking and piercing dies for producing the 
margin stop and piercing a hole in one side of the 
blank, after which the work is bent to a channel 
form and the third operation follows. It consists 
in nesting the work by the holes already pierced 
and punching a second pair of openings directly 
opposite in the other wing of the stop. This ws 
accomplished by slipping the work over the punch, 
which serves to close a swinging stripper on the 
downstroke of the press, the stripper being opened 
automatically upon the upstroke to allow the work 
to be removed. 





The margin stop on the Noiseless typewriter is made 
in the form illustrated in Figs. 1 and 2, which show 
both the right- and the left-hand stop. It will be seen 
from the drawing that this piece is of sheet metal formed 
up to box shape with a clip at the top, by which it 
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1 AND 2. THE TWO MARGIN STOPS 


FIGS. 


may be lifted and moved along readily from one notch 
to another in the stop bar. These pieces have an 
opposite working side for the right- and the left-hand 
stop respectively and for the projecting lugs at A, which 
constitute the stop proper and which engage the corre- 
sponding member on the carriage, thus determining the 


length of travel of the carriage in either direction. The 
material for these stops is sheet steel 0.040 in. thick, 


and the size of the blank punched out prior to bending 
is approximately 2 in. wide by 2} in. long. 

The first operation in the punch press is performed 
with the tools shown in Fig. 3, illustrating the propor 
tions of the punch and die with which the notches at 
the top and the bottom of the stops are cut out, and 
a rectangular hole is pierced near one edge. These 
openings are plainly seen in the blanks at the front of 
the strip of stock lying near the die. 


BLANKING Dre ARRANGED To SAVE Stock 


It will be noticed upon examination of this scrap 
metal that the stock is passed through the die twice, 
it being reversed for the second trip, so that the blank, 
which is considerably narrower at the top than at the 
bottom, is shown reversed on the second passage of the 
material through the die and points the other way from 





its position in the first operation. This means that very 
little material is wasted between adjoining blanks, as 
compared with the waste that would be made if the 
With the broad 


close together 


material was sent through only once. 
faces of the blank 
leaving them far enough apart so that the narrow top 


brought instead of 


fits in between on the second movement of the stock 
through the tools, much stock would be lost. 

Fig. 3, in conjunction with Fig. 4, shows the con- 
struction of these tools clearly. The strip of metal 


feeding first under the punches, Fig. 4, is motched 
by the irregular-outline punch P) and pierced by the 
square punch #. It then advances under the blanking 
punch F’, where the end of the stock is stopped by the 
spring stop pin, distinctly shown in the drawing. At 
the next stroke of the press the blanking punch cuts 

















FIG. 3. PROPORTIONS OF THE PUNCH AND DIE 

out the blank, the pins in the punch locating the stock 
accurately so that the blanking is done in correct 
position relatively to the openings cut by the piercing 
punch. Following, each downstroke of the press finishes 
the blank. 

After the strip has been passed through once, it is 
reversed and then fed against another set of stops so 
that the blank stock between the openings punched, out 
in its original passage through the tool is pierced and’a 
second row of blanks cut out. This is indicated by fie 
dotted lines in the plan view, Fig. 4, which shows the 
way in which the stock stops against the spring plug 
in its second travel through the press. 

The bending, or forming, tools are seen in position 
in the press in Fig. 5. They consist of a simple punch 
and a die with a gap of the right width to bend up 








AMERICAN 


580 





e ears on opposite sides of the punch blank and a 


suitable nesting pin over which the blank is located 


The die carries a 


hefore the punch descends. 
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FIG. 4. PIERCING AND BLANKING DIE 
shedder that is forced down against the spring action 
to allow the blank to he bent up on opposite sides. 


{ pron the upstroke of the press this shedder forces the 








FIG. 5. THE BENDING TOOLS 


bent work upward and out of the tool. The margin 


stops are then ready for the piercing operation performed 
by the tools illustrated in Figs. 6 and 7. 
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The press tools for the final piercing are illustrated 
clearly by Fig. 7, and the construction will be obvious 
It should be noticed that 
the purpose of these tools is to pierce the plain side of 
the blank exactly in line with the hole and notch punched 
in the opposite side of the blank in the first operation 
ol the tools, as already described. 


upon examination of Fig. 6. 


The method of aligning these holes in the press tools 


is shown distinctly in Fig. 7. These dies are made right 
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FIG. 6 DETAILS OF PIERCING TOOLS 

left hand, as can be seen, and perform exactly the 
same work, but on opposite stops. The work 
on the punch. That is, the bent blank with 
punched in one side is slipped up over the punch; and 
when the punch and work descend together, a leaf on 
the die, which is clearly shown in Fig. 6, snaps shut 
and, coming between the upper and lower rings on the 


and 
is nested 
the holes 
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FIG. 7. THE PRESS TOOLS 








bent blank, is designed to serve as a stripper upon the 
upstroke of the punch. 


The tools shown at the right of 
Fig. 7 represent the punch in its lower position and 




































April 1917 AMERICAN 
show the method of operating this pivoted stripper. The 
letters on the drawing will enable this operation to be 
understood. 

As the punch comes down, it strikes the leaf on the 
stripper, which is swung into place between the two wings 
of the bent blank. In this position the leaf is locked 
shut by a beveled-end spring plunger lying horizontally, 
which snaps outside of the vertical lever on the side and 
slides along up this upright when the punch ascends. 

This arrangement of locking mechanism and releasing 
device for the stripper is illustrated Fig. 7, where the 
horizontal spring plunger can be seen at A, while the lever 
against which it acts and rests during its upper stroke is 
at B, which is slightly modified from the construction de- 
tails shown in Fig. 6, although in principle remaining 
the same. When the punch has reached the top of its 
stroke, the spring plunger is out of contact with the lever. 
The latter then swings outward, allowing the stripper 
to fly open so as completely to clear the work, which is 
then removed from the die and another part put in place 
for piercing. This arrangement forms a safety device for 
the die and punch; 
during contact of the punch, the latter or 
the die broken. 


for if the stripper were to swing open 
some part of 
might be 


Steam Hammer Swage Holder 


By J. V. HuntTer* 


With the 
mild steel bars cost something like 34c. or 
almost 
reading the 
pound of steel that has be: 


price of steel climbing _— until now 


more a pound 


delivered, one gets a feeling of discouragement 


when monthly cost sheets. Every single 


n wasted in excess stock at this 
price begins to loom up pretty big. 

It was only the other 
of a tool for which the 


(lay that I saw the advertisement 


maker made the claim that it could 





AR 


FIGS. 1 


AND 2 


remove something like 1200 Ib. of stock in 10 hours. That 

about $42 worth of good material going into the waste 
bin. Perhaps the maker of the forgings could not work any 
closer to size. On the other hand, perhaps he might have ; 
then the same lathe tool could have traveled just as far in 
the course of the day without putting such an expensive 
pile of turnings into the scrap bin. 

That is the way we looked at it in getting out a lot 
of car axles. By arranging to work the 
closer to the finished size, we were able to save just 6 in. 
in length on a 6-in. square axle billet. On a few hundred 


forging much 


*Minneapoclis, Minn. 
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billets you will find that the amount saved is consider- 


able. 

Previously the forgings had always 
between the flat dies of a 2500-lb. 
was the largest hammer in the shop. 


been worked out 


steam hammer, which 
The dies on a ham- 
are too small to hold than one 
axle. The center of the 
about 44 
drawing the forging down smaller at this point, and forg 


this size more 
pass for a 


was considerably smaller, 


mer of 


swaging 5-in. axles 


in., or less, so that by 
ing all of it more truly round than was possible by flat 
die forging, we could work to closer limits. 

To meet this condition the master forge shop foreman 
suggestion based on an 


wade a earlier experience of his 


own. “One day,” he said, “when there were only two 
of us in the shop where I was working, | 
extra helper to hold the the hammer. The 
shop superintendent would not give me one, so IT made up 
an ‘extra in the shape of a steel forging.” He 
made a sketch of the rigging he had in mind and from this 
sketch it only took a few working 


drawings to make up a similar arrangement for handling 


asked for an 
swage under 


man’ 
hours to get out the 
the axles. 


This “extra man” held the 
of axles, but for dozens of other jobs as well: 


not only swages for that lot 
and similar 


rigs have since been put on every power hammer in the 


place, holding swages that no human arms could hold. 
Using a swage with this holder under an ordinary steam 
hammer has made it possible to do work that might al- 


| 


most be considered as belonging to the drop-hammer 
field. There must be many shops without a drop-hammer 
that would occasionally care to work out a small job in 


this manner. 


The device in its arrangement is somewhat similar to a 


man holding a spring swage and is shown attached to 
the original hammer in Fig. 1. A iain forged part .\ 


extends out to the side and terminates in a 


\ shaped 


prong, in which the outer end of the swage rests 


spring 





HOLDERS 


of its weight. 


ening at this point; it is 


own Never attempt a more secure fast- 
but the 
vibration would cause a breakdown at some other place. 
The swage is also held by the bolted clamp at W ; this 
holds the spring handle securely, but as will be noticed 
from the position of the bolts the swage itself can be 
moved in a vertical direction as well as be swung about on 
the swivel stud which is the lower part of W. This 
stud S passes through a hole that has been drilled through 
the lug which is a part of the butt end of the arm JX. 
Its bearing in this hole should be at least 3 in., be 


not only unnecessary, 


cause 


it must take up all the side thrust that comes upon the 
swage. 


It is not to be anchored in this hole in any man- 
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ner, because the stud slips up and down when the swage is 
swung on and off the hammer dies. The lower portion of 
X terminates in an arm of rectangular section, arranged 
to fit in an adjustable slot in the cast-steel bracket R. 
This bracket can be either a steel casting or a forging. 
T presume that many shops would prefer to forge this 
out for themselves when making the rest of the device. 
In the case of this hammer it will be noticed that pro- 














FIGS. 3 AND 4 THE 


vision was made for bolting it to the base block of the 
die. 

In Fig. 2 will be seen a variation of the bracket referred 
to. It is simpler to produce as a forging and is easier 
to attach to die base blocks of cylindrical shape, as it 
avoids the necessity of trying to fit the feet of a bracket to 
a rough casting. 

It has been our usual practice to fit two of these brack- 
ets to each hammer on opposite sides of the die, the ham- 
mer smith working from the front. As soon as the forg- 
ing has been worked through the swage of one size it is 
removed, and the other swage is swung into position from 
the opposite side. ‘To° remove a swage from under the 
hammer the operator lifts the outer, or spring, end suffi- 
ciently to clear the prongs, moving it slightly to one side. 
This permits the clamp W, Fig. 1, to bear on the lug O 
Throwing his weight on the outer end, the operator se- 
cures sufficient leverage to lift the swage clear of the dies 
and swings it off to let it fall on the base block until it is 
again needed. 

Since the large and small dies vary somewhat in height, 
an adjusting setscrew is provided where Y passes through 
the bracket R, so that the arm may be set up or down as 
required. 

In Figs. 3 and 4 is shown the actual application of 
these swage holders to an axle-forging job, the one to 
the left being used for the larger diameter on the ends of 
the axle, followed by the right-hand swage for the smaller 
inside diameter. In connection with these swages there 
are several points of interest that have facilitated oper- 
ation on heavy forging work. One of these is the rough 
guides that are bolted to the spring arm of the lower half. 
Though loose-fitting, these are yet sufficient to guide the 
upper half and hold it correctly in line over the lower. 

A second point in the swage construction is the placing 
of a coil spring between the arms, directly back of the 
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This increases the power of an ordinary 
spring arm, which otherwise would not have enough 
strength to raise the upper half of a heavy die with this 
This spring also acts for a very quick 
opening, permitting the turning of the forging before the 
next stroke of the hammer. 
spring in this manner, swages are made with simply a 
hinged joint at the outer end of the arm. 


swage halves. 


length of arm. 
Occasionally, by employing a 


This is shown 








HOLDERS IN USE 


in the construction of the left-hand swage, the lower 
arm in this case being prolonged about 2 ft. in order to 
gain additional leverage for lifting and swinging a heavy 
die. 


% 
—a_s : : 
A Chain-Drive Oiler 

Silent-chain drives, if not properly handled, are a con- 

tinual nuisance. One of the greatest abuses of a chain 

drive is in the oiling. I have seen heavy tar-oil used as 

a lubricant, and in a short time it gummed up so badly 

and dirt was so impregnated in the chain that its pliability 

was gone, Wear was excessive and breaks became frequent. 

The various manufacturers recommend a special oil, or 

at least an oil of special qualities. The chains should be 
4 ¢--3" Nipple 


---Reducer 


























AUTOMATIC CONSTANT OILER 


cleaned with gasoline at least once a month, so as to clear 
gritty matter and sticky oil from the links. A chain with 
proper care should last for years. The automatic constant 
oiler shown in the sketch was designed by W. J. Wilkey, 
superintendent of the Nevada Packard Mines Co., and has 
proved a great success, as the chains are constantly and 
evenly lubricated. It is made entirely of pipe fittings.— 
Arthur C. Daman, in Engineering and Mining Journal. 
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Economy in Hacksaw Blades 


By FRANK 





SYNOPSIS—The power hacksaw is now so ex- 
tensively used and so necessary in machine-shop 
practice that its economical « peration is of great 
importance. The selection of hacksaw blades has 
heretofore been considered of little moment, but 
with their 
price of tool steel the subject is beginning to re- 
ceive the consideration it merits. 


more extensive use and the increased 





The modern hacksawing machine is larger, more pow- 
erful and faster than its predecessors and consequently 
demonstrates more forcibly any difference in the rela- 
tive quality of the blades. For these reasons the selec- 
tion of blades has become as important as similar deter- 
minations for other cutting tools. 

The conditions that demand better machines and blades 
require that tests be conducted more carefully and sys- 
tematically than in the past. In days gone by it was 
considered that nothing more was required in a_hack- 
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FEED PRESSURE ON RATE OF 


CUTTING 


FIG. 1. EFFECT OF 


saw test than to determine which blade would cut off 
the greatest number of pieces, no consideration being 
given to many elements that have a direct, and in many 
cases a decisive, bearing upon the results of the test. The 
selection of a hacksaw blade for any particular job will 
depend upon the material to be cut, the conditions un- 
der which it to used, etc. For example, a saw 
that is best for cutting bar steel is not suitable for cut- 
ting thin tubing; neither will the same saw satis- 
factory for both hard and soft material. 

Blades differ as to thickness, pitch, manner of set- 
ting, manner of forming teeth, etc., all of which influ- 


he 


is 


be 


ence the performance of the saws. 

Blades for a heavy machine running at a high speed 
with coarse feed must necessarily be heavier than those 
for a machine doing lighter work at a slower speed. How- 
ever, the metal cut is sometimes so valuable as to be a 
determining factor in blade thickness. 


E 


MERRIAM 


The tooth pitch is determined by the material to be 
cut and the cutting conditions. A pitch sufficiently coarse 
to allow suitable chip room and free cutting of soft 
steel will, if used for tubing, lock on the walls and not 


cut at all; while in the case of soft material the pitch 
must be finer than for ordinary steel, in order to pre- 
vent taking too heavy a cut for the machine. In the 


case of hard material little chip room is required, and 
a finer pitch distributes the wear among a greater num- 
her of teeth, thus giving better results. 

The extent and manner of setting the teeth also have 
an important effect upon cutting. Probably the most 
common style of that in which the teeth 
set alternately to each side of the blade, thus making 


are 


“ > . 
set Is 


the kerf slightly wider than the blade thickness and 
preventing binding and heating. Some makers set the 


teeth alternately, others set one tooth to the left and the 
next to the right, while the third is not set at all. It is 
apparent that most of these styles of setting throw up 
the corners of the teeth. Wear takes place first on the 
corners, which, being small, dull rapidly, causing the 
rate of cutting to decrease quickly. The style of set 
with every third tooth straight should be an improve- 
ment, since the unset teeth present a comparatively wide 
cutting edge, which in combination with the set teeth 
gives a comparatively wide cutting face. 

There is a third method in which the teeth are so set 
that the whole width of the tooth edge cuts. This dis- 
tributes the wear more uniformly and should show a 
better average performance. 

The essential features of a hacksaw blade as indicated 
must receive consideration in order to determine the rela- 
tive qualities of the saws. In addition the type and 
- 


Ww W 
Y 
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. 2. HACKSAW MACHINE 


kind of machine used must also receive consideration, 
since the machine must provide suitable cutting con- 
ditions for the blade and develop its full capacity. 
The cutting speed is dependent upon hardness of ma- 
terial, kind of material, character of machine, kind of 
blade used, ete. If a saw must handle a variety of ma- 
terials, one should select the most economical speed, con- 


sidering the variety and the relative frequency with which 


each is cut. 
The most important factor in determining the speed 
is the kind of material, since hard material cannot be 
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cut at as high a speed as soft; and the nature of the 
material, aside from the hardness, will cause great differ- 
ences, such as are found for example between Monel 
metal and steel. 

The condition of the machine is next in importance. 
For high speeds the slides of the saw frames should be so 
designed as to prevent their working loose, and the ap- 
tension must also be proof 
These 


paratus for saw 


against loosening when the machine is running. 


securing 


These 
other 


two items are prolific causes of saw breakage. 
matters suitable attention in the case of 
metal-cutting machines, but not often in the case of 


receive 


hacksaw machinery. 

The use of a cutting solution of soluble oil, or cutting 
compound, and water is usually desirable because it cools 
the blades and thus makes it possible for them to run 
at a higher speed. 

The feed is ordinarily given little attention, though 
it is of great importance. The proper feed in any 
particular case is dependent largely upon the nature of 
the material to be cut, yet most operators entirely neglect 
to give this fact attention whatever and leave the 
feed weights where they find them. That this is wrong 
is shown by Fig. 1, which indicates the effect of the feed- 
ing pressure upon the rate of cutting soft steel, and 
by the posi- 


any 


shows that it is determined very largely 
tion of the weights and that they must be properly lo- 
cated if the best results are to be secured. 

The curves are not uniform, but this is undoubtedly 
owing to variations in the quality of the saws, the ma- 
terial cut, and probably extent in the 
The variations in the average curve would have 


to some obser- 


vations. 
heen minimized by a greater number of tests, but the 
writer did not have the opportunity to continue the 
work and these data are presented as they were found 
because they represent the general effect of the feeding 
pressure upon the rate of cutting. 


DIFFICULTIES IN TESTING 


The ordinary method of testing is not satisfactory, 
since it does not take into account the feeding pressure, 
which must be uniform in order to make the tests com- 
parable. ‘The feeding pressure, depending as it does 
upon the construction of the saw, calls for a much more 
complete knowledge of than was formerly 
considered necessary. Furthermore, there has always been 
the difficulty of knowing when to stop a test and telling 
when the blades are equally dulled, which of course made 
impossible any accurate determination of relative per- 
This is a most important consideration when 


conditions 


formance. 
making an economical selection of blades. 

From this it is apparent that a relative test demands 
that the usual variations receive proper consideration and 
be controlled in such a way as to make the results com- 
parable. As already indicated, it is necessary to classify 
the blades as to thickness, pitch and manner of set, 
and such classification shows considerable differences. 
This having been done, the relative values of the blades 
can readily be determined. The speed of the saws be- 
ing the same, the regulation, or adjustment, is a matter 
of varying the pressure or feed; and in order to secure 
this condition it is first necessary to adopt a standard 
pressure, which can best be specified in pounds per inch 
of tooth width, thus caring for the variation in tooth 
width and pitch. Twenty to thirty pounds has been 
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found to be productive of the best results, since it does 
not overload the saws and is still sufficient to produce 
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quick test results. 

The feed pressure is the force necessary to produce 
a moment equal and opposite to the combined moment 
of the adjustable weights and the saw frame. This force 
has a moment arm equal to the distance between the 
center of the bar being cut and the point of frame sus- 
pension, and for good test conditions should be at least 
50 to 60 Ib. A standard feed pressure per inch of tooth 
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FIG. 3. TEST OF BLADES WITH EQUAL PRESSURES ON 


MONEL METAL 
width should be adopted and, as already mentioned, 20 
to 30 lb. will produce good results. From this unit pres- 
sure the total pressure on the saw can be worked out and 
the location of the adjustable weight determined from the 
equation of equilibrium of the forces in question. The 
following formulas give the location of the adjustable 
weight: 

(Tx K)—(W xX R) 

f= 


uw 


(1) 


T=SxXpxtxil (2) 
where 
Distance center of gravity of adjustable weight 


P = 
from point of frame suspension ; 

R = Distance center of gravity of saw frame to point 
of suspension ; 

w = Weight of adjustable weight ; 

W = Weight of saw frame, etc. ; 

T = Total pressure on saw; 

K = Distance center of bar cut to point of frame 
suspension ; 

S = Standard pressure per inch of tooth width ; 

p> Pitch of saw: 

t = Thickness of blade; 


1 = Length of saw cut = diameter of bar cut 
To illustrate, assume conditions as following: 


r = To be determined; K = 18 in.; 

R = 20 in.; S = 30 |b.; 

w = 15 Ib.; p= 12; 

W = 30 lb.: ¢t = 0.048 in.; 
T = To be calculated; /= 3 in. 


T = 51.8 lb. from (2) 
r = 22 in. from (1) 

In Fig. 2 is shown a hacksaw machine that illus- 
trates the approximate lines of action of the forces men- 
tioned above. 

The figures given for feeding pressure on saws are, 
of course, general, and to secure the best results tests 
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should be made not only of the different blades but, 
after the most desirable has been selected, the most effi- 
cient feed should be determined for the different mate- 
rials on which it will be used. Obviously, it is not prac- 
tical to carry such testing to the extent of determining 
the best feed for materials that are cut only occasion- 
ally and in small quantities. The minimum quantity 
of any material to be cut that will justify making a 
test must, of course, be determined in each case as it 
arises, 

A case directly in point is Monel metal. This is an 
extremely difficult material to cut, and saws do not be- 
have in anything like the same manner that they do 
when cutting steel. On steel, as shown by the tests, the 
blades gradually become dull and increase the cutting 
time with each succeeding cut; but when cutting Monel 
metal they dull very quickly, and after losing the keen 


edge characteristic of new saws, almost entirely cease 
work. That this is due to the characteristics of the metal 


is certain, because saws that will no longer cut Monel 
metal will still do excellent A test on 
Monel metal is shown in Fig. 3. 

The results of a test made according to the methods 
outlined are shown in Fig. 4+. In this test new blades 
were cutting steel 3 in. in diameter with a uniform feed 
inch of tooth width. The style of set was 


work on steel. 


pressure per 
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TEST OF BLADES WITH EQUAL PRESSURES 
ON STEEL 


FIG. 4 


in each case, hence the cutting conditions were 
similar. The uniformity of the curves is not so great 
as could be desired, but this is undoubtedly owing to 
iadividual variations in the quality of the blades, ex- 
perimental errors and similar causes, and would have 


the same 


heen less apparent had it been possible to average a 
greater number of tests. In the case of saw No. 2 it 
will be observed that the times for the third and fourth 
cuts are the same, which is obviously incorrect, since a 
biade dulls each time it is used, and consequently the 
cutting time will increase for each succeeding cut. Such 
discrepancies would have been eliminated had a greater 
number of tests been made and averaged, but those repre- 
sented by Fig. 4 are sufficient to demonstrate the su- 
periority of the test methods advocated herein. 

To go into greater detail regarding this testing it 
should first be observed that all the saws had equal op- 
portunity to cut, since the unit feeding pressure was 
always the same and the extent of dulling the same in 
each case, the latter being controlled by allowing a cer- 
tain percentage of time increase per cut over the time 
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required for the first cut. The value of this method of 
determining when the saws are equally dull is very great 
and will be particularly apparent to anyone who has un- 
dertaken tests of cutting tools. 

The comparison of hacksaw blades as to relative econo- 
m\ should be as to capacity, or number of pieces cut 
off in the allowed time, rate or speed at which the pieces 
are cut off, and costs. 
is, ultimate cost—is the most 
more than the 
A blade may be 
expensive per gross, but the most economical when over- 


that 
determine, 


The item of cost 
difficult to 
matter of blade cost 


because there is 


to be considered. 


head, labor and other similar charges are given proper 
other may be much 
more desirable to use on account of the saving in labor 


consideration. In words, a blade 
and overhead, or because a higher rate of cutting is more 
desirable than the the slower saw. In 
short there other characteristics that 
more importance than the saving on the cutting opera- 


cost saved by 


may be are of 
tion itself. 

In making the following comparisons it should be re- 
membered that the data included are presented as illus- 
trating the method herein advocated and not as cover- 
ing a particular case, although the results given are of 
actual tests. 

Tabulating the data we have the comparisons: 


Sa Produ tior 
No. | cut off 3} pieces in allowed time 
No. 2 cut off 4 pieces in allowed time 
No. 2 cut off 23 per cent. more than No. 1 


Rate of Cutling 
1 averaged for the test 10 min. per piece 
No. 2 averaged for the test 8.60 min. per piece 
2 averaged 14 per cent. less time per cut than No. 1 
Blade Cost 
No. | cost $0.0625 each 
No. 2 cost $0.0875 each 


No. 2 cost 40 per cent. more per blade 


No. 2 is manifestly a bet- 
determine really the rela- 
take a 


Considered simply as saws, 
ter tool No. 1; but to 
tive service we will 
500 pieces are to be cut and let them be similar to those 
cut in the tests. Let the 
be 10c. per hour and the labor charge for attendance 8c. 


than 


value in factory case where 


machine cost to 


us consider 


per hour, one man handling several machines. 


rABLE I COST OF CUTTING 500 PIECES WITH SAWS 1 AND 2 
Saw No ! 2 
rime required, hours 83 00 72.00 
Number of saws required 154. 00 125.00 
Total saw cost $9 62 $10 94 
Labor cost 6 64 5 76 
Overhead expense 8 30 7 20 

Total expense or cost $24 56 $23.90 
Cost per piece , 049 048 


No. 2 will do the work for 2.7 per cent. less cost 


No. 1, 


as actual cost 


Saw 
than saw under test conditions. 

As far little 
choice between the saws in question; but the time element 
rather than the cost will probably be the determining 
factor in most cases. In the illustration used there will 
be a saving of a day, roughly speaking, by using No. 2, 


is concerned, there is but 


which will permit a much more rapid filling of orders, 
of great importance when much work is to be done. In 
addition it is also likely to effect a considerable saving 
where the pieces are to be used. 
While the economy of saw No. 2 
be borne in mind that its 
tain favorable and proper conditions that might not ob- 
tain in actual practice. For example, in a shop where no 
particular attention is paid to the location of the feed 


is obvious, it should 


record was made under cer- 
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weights, or perhaps no weight is used at all, the whole 
relation between the saws, as outlined above, is likely to 
the cost relation be just the reverse or 
even much difference than it should. 
Plainly, the conclusion is that the comparison is not likely 


he upset and 


show a greater 
much value unless the sawing operation is 
standardized in the manner main- 
tained. Thus a test of this kind, to determine the rela- 
tive value of saw blades, will also point out the way to 


to be of 


proper and then so 


more efficient saw operation, making the gain twofold. 
\s an example of this, take the tests on Monel metal. 
Here the tests show that the unit feeding pressure should 
not be so great as in the case of steel and that a saw 
should be cut the 
still good for cutting ordinary materials after they are 


used for one only, while blades are 


useless on Monel metal;.and they should be reserved and 
used in that This is using the blades in the most 
economical fashion and to the best advantage. The tests 
on steel show the advantage of a uniform unit feeding 
besides pointing out the 


way. 


pressure and what it should be, 
machine 
different 


instructions to hacksaw oper- 


desirability of 


ators, indicating proper weight positions for 


diameters and materials that are to be cut. 


CHARACTERISTICS OF HLACKSAW MACHINES 


The tests also indicate certain desirable and undesir- 
able characteristics in hacksaw machines, as has already 
been pointed out, and these are found to be identical 
with the characteristics found most desirable in all metal- 
working machinery—namely, rigidity and durability. If 
an examination of. the ordinary hacksaw machine is made, 
keeping these two points in mind, it will be found that 
often the slides of the narrow and do 
not have any convenient and durable method of main- 


The device for maintaining saw ten- 


saw frame are 
taining alignment. 
sion often is weak and cannot be locked to prevent loos- 
ening while the saw is in operation. These two features 
are important because unless the machine is well de- 
signed saw breakage will be excessive. The device for 
relief on the return stroke is also important and must be 
positive if the saws are to give maximum service. 

To repeat, testing hacksaw blades is desirable and pro- 
ductive of economy because it makes possible the selec- 
tion of the most economical saw and the most efficient 
method of operation. ‘The method of testing is of the 
greatest importance because the various makes of saws are 
so differently constructed that unless each receives proper 
consideration a true comparison cannot be made. The 
manner of testing outlined in this article is recommended 
because it gives suitable attention to these features and 
clearly points out their relative value. 
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An Improved Air Blast for 
Hardening Tools 
By J. V. Arruur 


Have you walked by the tool dresser’s fire, day after 
day, and heard the roar of the blast of compressed air 
escaping where it is used for chilling the cutting edges 
of the lathe and planer tools? And have you wondered 
whether anything could help relieve this tax on an al- 


ready overloaded compressed-air plant? The tool dresser 


will tell you that he needs lots of air, because that being 
used is too hot for good hardening. 


Incidentally he will 
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probably complain that the air carries so much moisture 
that the water is causing the steel of the tools to check, 
and out will come a display of several tools that were 
“perfectly good” before they were put before the air 
blast. 

Those were a few of the conditions that the air install- 
ation, shown in the accompanying figure, was designed 
to meet. In this particular case the air blast was located 
immediately above the steam-heating coils, so there was 
a probability that the temperature of the surrounding 
air was relatively very much higher than that of the 
rest of the room. The nozzle was at that time arranged 
to blow into the open end of a piece of 3-in. pipe about 








BLAST 


ARRANGEMENT OF THE AIR 
12 in. long, the air coming out of the other end upon 
the tools in a diffused condition, so that it would cover 
a larger portion of the work placed before it. At the 
same time the air blowing into the open end of that pipe 
created a suction that carried a large volume of the 
outside air through the pipe with it, so that really the 
volume of air delivered for cooling the tools was greatly 
increased. 

To overcome the difficulties due to the hot inside air, 
an elbow was placed on the 3-in. pipe with an extension 
through the outside wall to draw in cool air. Then using 
a side-outlet elbow, the air nozzle was drawn to a point 
and extended in about 2 in. This arrangement formed 
an injector, which delivered several times the amount of 
air to the tools that the system would otherwise have 
permitted. 

The problem of the disposal of the excess moisture 
in the air was met by the installation of the small 
tank in the pipe line close to the air-blast connections. 
This tank, about 10 in. in diameter by 20 in. long, was 
made of galvanized sheet steel with welded seams and was 
fitted with a small drain cock at the bottom. The drain 
cock was for the purpose of drawing off any water that 
might condense in the tank. 

Since this installation was made, the shop has been 
very successful with the tools that have been redressed. 
Perhaps this has been due in part to the greater interest 
taken in seeing that the work should come as near right 
as possible, but it also seems probable that the elimination 
of a large part of the trouble caused by the ‘old air 
blast has had considerable to do with the better results 
that have been obtained since the installation of the new 
system. 
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Electric Arc Welding 


By 





> — 
ROBERT 





SY NOPSIS—Electric arc welding on the steering 
column and top supports. The making of an axle 
housing so that the joint is oil-tight is interesting. 
Examples of building up difficult forgings from 
simple parts by means of the arc welder are also 


shown. 





The Reo Motor Car Co., Lansing, Mich., is using the 
electric arc welding method for manufacturing parts for 
automobiles and also on many repair jobs. On manu- 
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on Automobile Parts 


MAWSON 


factory a C, & C. generator is used to provide the electric 

ity, which passes through panels made by the General 
Electric Co. The current used 1s between 200 and 450 
amp. at 70 volts. 

In Fig. 1 
assembled ready 
the coupling, which has had 
drilled it. Metal 
holes onto the 
together, the 
filling rod, which is melted by the electric are. 


is shown a steering column and coupling 


for welding. The column is slid into 


holes A previously 
to 


holding 


four 
into these 
the 
. . 
from the 
One ol 


in is then allowed flow 


and columns, thus parts 


securely metal being supplied 


























FIG. 1. STEERING COLUMN BEFORE WELDING 


FIG. 2. STEERING COLUMN AFTER WELDING 
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FIG. 3. HOUSING READY FOR WELDING 


FIG. 4. FIRST WELDING OPERATION 


























FIG. 5. THE WELDING FIXTURE FIG. 6 


facturing work it is possible to unite pieces which for 
On repair 
At 


production reasons have been made separate. 


jobs, the operation is quick and convenient. this 








FINAL WELDING OPERATION ON AXLE HOUSING 


the steering columns after the welding operation is shown 
The average time to weld one of these parts 
min. 


in Fig. 2. 
four spots—is 5 
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When manufacturing the rear axle housing the two 
parts are first fastened together with rivets, as shown 
The problem is then to make the joint between 
The first welding operation 
Is performed with a carbon are. The joints between the 
B on the housing, Fig. 4, 
The purpose of this operation is to melt 


in Fig. 3. 
the two sections oil-tight. 
points A and are welded in 
this manner, 
dlown the edges and allow it to flow together to make a 
tight joint, no filling rod being necessary. The average 
time required to weld a housing to the condition shown in 





16, No. 14 
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2 per cent. The J. Pierpont Morgan house in Prince’s 
Gate is used as a maternity hospital, and approximately 
300 cases were cared for last year. This is only one of 
the methods of relieving families of engineers and other 
professional men, those who are unable to earn even a 
fair living owing to the unusual conditions imposed by 
the war; there are also other and equally efficient ac- 
tivities. 

After a careful investigation a committee of well-known 
engineers has been formed in this country to assist in this 


ey 
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FIG. 7. A TOP SUPPORT FIG. 8. NUMBER OF WELDED TOP SUPPORTS 
Fig. 4 is 8 min. The carbon are is then removed and a work. and contributions are being forwarded to Lewis B. 


metallic one substituted in the welding machine. 
The joints A in Fig. 6, are then welded, the 
heing supplied by the filling rod. This is of necessity a 
slower operation than the carbon are, the filling material 
naving to be fed in by the operator ; time required, 16 


metal 


min. per housing. 


In Fig. 5 is shown the fixture used to hold the housing 
during the welding operations. The housing fits over 
the semicircular part A and pushes back against the 


flange B. It will be observed that this part of the fixture 
can be swung around on the shaft ( so that the housing 
mav be placed ina position convenient for welding. 


Top 
In Fig. 7 is shown an automobile top support which 
was repaired with the are welder. The weld may 


the metallic are being used for the opera- 
Fig. 8 are shown five 


WELDING SUPPORTS 


be 


observed at A, 
tion: time required, 4 min. In 
different top supports that have been manufactured with 
the aid of the are welder. 

The part | flat 
after the various holes had been machined. At B is shown 
how a difficult part built The head of this 
support was made separate and then welded on the flat 
section. A flat bar was welded at an angle to the circular 
bar of C and two flat bars were welded at angles on the 
forging D. 
is approximately) LS 


has had two sections welded onto it 


was up. 


The time required to weld these five parts 
minh. 
x 


Professional-Classes War Relief Council 


The professional man in England is having a difficult 
time now that all his usual avenues of oceupation are 
closed by the war. There is no work for architects and 
similar engineers except on Government work, and this, 
is not plentiful. Those who cannot find employment in 
munition and similar lines are largely without income, 
and this condition bears hard on the family. The Pro- 
fessional-Classes War Relief Council has been carrying 
on a systematic relief in several ways, disbursing about 
$5000 a week with an administration expense of less than 


Stillwell, treasurer, care of Farmers Loan and Trust Co.. 
‘75 Fifth Ave., New York City, to carry on the good 
work from this side of the water. 


Cooling the Quenching Oil in 
Hardening Tanks 


The illustration shows an interesting and economical 
method of cooling oil in the quenching tanks employed 
by Wheelock, Lovejoy & Co., Cambridge, Mass. Three 
sections of cast-iron steam-heating radiators were piped 
up in the center of a long tank, and cold water was 








USING CAST-IRON RADIATORS TO COOL OIL 
foreed through them in the usual manner. This made 
it possible to equip the tank much more quickly and at 
lower cost than if pipes and pipe fittings had been used. 

In this particular case there was no objection to a 
portion of the space being occupied by the radiator; 
but in cases where this might be an objection, the flat 
or wall cast-iron radiators could be readily used either 
in the bottom or around the sides of the tank. With 
the radiators in the center, a large tray or catching basket 
is placed at each end of the tank, as shown. 
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The Design of Cut-Steel Bushed Roller- 
~ Chain Drives 


By H. 





SY NOPSIS—Of late, there seems to be a more 
marked tendency toward the use of automobile 
roller-chain drives for power-transmission purposes, 
and since there appears to be quite a dearth of 
usable data on this subject, this article ts there- 
fore undertaken. There are computations and 
assumptions that must be made in order to proper- 
ly proportion and select the various elements of 
a roller-chain drive, and it is desirable that some 
easy and accurate means be found to make these 
determinations quickly. This article furnishes 
those means. 





Almost every means for the mechanical transmission 
of power in common use today has a certain definite 
application and range of possibilities. The cut roller 
chain bridges the gap between the so-called malleable 
class of cast, or pintle, chains and the high-speed silent 
chains. We all know the most common use of roller 
chains is in connection with automobile trucks, but here 
we will treat of them for power-transmission purposes 
only. 

There are two types of roller chains on the market, the 
main difference being one of mechanical construction. 
One type has its side bars punched to size and has split 
bushings which are not carefully machined, being merely 
slipped into the side bars. This type is to be avoided 
as it stretches easily, thus causing meshing chain action. 
The type of chain for which the accompanying tables 
were designed has side bars which are punched small 
and then reamed to size, the bushings being machined 
from the solid and shouldered at the ends, the pins being 
made to suit the bushings. 
the fact that one of the first requirements for the suc- 
cessful operation of one of these cut roller chains is the 
selection of the best grade of chain obtainable. 


Few people seem to recognize 


LIMITING FEATURES OF CHAIN Drives 


In the primary consideration of the problem of roller 
chain driving, there are a few limiting features that 
should be considered. The small driving sprocket should 
have as many teeth as possible and, under no considera- 


When the small sprocket is the 


> 


tion, less than 13. 
driven wheel, it should have not less than 15 teeth. The 
exact reason for the larger number of teeth in a driven 
than in a driving wheel seems to be somewhat in doubt, 


but all apparently agree that there appears to be better 


chain action. For speeds exceeding 700 ft. per min., it 
is good practice to case-harden the steel wheels, wheels 
below 25 teeth being made of steel. The principal diffi- 
culty with the small wheels is that they have a tendency 
to become worn at the pitch line, and with a small num- 
ber of teeth, say 11 and under, the teeth become decidedly 
hook-shaped, which soon wrecks the chain. It might be 
added that 8- and 9-tooth sprockets are absolute chain 
wreckers, 10- and 11-tooth sprockets being but little 
better. A 13-tooth sprocket is fair for moderate speeds— 
for example, not over 800 ft. per min.—and for speeds 


R. 


CONNOR 


from 800 to 900 ft. per min. a 15-tooth sprocket should 
be used, ete. It should always be remembered that the 
successful chain drive depends more upon the number of 
teeth in the small wheel than the chain speed. In other 
words, chain speed is secondary to sprocket size, and the 
number of teeth should always be made as large as 
possible. Too much cannot be said in regard to the 
number of teeth in sprockets. It is also better to make 
an uneven number of teeth in the small wheel, say 15, 
17, 19, ete., 
The reason for this is obvious, as there is usually an 


and if possible avoid the even numbers. 


even umber of links in the chain, a roller link and a 
side-bar link being known as two links, every link in the 
chain in a given time coming in contact with every 
tooth in the small wheel. Offset couplers should be 
avoided, as they tend to elongate more rapidly than the 


rest of the chain. 
SUCCESSFUL CHAIN Drives 


Successful chain drives are not those of high reduction, 
the maximum being about 3 to 1. For this, there are 
two reasons, the first being that manufacturers with one 
cutter cannot cut accurately sprockets having much over 
75 teeth. 
equipped, better work than the average can be done and 


In some factories where they are especially 


a large number of teeth can be cut successfully. Secondly, 
if the chain is traveling at high speed there is con- 
siderable wear, and on a large sprocket this accumulates, 
and it is only at the points where the chain starts and 
leaves the large sprocket that proper contact is made. 
If, as has been suggested by the Link-Belt Co., these 
sprockets were cut with « different form of tooth similar 
to a 60-deg. silent-chain sprocket, with a rounded bottom 
the size of the chain roller, as the chain wore and the 
pitch became longer the chain could ride out farther on 
the teeth and have good chain action. This is the reason 
that silent-chain drives can operate successfully over a 
much greater number of teeth than roller-chain drives. 

The tensile strength enters into the design of a chain 
The limitations 


are those only for wear, and the factors are so chosen 


drive only as a secondary consideration. 


that there is a large factor of safety based on the tensile 
strength. 


of pull allowable per square inch of projected area Oj 


The working load is determined by the amount 


pin found for various speeds (by referring to Table 9) 
multiplied by the projected pin area of the chain (that 
bushing length). (See Table 8.) 
ft. per min. 33,000. 

For good running conditions the centers should be 


is, rivet diameter > 
Hp.-working load > 


made 114 times the diameter of the large wheel, although 
in cases of necessity, as for small centers, the diameter 
of the large wheel plus half the diameter of the small 
Ss permissible. The correct center distance also 
If the load is 
impulsive, longer centers are required than if there is a 
more even turning moment. When designing the drive 
it is better to reverse belt practice and select the direction 
of rotation so that the tight side is on top. If possible 
the drive should be kept horizontal, or nearly so, and 


wheel 
depends upon the nature of the load. 
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in a vertical plane. The maximum centers are about 
12 ft. If the chain has a tendency to wabble, chain idlers 
may be all cases they should be sprocket 
idlers and not rollers. Besides the single chains so com- 


manufacturers are developing the multiple 


used, but in 


monly used, 


KEY TO FIGS. 1 AND 2 
Drives 
Condition D 


TABLE 1. 
Conditions of Chain 

The Chart Is Laid Out for 
Condition A 

teeth in driver, 17 or 

from dirt, incased and 


Chain must be 
lubricated 


over 


Number of 
regularly 


absolutely free 
No shock 
Condition B 
driver, 17. Chain 
No shock. 
Condition C 
Chain run 


teeth in must be kept clean 


lubricated. 


Number of 
and regularly 


amount of 
and lubri- 


Number of teeth, 15. with slight 
cleaned 


dust present Chain taken off regularly, 
cated 
Condition D (Millwork) 
This condition is that for which the chart is designed. 


Slight amount of dust present. Slight 


Number of teeth, 13. 
cleaned and lubricated 


shock. Chain must be regularly 

Condition E (Pumpwork) 

Number of teeth in driver, 17 or over. 

dirt and grit present. Run exposed. Not 
Moderate shock. 


amount of 
lubricated. 


Slight 
often 


Condition F 
of teeth in driver, 


(Pumpwork) 


Number 15 to 17. Run in dirty location, 


such as rock plants. Little attention to lubrication. Moderate 
shock 
Condition G 

Number of teeth in driver, 13 to 15. Run in very dirty 
condition in presence of water, dirt and grit, such as automo- 
mobile use Worst condition. Noticeable shock. 

The above conditions are only suggestive for general 
guidance, as the final choice must be determined by best 
judging the conditions at hand 
strands, two strands in one being quite common, and 
even three and four. This latter type of three and four 


strands in one was developed by the Link-Belt Co. The 





chief reason for the multistrand chain is to obtain a 
TABLE 2. PRINCIPAL DIMENSIONS AND COMPARATIVE CHAIN 
DESIGNATING NUMBERS 

a=s ,& 
—Chain Number— —Principal Chain Dimensions— OY 5 = 
. &o -¢@ 
: a b= @ =] - se 
z eb P A.» © &§8 3. =e So 
$ = 3 - Ss g 8 BS &y2 Sz 
5 = 3 $ a2 af 4, = HRS 38. 
s = - + ° ofa) S Ene © & 
a = rn 2 oF a qe 3e- 5S 
149 ' 8 0.4 0.822 0.551 " 
153 101 74075 ; §, eH 0.870 0.612 1,400 ; 
153 202 85130r8 i } i 460.933. «(0.612 «21500)—C ij 
155 105 il 1 i % 1.101 0.734 1200 W 
155 106 46 or 60 1 i % 1.226 0.734 1320 1 
155 37 or 3751 } *% 1.351 0.734 2410 1} 
156 206 14 1 \ i 1 226 1,320 1} 
156 207 15 1 ; } 1.351 1410 1} 
154 1 : ; 1.632 0.820 1650 2 
151 1} } ; 1.382 0.900 1,050 14 
151 471 36 1} s ; 1.507 0.900 1, 140 1} 
151 35 1} } ; 1.632 0.900 1,22 2 
152 ib of } 1.507 1402 
152 i : +. 632 1225 24 
157 i} { 1.614 1.097 1,000 2 
157 76 62 1} } } 1.739 1.007 LK 24 
157 1} l ; 1.904 1.007 1, 180 215 
158 1} } i 1.739 1,050 24 
158 1 j 1.904 1150 3 
159 lj 1 1 2.249 915 ih 
167 2 1} 1} 2.651 900 — 6} 
medium for power transmission capable of heavy pull, 


as to have the requisite number 
pitch 


and of short pitch so 
of teeth to satisfy the conditions and retain a small 
diameter. 
With the 
description of 


explanation we will 
These charts 


FOR STEEL 


foregoing 
the charts. 


pass to a 


have been 


TABLE 3. MAXIMUM BORE SPROCKETS 


No. cf — 5 h “ Chain, Inches — No. of — Pitch of Chain, Inches 
Teeth } a a6 S Teeth | j 1 1} _ a 
- 7 M 1} 1} 23 25 17 16 2 3 33 4) 5) 6 
11 f } uo 2 2 3 IS 1) 23 33 4) 4) Si 6} 
12 § 1 1f 2 2h 3 3} 19 2 2) 3h 4) St 6b 7 
13 1 1; 2 23 3 33 C4} 20 2; 2) 32 42 St 6§ 73 
14 1p 1h 23 2) 39 4) 43 21 2) 23 4 5 6 7% & 
15 1 i 2} 3| 3} 45 5h 22 2) 3 43 5t 6) 74 8} 
166 15 1 2) 38 44 5 OSE 23 2) 3) 44 5S 6) 8 9} 
purposely plotted on logarithmic grids, which for size 
and clarity occupy the least space. The charts have 
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been made up for desk use and so are combined on 
one sheet and made compact. The diagram, Fig. 1, 
relating to the determination of the pitch-line speed, is 
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FIGS. 1 AND 2. CURVES FOR CHAIN SPEED 
-Determination of pitch-line speed. Fig. 2—Chain 
speed in feet per minute and horsepower 


Fig. 1 


one having for abscissas speeds in feet per minute for 
the smallest wheel allowable, and for ordinates the various 
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values of pitch diameter. The inclined lines are selected 
to give revolutions per minute and the pitch of the 
chain. After a little experience, given the amount of 
horsepower to transmit and the revolutions per minute 
you can select a pitch to start with for trial, finding 
this given on the inclined lines. Select the number of 


TABLE 4. LEAST PITCH DIAMETER FOR ANY PITCH OF CHAIN* 
Pitch, In. Quantity, In. Pitch, In. Quantity, In 
; 0.710 1} 1.690 
3 0.850 1} 1 960 
1 1.125 2 2.250 
1} 1.410 
*Subtract tabular quantity from pitch diameter to find maximum hub 


diameter. 


teeth required for trial, and then locate the intersection 


of the pitch line and the horizontal line giving the 
number of teeth selected. This determines as near as 


required the pitch diameter of the wheel. Then follow 
parallel to the nearest line until this line intersects with 
the inclined line, giving the number of revolutions per 
minute for the driving wheel and, at this point, read 
horizontally the speed in feet per minute. In Fig. 2 
we have the remainder of the chart in which the abscissas 
are values of chain speed in feet per minute and the 
ordinates values of horsepower and correction factors. 
The longer inclined curves give the number of the chain 
and its width. The shorter inclined curves are those 
for correction factors which are to be applied, the key 
to which will be found in Table 1. The number of 
the chains refer to those manufactured by the Diamond 
Chain and Manufacturing Co., of Indianapolis, genera! 
dimensions of which may be found in Tables 2 and 3. 
The horsepower is found by determining the pitch-line 
speed. Locate this quantity on the horizontal line in 
Fig. 2. Locate the vertical line giving the required 
horsepower, then note the intersection of the horizontal 
and the vertical, and trace horizontally to the right until 
vou meet the first long, inclined line. Then for the 


TABLE 5 












Pitch 
Teeth } : l 1} 1} 1! 2 2} 2} 

5 1.063 1.276 1.701 2.126 2.552 2.977 3.402 3.827 4.252 
6 1.250 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000 
7 1.441 1.729 2.305 2.882 3.458 4.034 4.610 5.187 5.764 
s 1.663 1.960 2.613 3.326 3.920 4.573 5.226 5.939 6.652 
9 1.827 2.193 2.924 3.654 4.386 5.117 5.848 6.578 7.308 
10 2.023 2.427 3.236 4.045 4.854 5.663 6.472 7.281 8.090 
11 2.218 2.662 3.549 4.437 5.324 6.212 7.099 7.986 8.874 
12 2.415 2.898 3.864 4.830 5.796 6.762 7.727 8.694 9.660 
13 2.612 3.134 4.179 5.223 6.268 7.313 8.357 9.402 10.446 
14 2.809 3,371 4.494 5.618 6.741 7.864 8.988 10.112 11.236 
15 3.006 3.607 4.810 6.012 7.215 8.417 9.620 10.822 12.024 
16 3.204 3.844 5.126 6.407 7.689 8.970 10.252 11.533 12.814 
17 3.401 4.082 5.442 6.803 8.163 9.524 10.884 12.245 13.606 
18 3.599 4.319 5.759 7.199 8.638 10.078 11.518 12.958 14.398 
19 3.797 4.557 6.076 7.595 9.113 10.632 12.151 13.671 15.190 
20 3.995 4.794 6.393 7.991 9.589 11.187 12.785 14.384 15.982 
21 4.194 5.032 6.710 8.387 10.064 11.742 13.419 15.097 16.774 
22 4.392 5.270 7.027 8.783 10.540 12.297 14.053 15.810 17.566 
23 4.590 5.508 7.344 9.180 11.016 12.852 14.688 16.524 18.360 
24 4.788 5.746 7.661 9.577 11.492 13.407 15.323 1 
25 4.987 5.984 7.979 9.973 11.968 13 1: ; 
26 5.185 6.222 8.296 10.370 12.444 14.5 
27 5.384 6.460 8 614 10.767 12.921 15 
28 5.582 09 «68 1.164 13.397 15 
29 5.781 , 1.561 13.874 16 
30 5.979 1.958 14.350 16 
31 6.178 2.356 14.827 17 
32 6.376 2.753 15.303 17 
33 6.575 3.150 15.780 18 
4 6.774 3.548 16.257 18 
35 6.972 1 3.945 16.734 19 22 .; 
36 7.171 1 4.342 17.211 20 22 .¢ 
37 7.370 1 4.740 17.687 20 23.5 
38 7.569 1 5.137 18.164 21 24 c 
39 7.767 1 5.534 18.641 21.748 24.855 27.962 31.068 
40) 7.966 1: 5.932 19.118 22.305 25.491 28.678 31.864 
4i 8.165 13 6.329 19.595 22.861 26.127 29.393 32.658 
12 8.363 10.036 13: 6.727 20.072 23.418 26.763 30.109 33.454 
43 3.562 10.275 13 7.124 20.549 23 974 27.399 30.824 34.248 
44 8.761 10.513 14 7.522 21.026 24.531 28.035 31.540 35.044 
5 8.960 10.752 14 7.920 21.503 25 O87 28.671 32.256 35.840 
46 9.159 10.990 14 8.317 21.980 25.644 29.307 32.971 36 634 
47 9.357 11.229 14 18.715 22.458 26.201 29.943 33.687 37 430 
48 9.556 11.467 15 19.112 22.935 26 757 30.580 34 402 38 224 
49 9.755 11.706 15 19.510 23.412 27.314 31.216 35.118 39 020 
50 9.954 11.945 15 19.908 23.889 27.871 31.852 35.834 39 816 
51 10.153 12.183 16.% 20.305 24.366 28 427 32 488 36.549 40 610 

12.422 16 24 265 41.406 
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average application (Condition D) see Table 1, you have 


the size of chain required, It is next necessary to check 


back and determine if the number of chain selected 


TABLE 6. WIDTH OF SPROCKET TEETH FOR GIVEN WIDTH OF 
CHAIN 


Teeth Width 
Chain, In 


Teeth Width 
Sprocket, In 


Teeth Width 
Chain, In 


Teeth Width 
Sprocket, In. 


1 1 5 
‘ 33 5 i's 
5 “ ; 43 
ié 37 ‘ 64 
; ii l # 
: 2 
2 ‘ 1} 1} 


corresponds with the pitch assumed at first. For power 
transmission purposes it is better to select, 
high speed is encountered, the short-pitch 
rather than the long-pitch narrow chains. 
at hand calls for a better or 


especially if 
wide chains 
If the case 
than that 
OF SHAFTS 


worse condition 


TABLE 7 FORMULAS FOR’ BENDING AND TORSION 
Horsepower of Shafting for Torsion Only 
Maximum outside fiber stress 10,000 lb. per sq.in 
° d 322 Hp 
R.p.m 
Formula corrected for ordinary bending 
' Hp 

| 4.84) 

7 \ R.p.m 


Length of Chain 


a\2 
= 2n 
> a 


I 2C 
pS z\2 a \2 
L » \ (1. _ -) 8 (=) 
( 
4 
(Cc x P) 12 chain length in feet 


~ 


Center distance in pitches; 

= Sum of number of teeth in both sprockets; 

ma Difference of number of teeth in both sprockets; 

he Chain length in pitches; 

P Pitch in inches 

mentioned for D, it to find the intersection 
of the horsepower vertical with the horizontal at condition 
D, then trace parallel to the short curves up or down, as 
until 


is necessa ry 


the case may be, for a better or worse condition, 






this imaginary curve meets one of the horizontals 
BUSHED ROLLER CHAIN SPROCKETS 
Piteh 
Teeth ; i l iF 1 1; - 2i 2! 
53 10.550 12.660 16.880 21 100 25 320 29 541 33 761 37.980 42 200 
54 10.749 12.899 17.198 21.498 25 798 30 097 34 397 38 646 42 996 
55 10.948 13.137 17.517 21 896 26.275 30.654 35 033 39 413 43 792 
56 11.147 13.376 17.835 22 293 26.752 31.211 35 669 40.128 44 586 
57 11 13.615 53 22.691 27.229 31.768 36 306 40 844 45 382 
5S 11 13.85 23 O89 27 707 32. 324 36.942 41.560 46 178 
59 il 14 23.486 28.184 32.881 37. 528 42 275 46 972 
60 11 14; 23.884 28 660 33.437 38.214 42 991 47.768 
61 12 14.5 24.282 29 126 33.993 38.850 43.707 48 564 
62 12 14 24.678 29 614 34.550 39 486 44 421 49 356 
63 12 15 25.086 30.090 35.106 40.122 45. 147 5O 172 
64 12 15: 25.474 30.570 35.665 40 760 45 854 50 948 
65 12 1: 25.872 31 046 36.221 41.396 46 570 51 744 
66 13 1! 26 270 31 524 36.778 42 O32 47.288 52 540 
67 13 26.666 31.998 37.332 42. 666 47 999 53 332 
68 13 27 066 32.478 37.992 43 306 48.719 54.132 
69 13 27 462 32.956 38.449 43.942 49 433 54 924 
70 13 27 860 33.432 39.005 44.578 50. 149 55 720 
71 14 28 .256 33.908 39.560 45.212 50.862 56 512 
72 14 28 656 34.396 40.118 45. 850 51.581 57 312 
73 14.5 17 29 052 34 S864 16 BR 104 
74 14 17 2 29 450 35.340 1 5R 900 
75 14. 17 2 29 850 35.820 4 59 706 
76 15.124 18.149 24.199 30.248 36.298 4: 7 60 596 
77 15.322 18.386 24.515 30 644 36.772 42 61.288 
78 15.521 18.625 24.834 31.042 37.250 43 76 62 O84 
79 15.719 18.863 25.151 31.438 37.726 44 HOE 62.876 
80 15.919 19.103 25.471 31.838 38.206 44.574 50 942 57.309 63.676 
g1 16.118 19 342 25.789 32.236 38.684 45.131 51 578 58.025 64.472 
g2 16.318 19.582 26.109 32.636 39.164 45 691 52 218 58.745 65 272 
83 16.516 19.820 26. 426 33.032 39.640 46.246 52 852 59 458 66. 064 
84 16.715 20.058 26.745 33.430 40.116 46.803 53.490 60.175 66.860 
85 16.912 20 295 27.060 33.824 40.590 47.355 54 120 60.884 67 (418 
86 17.112 20.535 27.380 34.224 41.170 47.915 54.760 61.604 68 448 
87 17.312 20.715 27.700 34.624 41.550 48 475 55 400 62 324 69 248 
SS 17.509 21.011 28.015 35.018 42 022 49.026 56 030 63 033 70.036 
89 17.709 21.251 28.335 35.418 42.502 49.586 56.670 63.753 70.836 
99 17.911 21.493 28.658 35.822 42.986 50.151 57.316 64.480 71.644 
91 18.106 21.728 28.971 36.212 43.456 50.699 57 942 65 183 72 424 
92 18 307 21.969 29 292 36 614 43.938 51.261 58 584 65.906 73.228 
93 18.504 22.205 29. 607 37.108 44 410 51.812 59.214 66.715 74.216 
04 18.705 22.443 29.925 37.410 44.886 52.368 59 Sh5O0 67.335 74.821 
95 18.903 22.684 30 245 37.806 45.368 52.929 60 490 68.051 75.612 
6 19.103 22.924 30.565 38 206 45.848 53.489 61.130 68.771 76.412 
97 19. 302 23.162 30.883 38 604 46.324 54 045 61.766 69.487 77.208 
Os 19.501 23.401 31.201 39. 002 46.802 54 602 62.402 70.203 78.004 
99 19.700 23.640 31.520 39 400 47.280 55.160 63.040 70.920 78.800 
19 897 23.877 31 836 39 794 47.754 55.713 63.672 71.630 79.588 
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592 
to G, inclusive, 


denoted by one of the letters from A 
gives principal 


as per instructions in Table 1. Table 2 
dimensions of three well-known makes of chains. 

For convenience, the maximum bores for sprockets have 
been provided in Table 3, which gives the largest bore 
TENSILE STRENGTH 


TABLE 8 ULTIMATE 





g re} ~ . 
E @ Fy os oe oc “. 
< 2 = cs t= -F— 
ae zé > £8 33 3 
of #5 i. S £4 @3 £4 as 
oy 0.200 500 0.4 0.08 0.6 l 
% 0.220 »,000 0 0.11 0.5625 l 
1 , 0.281 8 000 0.6250 176 
1 NM 0.281 8.000 0.6250 0.176 
l a 0.312 10,000 0.6875 0.215 
1% % O.312 13,000 
1% ony 0.312 13,000 
1% % 0.375 18,000 
1% % 0.375 18,000 
1% q 0.437 21,000 
1% 1 0.500 24,000 
1% l 0.500 30,000 
4 1% 0.5625 14.000 
2 1% 0.5625 10,000 





Table | 


diameter 


gives the quantity to be added to the 
outside the hub to give the least pitch 
diameter for any piteh of chain. This table is for rough 


We have also 


advisable. 


of 


estimate only, Table 3 being more accurate. 


TABLE 9 ALLOWABLE CHAIN PULI 
Allowable Chain Allowable Chain 
Chain Speed Pull per Sq.In. of Chain Speed Pull per Sq.In. of 
in Ft Projected Area, in Ft Projected Area, 
per Min Average Conditions per Min Average Conditions 
1.500 1.200 800 1.670 
1,400 1,250 TOO 1.700 
1,300 1,300 Hoo 1,900 
1,200 1,380 woo 2.020 
1,100 1,440 Ooo 2.200 
1,000 1.500 10) 2 400 
O00 1.580 


included a table of pitch diameters and have purposely not 
the root and which may be 
adding or subtracting the roller diameter from 
diameter, as found in Table 5. In Table-6 is 
given the width of the sprocket teeth for a given width of 
chain. This is a matter that often left to 
the gear cutter, to the detriment of the chain drive. 
Formulas for bending and torsion of shafts, a formula 
for chain 


included outside diameters, 
found by 
the pit h 


has been 


for combined bending and torsion, a formula 
centers and chain length are given in Table 7. 
gives ultimate strengths of Diamond chains. Table 9 gives 


Table 8 


allowable chain pull. 


> 
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Making Counterbores 


By Leroy M. Currey 

The average small shop will more than likely be found 
to using *olid fillister-head 
rather than those with inserted pilots or removable blades, 
especially in small and medium sizes. As they are re- 
they are found to be most 
first This is 
however, only if a few small but important points are 
A solid counter- 


he counterbores for screws 


quired in small quantities, 
economical on account of low cost. true, 
closely observed in their manufacture. 
bore correctly made and intelligently handled. will last 
a surprisingly long time, while others taking a few min- 
utes less to make will soon have to be replaced. It is quite 
customary to finish complete, ready for use, before hard- 
ening, not grinding afterward; and this is a satisfactory 
method if a good grade of steel is selected and the hard- 
ening is carefully done to reduce distortion to a minimum. 

The pilot A in the accompanying illustration should 
be about 0.003 in. smaller than the nominal size of the 


drill hole. 


Entirely too many counterbores are made with 


AND PROJECTED 
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the pilot to size, with the result that the pilot wedges in 
the hole and breaks off if the hole is the least bit under- 
size, as is often the case with an old drill in steel. 

The body B should be about 0.010 in. larger than the 
screw head to be used and should have a back taper of 


RIVET AREA OF VARIOUS DIAMOND CHAIN 


Nominal Chain Width : — a 
f= 2 ‘ r—— %& ‘ ‘sa % aay i, c——ikt*—— 
te. 2s te. os to". oa te. Sa te. oc 
— 5 —) “= es c= Ss c= iF — >= iF -] c- 
2 3S 22 Ss fe 3 32 3S Se CE 
=%¢ _ - =@ ie be = i be =e -_ ~ & -~ 
id me =| ma < aa ma aa am ae Oe 
0.6875 0.151 0.8125 0.119 
0.7500 0.211 0.8750 0.246 
0.7500 6.211 O.8750 0.246 
0.8125 0.254 0.9375 0.293 
0.8125 0.254 0.9375 06.292 1.0625 0.332 
0.8125 0.254 0.9375 0.292 1.0625 0.332 
0.9375 0.352 1.0625 0.373 1.3125 0.461 
0.9375 0.352 1.125 0.422 1.4315 
1.430 0.625 1 2 
1 ~ 
l 
1.020 
1.020 





about 0.003 or 0.004 in. in diameter per inch of length. 
A counterbore having the diameter B straight will begin 
to bind for its entire depth in the hole just as soon as the 
corners begin to wear slightly. It is also advisable to 
give relief to the body at C. 

The fluting cutter should leave a slight fillet at D and 
should cut somewhat below the pilot diameter, so that 
the cutting edge may be extended inside the edge of the 
drilled hole. The grooves should extend to the end of the 
pilot to admit the passage of Inbricant and also to col- 
lect dirt that would otherwise tend to wedge the pilot. 
Dirt in the hole is less apt to be drawn in between the 


o 
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COUNTERBORE 


THE 


pilot and the wall if the pilot has a straight level, as 
shown, rather than the usual rounded corner. 

The flutes are shown as being straight, but of course 
they may be on a spiral. It may be remarked here, how- 
ever, that a counterbore with straight flutes works very 
well in cast iron and does not refuse to cut in steel. 

To some this article may seem superfluous, because all 
the points brought out are so obvious; yet the observing 
ones will testify that much undue breakage of counter 
hores occurs because they were not made quite right. 

It will be found a paying proposition to have a standard 
drawing for each size of counterbore used, showing all di 
mensions and details of manufacture. Generally, Tom, 
Dick or Harry is simply told to “make a counterbore for 
a @-in. fillister-head screw.” Thomas may have got in 
late the night before: Richard may be using all his sur- 
plus brain power endeavoring to scheme out a way to do a 
job he knows is coming to him soon; and Harold may be 
more interested in getting the job done in short order 
than in the service the tool will give after completion. 
Definite instructions in all details, on paper, afford the 
remedy for these conditions, with the added advantage 
that any change or improvement found advisable may be 
adopted and made on the drawing. It will thus be fol- 
lowed in the future instead of being forgotten before the 


next tool is made. 
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Producing British Screw Gages 


By I. 


W. 





SYNOPSIS—An_ insistent demand for screw 
gages for munition purposes recently led a num- 
ber of firms in Great Britian to undertake their 
production. Among these firms is EB. G. Wrigley 
& Co., Ltd., Soho, Birmingham. The following 
notes (they pretend to be nothing else) relate to 


some of the methods there followed. 





The British screw, of course, has the Whitworth, or 55- 
deg., thread. 
two tools are used—V 
the V-tool, Fig. 1, a sharp-pointed tool is first produced. 
This is subsequently shortened by a quarter of the actual 
thread depth and given a radius in accordance with the 
Whitworth standard. Master gages for the tool are used 
for each particular thread. 
of turned reference cylinders, each having a V-groove to 
for all ele- 


and radius. 


These gages take the form 
suit the thread produced. This is measured 
ments, the angles being determined by inspection under 
a microscope, the radius, size, shape, etc., being inspected 


and gaged as closely as possible. Angles can be read to 
minutes by means of a vernier on the microscope. The 


tool being prepared is then adjusted to these angles, also 

















FIG. 1. THE V-TOOL 


under a microscope; see Fig. 2. In its preparation the 
tool is first surface-ground on the top and then lapped 
on a surface plate charged with emery. Afterward it 
lapped on the two sides with a copper strip, also emery- 
charged. All sharpening is done on the top surface. 

As illustrated, the tool has three bearing surfaces, all in 
one plane, one being the top cutting edge. The three 
faces help to keep the tool flat in the lapping process and 
also serve another purpose—that is, for setting. The 
top of the thread is produced by a radius tool, which is 
made to a master gage viewed under a microscope that 
has a magnification of about ten diameters. A tool to 
cut the full thread form has been tried, but was given up 
in favor of the two tools mentioned. 

In order to set the tool square with the axis of the 
thread, a cylinder with a deep groove to whick the tool is 
fitted is placed between the lathe centers. This master 
evlinder has a plane surface that is exactly central. This 
surface is placed horizontal and the tool is brought up to 
height by means of an adjustable tool holder and tested by 
means of a straight-edge across this plane surface and the 
two front bearing surfaces of the tool. The radius tool 
is treated in the same manner. 

The thread is first roughed-out in an ordinary com- 
mercial lathe, leaving, say, 0.003 in. for finishing in a 


Is 


For finishing the ordinary plug-screw gage 
In the formation of 





CHUBB 


Pratt & Whitney toolroom lathe, specially adjusted so 
that all end play is removed from the lead serew, collars, 
ete., with the head- and tailstock in line and the bearings 
scraped. In short, all wear, slackness and untruth are 
taken out. For giving a finer adjustment to the cut, a 
graduated disk larger than usual is placed on the cross- 
slide screw. The tool height is altered by a serew that 
gives a vertical lift and avoids the usual rocking motion. 
Otherwise the lathe can be said to be of ordinary form, 
yet a test thread turned in it and examined at the Na- 
tional 
crease of 0.00001 in. per inch in the lead-screw pitch. 


Physical Laboratory showed only a regular in- 


Since the gages usually produced are but 1% in. in length, 
this was considered sufficiently accurate. 

A cylinder is ground and lapped to the exact core diam- 
eter of the thread and the tool is moved in by the slide 

















FIG. 2. THE TOOL UNDER THE MICROSCOPE 


rest so as to touch the cylinder placed between centers, 
the reading on the graduated disk being noted, The 
workman then feeds in his tool to within 0.0002 in. of 
full depth before the gage is checked by an appliance made 
by the firm and shown in Fig. 3. This tests the pitch 
diameter by means of wires and the root diameter by 
means of prisms or V’s. Usually two or three checkings 
are required. Then the V-tool is removed and the radius 
tool employed instead, the same appliance being used 
without wires for measuring the outside diameter. For 
this purpose the micrometer is preferred to the micro- 
scope. The rig takes the place of a measuring machine 
that was tried out by the firm and found unsatisfactory. 
The operator could not feel when the anvil was pressing 
the wire slightly into the thread. It is for this reason that 
the firm does not use a ratchet micrometer. In Fig. 3 is 
shown a screw gage placed between centers with a special 


micrometer device. The measuring part, however, is of 
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ordinary form. ‘The micrometer itself is carried in a 


frame that slides across the bed on balls. By means of a 
projecting strip on top of the frame either wires or prisms 
may be suspended. 

The illustration gives all the information 
No ratchet bemg employed with the mi- 


necessary as 
to the process. 
crometer, it is stated that the workman can judge to 


within 0.0001 in. by his sense of touch. The prisms are 
used for determining root diameter and the wires for 


The method generally will be well known 
to readers of the Machinist. The wires are 
needles, each tested for diameter by the National Physical 
to O.OOOOT tn., 


essary particulars are given. 


pitch diameter. 
Ame re “ar 
the nec 


Laboratory and certificates with 


For measuring small threads, a double prism is some- 
times used, missing one thread. Tor large gages, say 6 


in. in diameter, when it is awkward to hang three prisms, 








a 
be 
FIG. 3. 














TESTING PITCH DIAMETER 

one prism only may be employed, measuring first the top 
diameter and then the diameter over one prism, and from 
this calculating the root diameter. The lathe man does 
not make measurements at the lathe as the gage is meas- 
vred for him by’ an independent inspector. The lathe 
hand is guided by the cross-slide dial as to the material 
The finishing tool cuts the full thread 


8eCC- 


removed. 
tion. 
A bench lathe is used for small gages, say up to 1 in. 


in diameter. It has a corrected lead screw guaranteed in 


pitch to within 0.0001 in. The gage is run on dead 
centers and the cutting tool is ground to exact size. No 


adjustment is provided for height or for squareness, the 
tool being set in V’s on its base and sharpened on the 
ungles instead of on top. The tailstock center is pushed 
in with the finger and clamped, no screw being employed, 
thus preventing distortion due to pressure from the cen- 
In fact screws are avoided, quick withdrawal to the 
A micrometer screw and 


ters. 
tool being by means of a lever. 
dial are used for setting the feed and can be relied on to 
read to within, say, 0.0002 of There are inde- 
pendent ways for the carriage, the bed being flat but with 
V’s for the tailstock. By means of an eyeglass and elec- 
tric lamp it is possible to watch the cut closely. The 
threads produced by this lathe are from 6 to 72 to the 
inch. The lead screw is 16 to the inch, and the nut is 
never out of engagement, the screw being reversed to 
return the carriage. From 21% to 3 hr. is the time re- 
quired for roughing and finishing a gage thread 16 to the 
Soft plug gages are usually left as 


size, 


inch %4 in. long. 
they come from the tool, without polishing or lapping. 
As regards ring gages, the tools are similar, allowing 
No internal gages are cut with 
A set of eight master plug gages are employed to 


for the form of the gage. 
a tap. 
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check all the elements; namely, go and not-go gages for 
root diameter (plain); go and not-go for pitch diameter 
(cut off at top and sharp a not-go 
gages to check full diameter (bearing on top of thread 


bottom): go and 


go and not-go gages for checking the full 


only) and 
thread. 
When hardening gages it is usual to work from the 
analysis of the steel and the carbon-iron equilibrium 
diagram. <A typical analysis gives carbon 0.96 per cent., 
silicon 0.19, sulphur 0.003, phosphorus 0.019 and man- 
1.15. Test pieces are heated to known tempera- 
tures by the electric furnace. The pieces are taken through 
the critieal point and, the bars having previously been 
nicked, are broken in order to select the piece showing the 
best fracture. Then the temperature is determined for 
the steel in use, the hardener subsequently following in- 
structions as to temperatures, which are established in 
the firm’s laboratory. The heat treatment usually ex- 
pands the plug gage. The pyrometer work establishes 
changes effected by the heat treatment, and the gages 
are then machined to suit the material under treatment. 
Records showing changes in dimensions are given ‘in the 


ranese 


following table: 


SOLID THREADED PLUG 


Before After After 
Hardening, Hardening, Tempering, 

Part A In In n 
Root diameter 1. 1996-7 1. 2009 1.1999 
Pitch diameter 1.217 1.217 1.216 
Outside diameter 1. 464 1. 4655 1. 4647 

Part B 
Root diameter 1. 2000 1.2011 1. 2002 
Pitch diameter 1.217 1.217 1.2158 
Outside diameter |. 464 1. 4652 1. 4642 


The measurements in the foregoing table are of first 
sets of gages made of a particular material. It was 
noticed that the effective diameter was dropped by the 
heat treatment ; consequently, other gages of the same ma- 
terial were machined to suit. 

Gages with holes show apparent shrinkage, due to the 
material closing on the holes; therefore, ring gages are 
plugged in order to make them practically solid, the plugs 
being made as tight as possible. The gages are sand- 
blasted after hardening. 


“ 


Industrial Export Exposition and 
Conference 


An industrial export exposition and conference is to be 
held at Springfield, Mass., from May 26 to June 2, at the 
grounds of the Eastern States Exposition, in West 
Springfield, and will be the first event of this char- 
acter to be held in the United States. This is the re- 
sult of a desire to do something tangible to fortify the 
industrial interests of the Eastern States against any 
adverse conditions which may follow the close of the Eu- 
ropean War. 

The exposition has the approval of the Department of 
Commerce, the Pan-American Union, and other similar 
agencies for the promotion of trade, and the Depart- 
ment of Commerce will actively coéperate by making an 
extensive exhibition of its data, charts and examples, as 
well as in the conference to be held at the same time. It 
is understood that machinery builders of various kinds, 
are taking considerable interest in this proposed expo- 
sition and will be represented therein. Further details 
will be published from time to time. 
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Movable Base II and Leaf I 





United States Munitions: 
The Springfield Model 1913 Service Rifle 
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SYNOPSIS—This continues the base operations, 
which are both unusual and intricate in some cases. 
The adjusting thread at the end is finished on a 
special machine of interesting design, shown in 
detail. The base spring is comparatively simple 
but none the less important. 





OPERATION 14. HAND MILLING REAR OF JOINT 








Transformation—Fig. 1489. Machine Used—Whitney hand 
miller. Number of Operators per Machine—One. Work- 
Holding Devices—Held on pin, clamped by vise jaws, Fig 
1490. Tool-Holding Devices—Standard arbor. Cutting Tools 
—Formed cutter, Fig. 1491. Number of Cuts—One. Cut Data 
—650 r.p.m.; hand feed. Coolant—Cutting oil, put on with 
brush. Average Life of Tool Between Grindings—5,000 pieces. 


work goes over 


Gages—Height of under cut from bottom; 
Production 


block and is gaged by straight-edge across top. 
—175 pieces per hr. 
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EC od 
OPERATION 23. HAND MILLING REAR END TO FINISH 
Transformation—Fig. 1496. Machine Used—Whitney hand 


miller. Number of Operators per Machine—One. Work-Hold- 
ing Devices—Rotating fixture, Fig. 1499. Tool-Holding De- 
vices—Taper shank Cutting Tools—Milling cutter. Number 
of Cuts—One Cut Data—650 r.p.m.; hand feed. Coolant— 


Average Life of Tool Between 


Cutting oil, put on with brush. 
Fig. 1497, profile gage. Pro- 


Grindings—1500 pieces. Gages- 
duction—300 pieces per hr 


OPERATION 24. HAND MILLING 
Transformation—Fig. 1498. Machine 
miller. Number of Operators per Machine 
ing Devices—Rotating fixture, Fig. 1499; 
work by screws Tool-Holding Devices- 
ting Tools—Pair of milling cutters, Fig. 
Cuts—One. Cut Data—650 r.p.m.; hand feed. 
ting oil, ;,-in. stream. Average Life of Tool Between Grind- 
ings—1500 pieces. Gages—Fig. 1501; location of shoulder; 
radius; thickness of tongue Production—300 pieces per hr. 


TO FINISH 


FRONT END TO FINISH 
Used—Whitney hand 

One. Work-Hold- 
lever forced against 
Taper shank. Cut- 

1500. Number of 
Coolant—Cut- 


OPERATION 20. MILLING STUD 
Transformation—Fig. 1502. Machine Used—Standard No. 
4% universal. Number of Operators per Machine—One. Work- 
Holding Devices—Located by stop at end, clamped by vise 
jaws, double fixture, Fig. 1503. Tool-Holding Devices—Stand- 
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FIG.1489 
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OPERATION 16 


REMOVING BURRS LEFT BY 
OPERATION 14 
Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 14. Apparatus and 
Equipment Used—File. Production—600 pieces per hr. 
OPERATION 16. STAMPING GRADUATIONS 
Transformation—Fig. 1492. Machine Used—Snow-Brooks 
No. 0. Number of Operators per Machine—One. Punches and 
Punch Holders—Square-shank punch, Fig. 1493; punch details 
in Fig. 1494. Dies and Die Holders—Bolted to bed of press. 
Gages—Fig. 1495. Production—500 pieces per hr. Note— 
Fixture screwed to bed of press. 
OPERATION 17. REAMING JOINT AND 
TO FINISH 
Machine Used—Sigourney Tool Co. 3-spindle 16-in. upright 
drilling machine. Number of Operators per Machine—One. 
Work-Holding Devices—Drill jig, same as Fig. 1462. Tool- 


OPERATION HH. 








PIVOT HOLE 


Holding Devices—Drill chuck. Cutting Tools—Reamers, for 
pivot hole and for joint holes. Number of Cuts—Two. Cut 
Data—750 r.p.m.; hand feed. Coolant—Cutting oil, ;,-in. 


stream. Average Life of Tool Between Grindings—500 pieces. 
Gages—Depth of pivot hole. Production—90 pieces per hr. 





*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 





ard arbor. Cutting Tools—Facing and slotting cutters, Fig. 
1504. Number of Cuts—One. Cut Data—350 r.p.m.; g-in. feed. 
pias & i 
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Coolant—Cutting oil, pat on with brush. Average Life of Tool 
Between Grindings 500 pieces. Gages—Fig. 1505, location 
of stud at A; width of stud at B and C, limit gages. Produc- 
tion—175 pieces per hr. 
OPERATION 22. 
WINDAGE 

Transformation—Fig. 1506. 
bing machine built at shops. 
chine—One. Work-Holding 
Figs. 1507 and 1508, to rotating table. 
Taper driver H and female center I, Figs. 
ting Tools—Special hob, Fig. 1509. Number of Cuts—One. 
Cut Data—70 r.p.m. Coolant—Cutting oil, put on with brush. 
Special Fixtures—Hobbing machine; hob is driven by pulley 
C; worm D on same shaft drive gears E F G, which rotate 
work at proper speed for hobbing; these gears are kept in 
mesh by spring during feed movement of work; feed lever J 
gives predetermined feeds for each cut. Production—90 
per hr. 

OPERATION JJ. REMOVING BURRS LEFT BY 
OPERATION 24 

Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 24. Apparatus and 
Equipment Used—File Production—500 pieces per hr. 


THREADING FRONT END FOR 


SCREW 

Machine Used—Special hob- 
Number of Operators per Ma- 
Devices—Clamped by strap A, 
Tool-Holding Devices— 
1508 and 1509. Cut- 
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FIG. 150! OPERATION 24 
OPERATION 15%. FILING REAR OF JOINT FOR Pivoted in fixture by stud of fixed base forms holder. Tootl- 
GRADUATIONS Holding Devices—In spindle, by setscrew Cutting Tools— 
, , ; , None; the teeth are smoothed cut by a hardened worm. 
wpumber of Operators—One. Description of Operation Number of Cuts—None. Cut Data—1,200 r.p.m.; hand feed. 
Filing joint at roar for graduations. Apparatus and Equip- Production—350 pieces per hr. Note—Spindle A of machine 
ment Used—File. Production—375 pieces per hi drives a hardened worm B, which is a counterpart of the 
OPERATION 16%. FILING BOTTOM AND BURRING windage screw; movable base pivots on C; as the base is 
SPRING SEAT turned by worm, it strikes one of the springs D or E and 
N : ; cies . throws a clutch that reverses the spindle and the direc- 
Number of Operators—One. Description of Operation—Fil- tion of rotation of the worm. 
ing bottom and burring Apparatus and Equipment Used 
File. Production—125 pieces per hr OPERATION 28. CLEANING GRADUATIONS 
WwPpatT , oF ~) : iG 8s 2s : ‘ 
. OPERATION 31 POL LEEE EON ‘Es : Number of Operators—One Description of Operation 
..,» Number of Operators—One. Description of Operation—Pol Cleaning graduations. Apparatus and Equipment Used—Hand 
ishing sides. Apparatus and Equipment Used—Polishing brush Production—175 pieces per hr 
jack and wheel. Production—400 pieces per hr 
OPERATION 26. FILING TOP BETWEEN EARS TO GAGE OPERATION 29. CASEHARDENING 
AND GENERAL CORNERING Number of Operators—One Description of Operation 
Number of Operators—One. Description of Operation- Pack in bone %, leather 4; heat to 750 deg. C. (1,382 deg F.) 
Cornering and filing to gage between ears Apparatus and for 2% hr.; quench in oil. Apparatus and Equipment Used- 
Equipment Used—File and gage Gages—For spring open- Same as other casehardening equipment. 
ing in base and thickness of side wall Production—15 fae 
pieces per hr. OPERATION 30. POLISHING GRADUATIONS 
OPERATION 27. SPINNING IN MACHINE Number of Operators—One Description of Operation 
Machine Used—Machine built in shop, Fig. 1510 Number Polishing graduations. Apparatus and_ Ex uipment Used— 
of Operators per Machine—Onse Work-Holding Devices— Polishing jack and wheel Production—375 pieces per hr. 
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Fic. 1504 
OPERATION 20 


FIG. 1505 

















April 5, 1917 AMERICAN 


ASSEMBLING WITH SPRING 
Number of Operators—One. Description of Operation 
sembling spring. Apparatus and Equipment Used—Hand 
pliers. Production—175 pieces per hr. 
OPERATION 32. STRAIGHTENING 
Number of Operators—One. Description of Operation 
Straightening. Apparatus and Equipment Used—-Lead block, 
hammer and straight-edge. Production—95 pieces per hr. 


OPERATION 31. 
As- 
and 


OPERATION 33. ASSEMBLING WITH SLIDE 
Number of Operators—One Description of Operation 
Assembling with slide Apparatus and Equipment Used 


Production—35 pieces per hi 


The Base Spring 


This is a short, stiff spring, which holds the sight leaf 
in either its horizontal or vertical position. It is blanked 
out from sheet steel, slides into a groove in the movable 
base and has a hole in the base end. 
of the cantilever type is supported at one end only. 


Hands. 


The spring being 
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GRINDING 
Machine 


OPERATION 6 


Transformation—Fig. 1514. Used—Same as was 


used in grinding operation previously described. Number of 
Operators per Machine—One. Work-Holding Devices—Fix- 
ture, Fig 1515. Production—144 pieces to a batch, four 
batches per hr 


OPERATION DD. REAMING ASSEMBLING HOLE 


Number of Operators—One. Description of Operation— 
Reaming assembling hole. Apparatus and Equipment Used 
Drilling machine and block Gages—Fig. 1515, diameter of 
hole. Production—600 pieces per hr 

OPERATIONS 4 AND MILLING RIGHT EDGE AND 

FRONT END 
Transformation—Fig. 1516 Machine Used—Pratt & Whit- 


ney No. 2 Lincoln miller. Number of Machines per Operator— 
Four Work-Holding Devices—Held on pins, clamped by vise 
jaws, Fig. 1517; double fixture, one right and left Tool- 
Holding Devices—-Standard arbor Cutting Tools—Milling 
cutters, Fig 1518 Number of Cuts—One Cut Data—60 
r.p.m.; 5-in. feed Coolant—Cuttinge oil, put on with brush. 
Average Life of Tool Between Grindings—5,000 pieces Gages 

Fig. 1519; opening gages width; other openings gage thick 
ness in operation 7; also gage for torm of spring and working 
gage used at machine Production 80 pieces per hr. 
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OPERATION 22 
OPERATIONS ON THE BASE SPRING OPERATION 7. MILLING TOP AND REAR END 
Jperation Transformation—Fig. 1520. Machine Used—Pratt & Whit 
anking spring fro eet cast = ney No. 2 Lincoln miller. Number of Machines per Operator 
A t Pokies Gtemeuntin —_" oe Four. Work-Holding Devices—Held in double vise jaws, Fig. 
“a Grinding : ” 1521. Tool-Holding Devices—Standard arbor. Cutting Tools— 
as ine anee ine Milling cutter, Fig. 1522 Number of Cuts—One. Cut Data 
—_ Tg eae Ee ee end 60 r.p.m.; %-in. feed. Coolant—Cutting oil, put on with brush 
5 Milling right edge and front end Average Life of Tool Between Grindings—5,000 pieces. Gages 
7 Milling top and rear end —See Fig. 1519. Production—s0 pieces per hr 
AA Reaming burrs on end left by operation 7 OPERATION AA. REAMING BURRS ON END LEFT BY 
BB Removing burrs on edge left by operation 7 OPERATION 7 
EE Removing burrs from assembling hole : F ’ : 7 3 
8 Profiling front end Number of Operators—One Description of Operation 
Cc Removing burrs left by operation 8 Reaming burrs from end left by operation 7. Apparatus and 
C-1 Polishing free end and burring fixed end Equipment Used—Hand scraper. Production—700 pieces per hr 
9 Bending OPERATION BB. REMOVING BURRS ON EDGE LEFT BY 
+ — and hardening OPERATION 7 
ae 
. : IZING 'T CPPRING Number of Operators—One Description of Operation 
OPERATION A. BLANKING OUT SPRING FROM Apparatus and 


SHEET CAST STEEL 


Transformation—Fig. 1512. Machine Used—Perkins No. 19 
press. Number of Operators per Machine—One. Punches and 
Punch Holders—Round shank. Dies and Die Holders—Held 


in shoe by setscrew, compound die. Stripping Mechanism— 
Steel stripper, screwed to face of die. Average Life of Punches 
and Dies—25,000 pieces. Lubricant—Stock oil and cutting oil. 
Production—3,500 pieces per hr. 

OPERATION A-1. PUNCHING DISMOUNTING HOLES 

Transformation—Fig. 1513. Machine Used—Stiles No. 1 
press. Number of Operators per Machine—One. Punches and 
Punch Holders—Square shank. Dies and Die Holders—Held 
in shoe by setscrew. Stripping Mechanism—Stripper screwed 
to face of die. Average Life of Punches and Dies—5,000 
pieces. Lubricant—Oil, Production—900 
pieces per hr 








put on with brush. 





operation 7 
Production—Grouped with operation 8. 
EE. REMOVING BURRS FROM 
ASSEMBLING HOLE 
Number of Operators—One. Description of Operation 
Removing burrs from assembling hole. Apparatus and Equip- 


Removing burrs from edge left by 
Equipment Used—File 
OPERATION 


ment Used—Hand reamer Production—Grouped with oper- 
ation 8&8 
OPERATION 8. PROFILING FRONT END 
Transformation—Fig. 1523. Machine Used—Pratt & Whit- 


Number of Operators per Machine—One. 
pin held by finger clamps, Fig. 

profile form at. side. Tool- 
Holding Devices—Taner shank. Cutting Tools—Milling cut- 
ters and holder. Number of Cuts—Two. Cut Data—1200 
r.p.m.; hand feed. Coolant—Cutting oil, j-in. stream. Average 


ney No. 1 profiler. 
Work-Holdinge Devices—On 
1524: cams lock in place: 














> 


DUS 








Grindings—250 


Life of Tool Between 
to 


of narrow part and relation 

duction—60 pieces per h 
OPERATION CC. 

OPERATION 8 

ne 


Operators 
operation 8. 


left by 
Production 


Number of 
Removing burrs 
ment Used—File. 


—Grouped 





pieces. 
width of spring 


Description 


ADI 
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Gages—Width 
itself. Pro- 


r 
REMOVING BURRS LEFT BY 


of 
yaratus 


Operation— 
and Equip- 


with operation 8. 







































































POLISHING FREE 
FIXED STUD 
Number of Operators—One 
Polishing free end, burring fixed stud 
ment Used—Polishing jack and wheel 
per hr 


OPERATION C-1. 


OPERATION 9 


Transformation—Fig. 1525. Machi 


wress, 1\%-in. stroke 


Punches and Punch Holders—Fig. 1526. 


OPERATION 4&5 
END 


Description 


AI 
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hes 


| Turn in 48 In 


AND BURRING 


of Operation 
yparatus and Equip- 


Production—350 pieces 


ne 


Number of Operators per Machine 


BENDING 


No. 1 
One. 


Used—Stiles 








Dies and Die Holders 


MACHINIST 


—Fig. 


rar 


vei, 


Number 
Heat in 
lead 
Same as other equipment for tempering and hardening. 





Vol. 46, No. 14 




















1526. Stripping Mechanism—None. Average Life_of 
Punches and Dies—Indefinite. Lubricant—None. Gages—Fig. 
contour. Production—960 pieces per hr. 


HARDENING 
Description of Operation— 
quench in oil; temper in 
and Equipment Used 


OPERATION 10. TEMPERING AND 
of Operators—oOne. 
open fire to 1,450 deg. F.; 
at 900 deg. F. Apparatus 





bath 











FIG. 1512 
OPERATION A 





FIG.I5I3 
OPERATION A; 
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Leaf is opened and tested for squareness with movable base 
leg gage, Fig 
Fig 
light 
may 
Equipment 
and blunt 
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FIG. 1515 
OPERATION 6 

OPERATION 11. SETTING BASE SPRING AFTER 


ASSEMBLY 


Number of Operators—One. Description of Operation— 
1529: if not square, the sight is placed on block, 
1528, with leaf in notch of block; a blunt chisel and a 
hammer are used to set in either direction, as 
be necessary, when it is again tested. Apparatus and 
Used—Block. Fig. 1528: gage, Fig. 1529: hammer 
chisel. Gages—Fig. 1529. Production—100 per hr. 
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FIG.1524 moo po 


OPERATIONS ON THE LEAF 


Operation 
A Forging from bar 
B Annealing 
B-1 Pickling 


C Trimming 

D Cold dropping 
1 Grinding top 
2 Milling right edge and rear end 
3 Milling left edge 


Drilling joint pin hole 

Reaming joint pin hole 

Milling bottom, roughing 

Milling bottom to finish 
‘C Removing burrs left by operation 8 
1 Draw filing for graduation 


SAMIR 
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Stamping graduations 

Filing edge to remove burrs left b 
Removing burrs from joint pin ho 
Milling top of joint, crossing 
Removing burrs left by operation 
Milling slide slot 

Removing burrs left by operation 
Shaving slide slot 

Removing burrs left by operation 1 
Straightening 

Countersinking sighting-notch clea 
Hand milling sighting notch 
Removing burrs left by operation |! 
Hand milling rear end of joint 
Filing graduation 

Profiling drift-slide notch 
Removing burrs left by operation 1 














y operation 9 
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 Olok {Case Harden) 
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Counterboring joint 
Hand milling straddle joint 
Hand milling joint, swing fixture 


Countersinking and reaming joint pin hole 
Filing to gage for thickness, width, 


slot, width of joint and general cor 
Cleaning graduation 


Filing edges of drift slot to remove 


Casehardening 
Straightening 
Polishing graduations with emery 
Assembling with movable base 



















width of straight 
nering 


burrs 


cloth 


600 


Transformation 
Description 
Equipment 
Production 


Number 
Placed 
to 850 
paratus and 
nace, 


Number 
Placed 
which consists of 


left 


t'sed 


Machine 


ber 


Holders 


by 
‘lie 


Number 
Straightening 


Used Billings & Spencer 


600 





ney 


wheel. 


1500 


lay leaf on arms and 
Production—550 per hr. 


OPERATION 
Transformation—Fig. 


Work-Holding 


tions. 


ney 


—Five. 
Holding 
cutter. 


feed. 
age 


None. 


nev 


ator—Five 
operation 


Tools—Milling cutter similar to operation 2. Number of Cuts— 
One. 
on with brush. 


AMERICAN 


Brown & Sharpe annealing fur- 
powdered charcoal 


two-inch stroke 


Stripping Mechanism 
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5000 pieces Gages Fig. 1536, width Production—75 pieces 
per hr 
OPERATION 5. DRILLING JOINT PIN. HOLE 

Transformation—Fig 1537. Machine Used—Ames_ two- 
spindle 16-in. upright drilling machine. Number of Opera- 
tors per Machine—(One. Work-Holding Devices—Drill jig, 
Fig. 1538 Tool-Holding Devices—Drill chuck. Number of 
Cuts—One. Cut Data—1200 r.p.m.; hand feed. Coolant—Cut- 


ting oil, ,,-in. stream Average Life of Tools Between Grind- 
ings—250 pieces Production—60 pieces per hr. 


OPERATION 6 REAMING JOINT PIN HOLE 








Machine Used—Ames two-spindle 16-in. upright Number 
of Operators per Machine—One Work-Holding Devices 
Work held in block by thumb-screw, Fig. 1539 Tool-Holding 
Devices—Drill chuck Cutting Tools—Reamer, Fig. 1540 

| ae 
1 f 

| mae a } 
—_— FIG. 1532 
























OPERATION2 
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L 
OPERATION 5 


OPERATION 
Transformation 
vertical grinder. 
Work-Holding 
Tool-Holding Devices 
Number of Cuts 


Pratt & Whit- 
of Operators per Machine 
30-in. magnetic chuck between strips. 
Cutting Tools—14-in. 


Vertical spindle 
15 trips of table. 


Number of Machines 
Tools—Milling 





Coolant—Cutting 





Grindings—5,000 


LEFT EDGE 
Used—Pratt & Whit- 
of Machines per Oper- 
Work-Holding Devices—Vise jaws, same as for 
Tool-Holdinge Devices—Standard arbor. 


OPERATION 


Transformation—Fig. 1535. 
Lincoln miller. 


Cut Data—70 r.p.m.; §-in. feed. Coolant—Cutting oil, put 
of Tool Between 
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OPERATION | 
—— = 
Number of Cuts—One. Cut Data—1,200 r.p.m.; hand feed 
Coolant—Cutting oil, ,,-in. stream Average Life of Tool Be- 
tween Grindings—250 pieces Gages—Fig 1541: diameter of 
hole; squareness of hole with side of leaf Production—350 


pieces per hr. 
OPERATIONS 7 AND 8. MILLING BOTTOM, ROUGHING 
AND FINISHING 
Transformation—Fig. 1542. Machine Used—Pratt & Whit 
ney No. 2 Lincoln miller. Number of Machines per Operator 
‘our Work-Holding Devices—Special vise jaws Tool- 
Holding Devices—Standard arbor Cutting Tools—Milling 
cutters, Fig. 1543. Number of Cuts—One. Cut Data—70 r.p.m.; 
%-in. feed Coolant—Cutting oil, put on with brush. Aver- 
age Life of Tool Between Grindings—5,000 pieces Gages— 
Width and thickness. Production—50 pieces per hr. of each 
operation. 
OPERATION CC. REMOVING BURRS LEFT BY 
OPERATION 8 
Number of Operators—One. Description of Operation—Re- 
moving burrs from operation 8 Apparatus and Equipment 
Used—File. Production—Grouped with operation 8. 
OPERATION 8%. DRAW FILING FOR GRADUATIONS 


Number of Operators—One. Description of Operation— 
Draw filing for graduations. Apparatus and Equipment Used 
—File. Production—275 pieces per hr. 
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GRADUATIONS 
Used—Roll stamping 


OPERATION STAMPING 
Transformation—Fig. 1544. Machine 
machine rebuilt at Hill shop, similar to machine for receiv- 
ers. Number of )perators per Machine—One. Work-Holding 
Devices—Set in fixture, centered by pin in joint hole, Fig. 1545 
Tool-Holding Devices—Roll; see Fig. 1546. Number of Cuts 
Production—175 pieces per hr 


9 


One. Gages—Fig. 1547. 
OPERATION 10. FILING EDGE TO REMOVE BURRS LEFT 
BY OPERATION 9% 
Number of Operators—One. Description of Operation—Fil 


File. 


ing edges. Apparatus and Equipment Used Production 


—Grouped with operation 9 
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FIG. 1548 





FIG. 1542, 1543, OP 7&8 
FIG. 1544,1546,1547 OP 9 
FIG. 1548, 1549 OP 104 


OPERATION GG. REMOVING BURRS FROM JOINT PIN 
HOLE (REAMER) 
Number of Operators—One. Description of Operation—Re- 
moving burrs from pin hole Apparatus and Equipment Used 
Hand reamet! Production—Grouped with operations 9 
and 10 


CROSSING 
& Whit- 


JOINT, 
Pratt 


TOP OF 
Machine 


MILLING 
1548. 


OPERATION 
Transformation 


10%. 


Fig Used 


ney No. 2 Lincoln miller. Number of Machines per Operator! 
Four Work-Holding Devices—Held in vise jaws on_ pin 
Tool-Holding Devices—Standard arbor. Cutting Tools—Mill- 
ing Cutter. Number of Cuts—One. Cut Data—70 r.p.m.; §-in 
feed. Coolant—Cutting oil, put on with brush Average Life 
of Tool Between Grindings—5000 pieces Gages—Fig. 1549 
A, radius over joint on each side; B, across both ears Pro 
duction—40 pieces per hr 








MACHINIST 


Number of Operators—One Description of Operation—Re- 
moving burrs from operation 10% Apparatus and Equipment 
Used—File. Production—Grouped with operation 10%. 

OPERATION 12. MILLING SLIDE SLOT 
Transformation—Fig. 1550 Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller Number of Operators per Machine 
One, Work-Holding Devices—In elevating fixture, held by 
vise jaws, Fig. 1551. Tool-Holding Devices—Standard ar- 
bor. Cutting Tools—Milling cutter. Number of Cuts— 
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REMOVING BURRS LEFT BY 
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FIG. 1549-B 
One. Cut Data—70 r.p.m.; hand feed Coolant—Cutting oil, 
-in. stream Average Life of Tool Between Grindings—5,000 
pieces. Gages—Width of slot Production—100 pieces per hr 
Note Handle at rear of fixture is for elevating fixture for 
width of slot 
OPERATION DD REMOVING BURRS LEFT BY 
OPERATION 12 
Number of Operators—One. Description of Operation—Re 
moving burrs from operation 12 Apparatus and Equipment 
Used—File Production—Grouped with operation 12 
OPERATION 13. SHAVING SLIDE SLOT 
Transformation—Fig. 552 Machine Used—Perkins-Snow 
No. 2 one-inch stroke press Number of Operators per Ma 
chine—One Punches and Punch Holders—Round shank, Fig 
1553 Dies and Die Holders—Fixture screwed to bed of press 
Fig 1554 Stripping Mechanism—-None Average Life of 




























@ 
B ~< ( me 01254 be 
. «” | 
‘ % aa = y = — 
, + $% : — $4 
; e | 
$ , Cut for Graduations by 
| Drawing of Leaf 
ota e bo ba 
~ R at ; 
} 
7 
ne 
a ~ 
~ ? 64 >! 
t 
i M 
Gaging ng Tor 
FIG. 1546 ry, tA 
of Joint Crossing _» 
~~ 85 
ar Gaging Width, | \..a/95" 











STEEL 














, ‘7 T 
602 AMERICAN 
Punches and Dies—700 pieces. Lubricant—Cutting or fish 
oil, put on with brush. Gages—Fig. 1555; width of slot; end 


of slot from pin; length of slot Production—75 pieces per hr 


REMOVING BURRS LEFT BY 
OPERATION 13 

Description of Operation—Re- 
13. Apparatus and Equipment 
with operation 13. 


OPERATION 14 


Number of Operators—One 
moving burrs from operation 
Used—File Production—Grouped 

OPERATION 15. STRAIGHTENING 

Number of Operators Description of 
Straightening Apparatus Equipment Used 
hammer and straight-edge / 


Operation 
Lead block, 


One 
and 


Production—350 pieces per hr 
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FIG. 1551 
OPERATION [2 

















FIG. 1554 


OPERATION 


COUNTERSINKING SIGHTING-NOTCH 


CLEARANCE 


OPERATION 17 


Transformation—Fig 1556 Machine Used—Sigourney 
three-spindle 18-in. upright drilling machine. Number of 
Operators per Machine—One Work-Holding Devices—Drill 
jig, Fig. 1557. Tool-Holding Devices—Drill chuck Cut- 
ting Tools—Special twist drill Number of Cuts—One 
Cut Data—900 r.p.m.; hand feed Coolant—Cutting oil, -in. 
stream Average Life of Tool Between Grindings—500 pieces 
Gagwes—Fig. 1558: depth of counterbore; the point must 


the counterbore to distance from end Produc- 


75 pieces per hr. 


cover give 


tion 
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Are Ambitious Young Men Really 
Wanted P 
By E. P. 


BAKER 


In reading current papers and magazines one comes 
across articles every once in a while regarding the seare- 
ity of high-class men, those who are worth from $5000 to 
$10,000 a year. The question has occurred to me often, 
Why is it so hard to get these big men? I started to find 
out. 
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FIG.1553 


iam, 
0 


No. 14 


Vol. 46, 


I am a young man, 30 years old, and have followed the 
machinist trade and toolmaking for the past 12 years. 
Conditions at home were such that I felt it my duty 
to earn all J could at the time, so I did not see my way 
clear to enter the office end or engineering at a reduced 
salary until a short time ago. 

I have tried for the past month to get such a start, 
stating that I wanted an opportunity to work up and ad- 





FIG. 1556 
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FIG.1555 
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TEEL (Harden) 
FIG.1558 
OPERATION I7 











vance to the big positions. So far not one firm, of several 
I have interviewed, seems to want a man am- 
bitious to get to the top. I have stated that I am willing 
to start in right, give them the full benefit of my shop 
experience and attend night school or otherwise educate 
myself for future duties, but I en- 


who is 


have received no 
couragement. 

This seems to indicate that the large firms are not as 
anxious to secure young men having ambition as some 
of the magazines would have us believe. 

The men higher up seemed to be afraid of losing their 
own positions, so did not want ambitious men working for 
them. What they were looking for were 
willing to be crowded into a $15 a week 
there. 


men who were 
chair and stay 


the right men. 
The real boss, 


|The trouble is that you did not see 
You got hold of some of the little fellows. 


the real man highest up, wants men with ambition.— 


Editor. ] 
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A Quick-Acting Chuck for Boring 


The numerous operations on shell machining require 
chucks in one form or another. The following descrip- 
tion covers a chuck that is simple in form and quick in 
operation. Under practical working conditions this 
chuck speeded up our boring from 7.5 shells to 11 per 
hour, and the base bore from 16 to 23 per hour. It gives 
no trouble, and countershafts may be eliminated. 

The chuek consists of a flanged pot bolted by the flange 
to the face plate, or with a threaded bottom screwed 


6f-------- ‘ 
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This handwheel, Fig. 3, has a knocking block, or heavy 
key, projecting into its center hole where it is bored to 
fit on the projecting end of the sleeve. The sleeve is cut 
away so that the handwheel can be rotated through a 
considerable arc before its key brings up against the ends 
of the cutaway part. In this way the handwheel can be 
made to hammer blow, tightening or 
loosening it instantaneously. 

The handwheel is held on 
washer bolted on the end of the sleeve. 
to take the cam ring, Fig. 4. 


give the sleeve a 


the sleeve by a retaining 
All the pots are 
The attachment, 


bored 
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FIGS. 1 TO 9. DETAILS AND ASSEMBLY OF QUICK-ACTING CHUCK 
directly onto the lathe arbor. This pot is 64 in. in Fig. 5, for boring the chuck bodies was fitted to a 12-in. 
diameter and form-bored with three cams as hereinafter toolroom lathe. 
described. It is also counterbored at the bottom to hold After the pots were bored to take the sleeve, the 
a retaining flange on the sleeve, as shown Fig. 1. This bracket, Fig. 5, was mounted, the cam put on, the cross- 


sleeve is a loose turning fit in the outer pot and rests on 
three lands each about % in. wide, located between the 
cams. It is retained by its flange in the counterbore at 
the base of the pot and is slotted to receive three hard- 
ened-steel jaws, Fig. 2, that are held in the slots and 
back against the cam surfaces by two wire springs seated 
in the grooves A. The end of the sleeve projects from the 
pot for the reception of a handwheel. 


slide screw taken out, the forming attachment weight put 


on, and everything was then ready for form-boring. 
To turn the back of the jaws correctly, a very im- 
portant item, we made up the slotted mandrel, Fig. 6. 
In Fig. 7 is shown the end plate for the chuck. The 


nis: 8. A sectional 


body of the chuck is shown in 
view of the chuck is shown in Fig. 


St. John, N. B. CHARLES ati rick WHYTE. 
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Use of Steel Cores 


We recently had 100 friction disks, in each of which 
were to be inserted 72 corks. The method adopted may be 
of interest to your readers. 

It is evident from Fig. 1 that most 
a drilling machine would re- 


under favorable 


conditions an operator on 






ar 
8" Diameter 


aa” 
“Ss 


7 
J, 
Aa 


Bo 0 





FIG. 1. THE PLATE 


quire from 45 to 60 min. to drill this number of holes. 
Thinking that this time the writer 
experimented with the idea of coring the holes with steel 


could be reduced, 


cores. The scheme was successful, inasmuch as the labor 
required from the time the molder started the mold until 
the holes were in the casting was but 38 min., whereas 
to drill the holes the entire labor would have taken more 


than 1 hour 30 min. 
With the steel cores this labor was distributed over 
the casting as follows: The molder consumed 350 min. 
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FIGS. 2 AND 3. THE PATTERN AND A SECTION OF 
THE MOLD 


in making the mold, and & min. was necessary to remove 
the steel cores from the casting. 
The pattern was regularly made, with the exception 


that 72 holes, 3 in. in diameter, were made in it to 
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Laying the pattern on a mold board, 
the cores were inserted as shown in Fig. 2, and the drag 
Then the work was turned over, the cope 


receive the cores. 


Was rammed. 


was rammed and the pattern removed. The cores re- 


mained in the mold, thus saving the molder’s time in 
setting them. Fig. 3 is a cross-section of the mold. 
Dexter, Me. E. W. Tare. 
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Setting Gage for Milling Square Stock 


The accompanying illustration shows a small device 
for setting up square rods for milling. 

We had several hundred square rods about 8 in. long 
to mill flat on one corner, as shown at A. The chuck was 
not deep enough to allow the use of a V-block, so a 





SETTING GAGE FOR SQUARE ROD 
wrought-metal gage B was made to rest on the chuck, with 
a slide (in the center and a V to engage the square rod 
in the chuek. 
This enabled us to set the work up accurately and 
rapidly for milling. A. E. Howvapay. 
Naugatuck, Conn. 
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Stock Guide for Punch Presses 


The flat sheet stock 
of various lengths and widths, such as is frequently used 


in presswork. A piece of iron about 14x 4} in. and long 


illustration shows a guide for 





INSERTED 


STAND WITH GUIDE PINS 


enough to suit the various sizes of sheets is bent at right 


A series of holes are drilled and tapped 
! threads, into which studs or uprights are 
inserted for the required width. By placing two of these 
stands at convenient distances stock may be guided. 

East Rutherford, N. J. Groree F. KvHNE. 


angles, as shown. 


with 4x 24-in. 
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Simple Die-Making Kinks 


Herewith are two simple die-making kinks that will 


help to increase the output of foot- or bench-power 


presses. 
In making the set edge, or “nest,” as some die makers 


call it, for a set of pier ing tools the corner of the hole 






GASOLENE 
Full open 


FIG. 1 PARTS OF A KEROSENE 
in the set edge that fits the outside diameter of the shell 
or blank to be pierced should have plenty of bell mouth, 
Fig. 1, 


tates locating the shell in the hole in the set edge, Some 


as shown ii for the reason that it greatly facil! 


Is 
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FIGS. 1 TO 4. SET EDGES AND PIERCING DIES 


die makers shape their set edges as shown in Fig. 2, with 
the result of making it difficult to locate the work. 

The same principle holds good in making a piercing 
die of the peg type, as shown in Fig. 3. The top is 
conical and fits inside the shell. A die of this kind is 
often made as shown in Fig. 4, which makes it difficult 
CHARLES DOESCHER. 


to place the work. 
Waterbury, Conn. 
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Index Drilling and Milling Fixture 


Our engineering department has designed and built a 
fixture which I believe would interest some of your read- 
It would perhaps be better first to describe the work 
done with this fixture. 

Our special line is manufacturing kerosene burning 
carburetors, which use valves and valve levers laid out 
in various angles that require careful machining. The 
carburetors are made in comparatively small lots at the 


ers. 


present time. To machine these valves would mean thou 
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sands of dollars’ worth of special tools for the great 
number of angles that must be taken into consideration. 
as every size of carburetor would require individual equip- 
ment for machining the valves in the different positions. 
In Fig. 1 is shown the number of angles required for one 


Nos 9 
Figs. < 


size of carburetor especially adapted to one car. 
and 3 perhaps give a better idea of the actual work re- 





KEROSENE 


Idle Full open 


CARBURETOR TO BE MACHINED 
quired and the number of angles to which our machining 
department is asked to work. 

Owing to the small lots in which these carburetors are 
manufactured, our engineering department was confront 
with as little cost as 
It is doubtful 


ed with the problem of designing, 
possible, special tools to meet the demand. 
could 


have been 


if any engineering department more 
successful. The dividing head is illustrated in Figs. 
Land 5. 

In Fig. 4 is shown the dividing head set up to mill 


the slot in the part seen in Fig. 3. The part is mounted on 


a graduated disk and held in position by means of a bolt 


with a slot washer that is tightened on the opposite end 
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FIG. 2. DETAILS OF THE PARTS 


It is located 
on the zero line by means of a lug that is adjustable in a 
The ends of the slot are located 
by an adjustable stop on the periphery of a plate or disk, 
which is graduated in degrees and has vernier gradua- 
tions on the side of the two stops. The stops are iastened 
in position by two screws and a nut inside of a T-slof. 
which runs around the entire circumference of the grad 


of the spindle on which the plate revolves, 


T-slot on the zero line. 
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uated The ends of the beveled off 45 
deg., so that they will be easily placed to match with 


They come in contact with 


disk. stops are 
the lines indicating degrees. 
a stop on the frame of the dividing head, which is also 


LD deg. on ear h side. \ hen a segment of 


a circle is required, if the two stops are 


set exactly on a degree line and the 
graduated disk is swung from one stop 
to another, the stop on the frame will 
point out the same degree line at which 
the stop on the graduated disk is set. 
The slots are milled with a four-fluted 
cutter with an end similar to that of a 
flat drill. The cutter is held in posi- 
tion by means of a steel bushing in a 
block clamped on an arm with a slot for 
adjustment to height. The arm is ad 


justable to and from the plate and is | 





clamped in position by means of a } ‘a 
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pointed by the Government to take care of the details in 
with the erection of the monument. This 
commission met at Chicago, Mar. 10, and it was decided 
that $25,000 ought to be added to the other appropriation 


connection 














bevel-edged clamp, which assures ac- » ~ 


curate location, the adjustment being ay 
governed by a scale that is clamped to 2 
the top of the slide and has vernier lines 
graduated on the guide. The slots 
the throttle lever, with the exception ol he 
the end slot, are all 
The 


a miller. 





slots 
The dividing head, 


ing machine, end are ma 
chined on 
which is tipped down so that the face of the disk will 
be upward and parallel with the table of the miller, is 
operated in a manner similar to its vertical position. The 


dividing head is then locked to a fixed position by slid- 
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DETAILS OF THE ‘ARTS 


made by the Government, in order that a fitting me- 
morial might be erected. It is proposed to raise this 
amount by private subscription, and all American engi- 
neers, organizations and societies are invited to aid in 
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FIGS. 4 AND 5. MILLING 


ing the two stops tight against the stop on the frame of 
the dividing head and tightening the screws. 
This fixture is used for drilling the holes in Fig. 3. 
Detroit, Mich. G. Rogers. 
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John Ericsson Monument 


As is probably already known to most engineers, Con- 
gress appropriated last fall $35,000 for a monument in 
memory of John Ericsson, the eminent engineer, to be 


erected at Washington. A special commission was ap- 





AND DRILLING FIXTURE 


commemorating the work of John Ericsson, who gave 
signal service to the country at a time when its very 
existence hung in the balance. 

It is the first time that the United States Government 
has made an appropriation for the erection of a monu- 
ment to an engineer, and engineers generally will, no 
doubt, be proud to aid the efforts of the John Ericsson 
Monument Commission. Subscriptions toward the monu- 
ment will be received by Erik Oberg, associate editor of 
Machinery, 148 Lafayette St., New York City, who is a 
member of the commission. 
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Discussion of Previous Question 
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Brazing High-Speed Steel Tips to 
Machine-Steel Cutting Tools 


Ellis, on 


a method of brazing high-speed 


1 read with much interest the article by J. 
161, 
steel inserts to mild-steel shanks. 
parallels my own. We 
speed steel and “Stellite” 
several difficulties, including those mentioned by 
Ellis. 


For high-speed steel, the brazing and hardening being 


page describing 


Ilis experience closel\ 


raze a variety of shapes of high 
encountered 


Mr. 


tools and have 


one operation, | use copper, the only metal that melts at 
the hardening temperature (1900 to 2000 deg. F.). 
Spelter and brass at this heat separate into their copper 





TOOLS 


VARIOUS TYPES OF BUILT-UP 


constituent and a dirty dross that breaks the joint. The 
copper should be quite thick, 0.040 in. or more, and the 
tool should be withdrawn from the fire as soon as the 
copper begins to flow and show a green scum. A few 
light blows struck on the insert expel the excess metal 
and fill any inequalities in the joint. If made too fluid, 
the copper cools spongy and makes a weak joint. I use 
powdered sal ammoniac in preference to any other flux 
I have tried. With all surfaces ground bright before 
going into the fire, | have very few failures. 

“Stellite” exhibits even more than high-speed steel the 
quality mentione] by Mr. Ellis of taking the brass or 
copper in spots or not at all, but this can be easily over- 
come by tinning the “Stellite” and sweating to it a piece 
of thin soft brass bent to cover the surfaces to be brazed. 
The insert so prepared is then set into the recess im 
the shank, with the heavier brass intended for brazing 





and plenty of well-calcined borax, and is brazed in the 


ordinary manner. The difficulty seems to lie in the cor- 


rosive action of the hot vas of the forge on the high-speed 


steel or “Stellite.” The thin brass melts before the 


insert is hot enough to corrode, and alloys with the 
solder to coat the insert with a thin protective layer 
of brass, to which the heavier metal can adhere when 


melted. 
in hammering “Stellite.” as it 
red and crumbles at a little 
It takes solder with difficulty, 
hot 


Care should be used 


remains brittle even when 
above a bright-red heat. 
but with a 
of zine as a flux. 

We prepare the shanks much as Mr. Ellis describes, 
leaving an abutment on the shank to take the thrust from 
We also set a hard inlay in the shank to prevent 


ean be soldered ver\ iron and chloride 


the cut. 
the toolpost screw from marring it. 

The illustration shows some of the tools and how they 
are mounted: A is a forming tool, B a round-nose tool, 
(‘an offset roughing tool, ) a straight roughing tool with 
left-hand ends; / and F are tangent 
for screw machines: B, C and D have tips of “Stellite,” 
and A, EF and F of high-speed steel. 

Cincinnati, Ohio. 


right- and tools 
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Setting a Core Without a Print 


The article by Donald A. Ilampson, on page 12, which 
illustrates and describes the making and the molding of 
the pattern for the grate, is both interesting and instrue- 
tive, 

Mr. Hampson calls attention to “the advantage of co- 


operation with the foundry.” Speaking about this grate 
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METHOD OF MOLDING THE HUB 


pattern, he states, “the matter of casting these grates pre- 
sented itself when the pattern was nearly finished.” 
It’s the old story. What’s the use of looking for trouble 7 
The cooperation idea did not strike the pattern maker at 
the start, when he was planning the construction of the 


pattern and predetermining the operations of the molder 
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Perhaps existing conditions—location of the foundry, 
shop rules, a fear of displaying a lack of knowledge of 
the little things pertaining to the molding game—were 
responsible for this close finish. 

The pattern maker mentioned in Mr. Hampson’s article 
“stepped into the foundry and asked the foreman if he 
knew of a simpler way.” He followed the molder’s advice 
and made vood at the finish. 

Another simple and practical way for molding the hub 
on the grate pattern is here shown. Make a saddle core 
like the one shown, the hub loose on the arm of the pat- 
tern; secure it in place by means of a wire dowel pin in- 
serted from the back. The whole pattern—the hub up— 
is molded in the drag; sand is filled in up to the top of 
the core; the filling-in of the sand is now stopped, the 
core is lifted from the mold, the dowel pin drawn out and 
the hub is lifted. The core is returned to its place in the 
mold, the filling-in of the sand is continued and the drag 
completed and rolled over ready for the cope. 

Only a small part of the surface of the casting comes in 
contact with the core, consequently a slight shifting of 
the core would not effect the appearance of the casting. 
This is important in the making of stock castings. 

Kenosha, Wis. M. EF. Dvueean. 


Can Profits Be Shared? 


When one of Entropy’s reputation asks the question, 
it is probably presumptuous for a meek and lowly ma- 
chinist even to attempt an answer. 
pares the sharing of profits with the wisp of hay on the 


But when he com- 


fishpole in front of a horse’s nose, it seems to me he 
quite misses the point. The horse had given up the 
chase because the promise was never fulfilled, and prom- 
ises of profit sharing will certainly have no effect unless 
they are really kept—and at frequent intervals. 

I fail to see how Entropy discriminates, in the fourth 
paragraph, page 151, between paying stockholders and 
men out of an accumulated surplus. If no profit is made, 
how can stockholders share it any more than employees ? 
And if we decide to distribute a profit previously earned, 
but not distributed, why should not the employee share 
it as well as the stockholder? It was withheld in one 
case as well as the other. 

Theoretically, every man who works and thereby pre- 
sumably assists in producing the profit should share in it, 
just in proportion as his work is of value. And this in- 
cludes the laborer, whether his period of employment be 
long or short. Otherwise the man who is hired during a 
boom and dropped in a short time, through no fault of 
his own, would never be eligibie for his share of the 
profits. 

Practically, it is difficult to share profits with short- 
term workers or as frequently as desirable. Waiting till 
the end of the year or even six months does not have a 
very strong appeal to the man who lives by the week. Profit 
sharing, to be most effective, must be done at short inter- 
vals. There is no more reason why a man who quits, 
voluntarily or otherwise, during the period should lose his 
share than that a stockholder should sell without getting 
his proportion of the dividend that is due at the next 
quarter. 

The last paragraph is full of meat for careful reflec- 
tion. Frank C. Hupson. 


New York City. 
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Metric System Preferred to English 


With reference to the editorial about the “Anti-Metri: 
Institute,” on page 391, my position is exactly the oppo- 
site of that therein expressed. The fact that the founders 
of this new society admit the need of strengthening and 
improving the English system weakens their position in 
the fight against the metric system. 

The only way that the old standards and units can 
be improved is by changing some and dropping others. 
It can scarcely be doubted that it will be harder to mak« 
such changes than to change from the old system to the 
metric. When two people talk of yards and meters, there 
can be no question what each one means; but if, for in 
stance, the dry quart is changed to agree with the wet. 
there will be no certainty when one buys a quart of meal 
as to the amount to he received. 

All the arguments against the metric system, so far as 
[ have seen any that have gone beyond simple assertion, 
are based on the trouble to be caused by making the 
If the institute is really to improve our present 
system, it means making so many changes that fully as 
much trouble will arise as in changing to the metric sys- 


change. 


tem ; for while the number of changed units may not be so 
great, the difficulty will be enough greater to make the 
total just as bad. 

Finally, if they should succeed in improving the old 
system, they will have still missed the two most import- 
that there is a 
sonable possibility that it will be adopted by at least a 
good part of the world, and that it is a decimal system 

Plymouth, Mich. W. B. GREENLEAF. 


ant points in favor of the metric rea- 
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A Plea for Apprentices 


[ have read with interest a number of articles on the 
subject of apprentices, and I differ somewhat with most 
This talk the 


shop not having time for apprentices is Inconsistent, as 


of the views expressed. about modern 
most of them are hiring a good many so-called first-class 
mechanics who are in reality nothing but apprentices and 
who must be taught. These men eventually make good 
and so will an apprentice. In 95. per cent. of the cases 
the apprentices will be far steadier and stay longer than 
the others. If these up-to-date shops have time to teach 
the “would be,” they can also take time for the apprentice. 

Foremen can find a good many parents who are only 
too willing to have their boys learn a trade in the proper 
way—at a moderate scale of wages, which in my opinion 
is far better than hiring the “would be” and paying him 
good wages. If foremen would give this method a trial, 
they would find it profitable to the firm as well as keeping 
up the supply of skilled labor. 

After these boys have learned the rudiments of the 
shop, they almost automatically work themselves into a 
I find there is plenty of work 
for one boy to every 10 or 12 mechanics. A boy can be 
put on every few months in a shop employing 50 to 
60 men. Each boy is made to help the last one until 
he does what the former has been doing, and so on; 
each one helps the other up the ladder. A very high 
percentage of the apprentices will work out well; and as 
apprentice labor is inexpensive, the experiment is wel! 
CANDER. 


good rate of production. 


worth trying. C. 


Detroit. Mich. 
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Fostering Responsibility in Employees 


The average man shrinks from responsibility. It is 
easy to promote this tendency in the daily routine of the 
shop, but to do so is certainly no part of scientific man- 
agement. The opposite effect is plainly the goal to which 
all organizations should strive, and while divided responsi- 
bility may lead to danger, there seems to be a middle 
course through which beneficial results may be attained. 

In the issuance of orders in the shop, there is an op- 
portunity to systematically foster responsibility on the 
part of subordinates in a way that will maintain discipline 
and build up a spirit of coéperation—a sort of diplomatic 
code. Specifically, this procedure can best be explained 
by the statement made by an eminently successful super- 
intendent: “I never tell a workman that a certain opera- 
tion must be done in such and such a way, but rather ask 
if it cannot be done that way.” 

A suggestion will invariably take firmer root than a 
mandatory order, which almost as invariably breeds re- 
<entment. No matter how subordinate his position, a 
man prides himself on knowing his part of the job. It is 
wise to encourage him in that feeling, for there is no 
vreater stimulus to increased effort than implied confi- 
dence. In this direction too few executives heed the 
psychological effect of their orders. 

Executive ability does not consist of knowing how to 
best carry out the details of every piece of work. Details 
and executive ability seldom harmonize. Otherwise, the 
best workmen would make the best executives—a theory 
not often proved in actual practice. 

An executive who persists in giving detailed instruc- 
tions to a subordinate would do well to positively estab- 
lish that he knows more about the particular work in 
question than does the subordinate. 


Blaming the Other Man for Our Delays 


In the desire to free themselves from blame in the 
eyes of others, many are led to do a grave injustice to 
an innocent third party. The foreman of one department 
is sometimes guilty of attempting to shield himself by 
claiming that delay in another department is to blame for 
his being behind in his output. 

The same thing applies in too many cases to those 
farther up the line, and we find some machine builders 
excusing late deliveries by claiming that the motor 
manufacturers are delaying shipment and by giving 
similar reasons that too often have no foundation in 
truth. The injustice lies in injuring the reputation of 
an innocent party and, in most cases, not giving him 
a chance to prove an alibi, if indeed he learns of the 
libel except indirectly and after it has done its damage. 

When the truth does come out—and it does at times— 
the reputation of the one who excuses himself at the 
expense of others is injured far more seriously than if 
he had told the absolute truth in the matter. No one 
gets away with injustice of this kind successfully enough 











to make it worth while in the long run. It is much 
safer and leaves one with a better feeling to take his 
medicine as he goes along, instead of living with the 
possibility of a revelation that may injure, if not ruin, 
his reputation for reliability. Shifting the blame instead 
of remedying the causes of delay is poor business policy. 


“ 


The Opportunity for Steel Makers 


The severe and unprecedented demand for product has 
made it almost impossible for manufacturers who desire 
extra-fine alloy steels to obtain the desired quality from 
our steel makers. Not that it is impossible for the 
makers to produce such steels, but the great demand for 
other and lower-grade steel has induced them to choose 
the easiest way and neglect the opportunity to secure a 
trade that has hitherto largely gone abroad. 

There is still an opportunity to secure and retain this 
market for high-grade steel forgings, but it should not be 
neglected too long, in the belief that it can easily be picked 
up after the rush is over. Anybody having this idea is 
very likely to be mistaken. Customers are chafing at the 
scant attention they receive; and it will take much more 
effort to secure another trial later, when other markets 
are open, than it does at present. 

A little missionary work now, even though it does not 
pay as well as large tonnage of lower grades, will yield 
big returns in a steady high-grade trade in the years to 
come. Now is the time to lay the foundation for a busi- 
ness that will add not only to the total business, but to the 
reputation of the nation as a maker of high-grade steels. 


Keeping Inspectors Out of Temptation 


There is one phase of the inspection problem, both for 
government and for private use, that deserves careful 
attention, particularly at this time. No inspector should 
be interested in any way in any apparatus or equipment 
that passes through his hands. 

This is so self-evident that it would seem to be an un- 
necessary warning, and yet there are many cases where 
this is being done both in this country and abroad. While 
it is perhaps natural that a man who is inspecting a cer- 
tain kind of machine should devise some new attachment 
for it, he should either refrain from developing his idea or 
resign as inspector of that particular machine. 

There are cases where the inspectors refuse to pass ma- 
chines not equipped with their devices, which at once in- 
troduces grave suspicions as to the strict ethical honesty 
of the individual in question. There are many ways of 
securing financial recompense without actually taking 
money, yet the result is the same and the practice is to 
be discouraged in every way possible. 

No inspector should pass on a class of machines in 
which he has any financial interest, any more than a 
judge should sit in a case in which he is in any way in- 
terested. Let us prevent any repetition of the scandals 
of 1898 by making such things impossible now, 
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Boiler-Tube Testing Machine 


The Watson-Stillman Co., Aldene, N. J., has recently 


added to its line of hydraulic machinery a testing ma 
chine for subjecting boiler or other tubing to interna! 
As shown, the machine consists of 


hydrostatic pressure. 
A stationary 


a frame supported by two sets of legs. 
abutment is placed at one end, while a second one in the 
shape of a carriage mounted on rollers moves on the 
rectangular side bars. This carriage may be set for the 
desired length of tubing and is held in place by pins 














HYDRAULIC TESTING MACHINE FOR BOILER TUBES 
passing through the side bars. Two intermediate clamps 
are used to prevent the tube from buckling while under 
pressure. The pan under the frame serves as a reservoir 
for the initial filling of the tubes and to catch all waste 
water. 

In operation the end of the tube is placed against the 
fixed abutment; the moving abutment is brought to ap- 
proximate position and fastened by means of the pins 
shown. The tube is then made tight by turning the hand 
wheel, which advances a spindle, held in the moving abut 
ment, against the end of the tube. The tube is then filled 
with water, and a high-pressure pump is used to raise the 
pressure to the desired point indicated by the gage. 

The machine illustrated is for tubes up to 44 in. outside 
diameter and can be used with pressures up to 1200 Ib. 
per sq.in. The minimum length of tube is 5 ft., and the 
maximum is 15 ft. The weight is 2000 lb. Other sizes 
of the same general design can be supplied if desired. 


Friction Clutch 

The friction clutch illustrated is one of a line that has 
been recently placed on the market. The principal fea- 
ture of these clutches is the use of friction wedge plates, 
which are tapered transversely. One, forming part of 
the hub, is keyed to the shaft, making it the driving part; 
the other is a fixed part of the pulley proper, which rotates 
on the hub. When the three fingers are pressed against 
the compression plate that is a part of the hub, the pulley 
is moved longitudinally on the hub, thus bringing the 
two wedge plates together. When the clutch is first en- 
gaged, the friction between the plates starts the machine ; 


but as the load is carried, the tendency is for the two 
This 


wide parts of the wedge plates to come together. 
action causes an increase in the pulling power of the 


clutch. 
The hub has three longitudinal grooves and a circula: 


groove to provide for lubrication. Adjustment is taken 

















FRICTION CLUTCH 


care of by screwing the finger carrying spider out or in on 
the end of the hub. The clutches are built in diameters 
of from 2 to 20 in. and are the product of the National 
Clutch Co., Chicago, Ill. 


Flexible Metallic Tubing 
The Titeflex Metal Hose Corporation, 120 Broadway, 


New York City, is placing on the market a form o} 
flexible metal tubing known as “Titeflex,” in which the 

















FIG. 1. CONSTRUCTION OF THE TUBING 

use of packing is done away with. The flexibility, in- 
stead of being obtained by a sliding of the parts of the 
joints, as is the case with most tubing of its kind, is 
due to a bending of the U-shaped sections of metal be- 
tween the joints, which are solidly compressed, making 
them rigid and tight. The construction is shown in Fig 
|. The degree of flexure of each section is so small 
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that the limit of elasticity is not reached when the 
movement of the tube is confined within reasonable limits. 
The four thicknesses of metal at the joint give the tub- 
ing more strength than would otherwise be obtained with 
metal of a given thickness. 

The terminals are threaded in 


such a manner that 


they may be screwed into the tubing, as shown in the 
section, Fig. 2. The threads take the stress due to the 


g. 
pressure in the tube; and unless this is high, the joint 
need not be soldered. When subjected to pressure suffi- 














THE TUBING, TERMINAL 


ARMORING 


SECTION SHOWING 
AND STYLES OF 


FIG. 2. 


cient to cause elongation, a series of galvanized steel tapes 
are braided onto the tube and soldered or brazed to the 
terminals. The construction of this feature is clearly 
shown in Fig. 2, while a completed tube is among those 
illustrated in Fig. 3. 

If the tubing is to be subjected to rough usage or 
abnormal exterior wear, a third covering is put on con- 
sisting of a tube made of interlocking steel ribbon very 
much resembling the ordinary type of flexible tubing 
except that no attempt is made to keep this part tight. 
The construction of this exterior shell, together with the 
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FIG. 3. VARIOUS SIZES AND STYLES OF TUBING 


manner of connecting it to the terminal, is shown in Fig. 
2. This exterior armoring will also prevent the tubing 
from being bent to too short a radius. 

Due to the elimination of all packing material and 
the substitution of a joint that becomes tighter as the 
pressure increases, it is claimed that the tubing will 
carry practically any pressure and is unaffected by heat or 
cold. 


* 


Universal Drafting Board 


The drafting board illustrated has been recently placed 
on the market by the Improved Drafting Board Co., 
Nashua, N. H. The board is of soft pine, is adjustable as 
to height and may be set at any angle from horizontal to 
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vertical. The frame is of white enameled metal, and the 
balancing weights for the board are concealed inside the 
large frame tubes. The feet are provided with felt-covered 
wood inserts, to prevent the scratching of finished floors. 














ADJUSTABLE DRAFTING BOARD 


If desired, a cabinet with compartments for the draw- 
ing utensils may be attached just beneath the board. The 
standard-size board takes drawings up to 28 x 40 inches. 


=: 
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Boring-Tool Holder 


The boring-tool holder shown has recently been placed 
on the market by the G. H. Scott Machine Co., Cleveland, 
Ohio, to meet the demand for a device of compact con- 
struction. The desired adjustment of the tool is secured 
by offsetting the hole with regard to the outside of the 

















BORING-TOOL HOLDER 


inner or adjusting part of the holder. This inner part 
is of hardened steel and lecked by means of a safety 
setscrew. 

The tool may be offset } in.; and graduations are 
provided, as shown, which indicate the amount of offset 
in thousandths of an inch. The boring tool is held 
place by a safety setscrew located in the slot in the 
outer member. The device has a }-in. straight shank. 
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Automatic Profile Shaper 


The automatic profile shaper shown is the product of 
the Luster-Jordan Co., Inc., Norristown, Penn., having 
been placed on the market to fill the need for a machine 
for automatic die shaping. A templet, the shape of the 
die to be cut, is made from sheet steel about 4} in. thick 

















AUTOMATIC DIE SHAPER 

Surface of table, 22x 8 in.; circular motion of table, 8 in.; 
oval motion, 12x 6 in.; distance from center of cutter to sup- 
porting arm, 164 in.; stroke of ram, 4 to 6 in.; cutting speed, 
20 to 35 ft. per min.; distance from floor to table, 48 in.; height, 
58 in.; floor space, 28 x 38 in.; horsepower required, 2 
and is casehardened on the inner, or working, edge. The 
die is roughed out and clamped to the machine table 
with the templet on top. A space of about } in. is left 
between the die and the templet in order to give the 
tool clearance. 

The tool works up and down in a vertical direction, 
and the stroke of the ram is so adjusted that at its 
highest position the cutting edge of the tool is below the 
templet, thus insuring against cutting. ‘The upper part 
of the tool bears against the edge of the templet and 
guides the cutting edge. The table of the machine rests 
on three self-aligning roller bearings and is counter- 
balanced. It is automatically locked in position on the 
up, or cutting, stroke of the ram, thus overcoming any 
tendency for the work to chatter. The upper supporting 
arm swings on a hinge, in order to facilitate the removal 
of the tool. The machine is also adapted for ordinary 
filing work. 

- 


Blueprint Ironer 


The blueprint ironer illustrated will iron and dry all 
types of blue, black-line or Van Dyke prints, taking them 
directly from the washer. Blue-cloth prints may also 
be ironed after drying. The machine consists of a heated 
cylinder 20 in. in diameter, supported by iron end frames 
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held together by means of tie-rods. A fabric apron is 
used to carry the prints underneath the cylinder and 
around to the top, at which point they ride over the curved 
metal fingers and are carried out to the receiving end of 
the machine. The prints emerge from the machine bone 
dry; and if a printing machine of the revolving-cylinder 














BLUEPRINT TRONER 
Floor space for large machine, 68 x 78 in.; gas consumption, 
55 cu.ft. per hr.; electric consumption, 11 K.w.; steam consump- 
tion, 14 to 2 boiler horsepower per hour at 6 to 16 1b. pressure; 
weight, 1825 lb.; capacity allowing for delays, #5 sq.ft. per min 


type is used, the entire operation of printing, washing 
and drying may be carried out in rolls. 

The machine is built in two sizes, 40 and 60 in. wide, 
and may be gas, steam or electrically heated. Either 
belt or variable-speed motor drive is used, as desired. 
The machine is the product of the American Laundry 
Machinery Co., Cincinnati, Ohio. 


% 


Wire and Metal Former 


M. D. Kilmer & Co., Cleveland, Ohio, are now manu- 
facturing the wire and metal former shown in _ the 
illustration. It is used to form wire into staples, hooks, 
eyelets, loops, figures, letters, artistic designs, ete., and 

















WIRE AND METAL FORMERS 
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will handle wire in sizes from 26 to 3 gage with only 
slight changes in adjustment. 

Ten separate and distinct adjustments are provided to 
make possible a large number of finished forms. The 
ght corner is the adjustable 


The pin around 


part shown in the lower r 


guide through which the wire is fed. 
which the bending is done is removable and has shoulders 
of various sizes, as shown. The figures on the plate 
are for indicating the length of wire fed and the angle 
to which it is bent. 


-. 


Bench Drilling Machine 


The illustration shows a bench drilling machine re- 


cently placed on the market by the Henry & Wright 
Manufacturing Co., Hartford, ¢ 
the high-speed type with speeds up to 18,000 r.p.m. and 


is fully equipped with SKF ball bearings. A round 


onn. . The machine is of 























BENCH DRILLING MACHINE 
table to minimum, 9; 


chuck, 3 in.; 
spindle, 8 in.: minimum, 54 in.; 


distance 
base to 


Maximum 
maximum distance 


diameter of spindle, ~ in.; spindle-nose taper, 0.9 in. per ft.; 
spindle movement, 24 in.; speed of rear shaft, 2700 r.p.m 
maximum speed of spindle, 18,000 r.p.m.; drilling belt, 1 in 


diameter of swinging table, % in 
height, 22] in 


size of lower table, 8 x 8 in.; 
weight, 135 Ib.; floor space, 264 x 14 in.; 


driving belt Is used, which operates upon two-step cone 
pulleys. 
The wor aw he laced either } ——— ae 
ihe work may be placed either on the square base oO 
The tipple 
hold dr I]s 


Tight and loose pulleys are place d on the 


the machine or on the round swinging table. 


is equipped with a No. 1 chuck, which wil! 
up to '*/,, in. 
rear shaft, and a belt shifter is provided. 


*g8 
. 


Gear-Cutter Grinder 


The grinder illustrated is one that has been put on the 
market the 
contained type, the motor being attached to a hinged 
plate beneath the bed in such a manner that the proper 
belt tension is maintained at all The belt is 
inside of the head and is thus protected from emery 


self- 


for grinding gear cutters. It is of 


times. 
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bearing 


ball 


The spindle is mounted on SKF 
r.p.m. The table 
mechanism swings on 


dust. 


and runs at 3000 for carrying thn 


cutter and indexing bearings 




















GRINDER FOR GEAR CUTTERS 


protected from dirt by oil-soaked felt washers, the use 


of sliding surfaces being thus obviated. 
The work table may be raised or lowered on the vertical 
which is adjustable longitudinally, thus making it 


desired position, An 


DOsT, 
possible to locate the cutter in the 


adjustable stop finger Is provided. The wheel surface is 


aligned with the table movement by placing a diamond 


in a V-groove at the back edge of the table and swing 
ing it back and forth across the wheel. Equipment is 
furnished for handling cutters with 3-, J-, 1ly'g-, 14- and 
14-in. holes. The machine is the product of the Fenn 


Manufacturing Co., Hartford, Conn. 


The Salesman and the Shopman 
By Roserr F. Nowak 


Is usually Dut on jobs 
will 


house he is working 


a poor mechanic, at 


Ifa 


that are 


hal s 


unimportant, so that his flascoes 


relatively 
iot endanger the reputation of thr 


or, Qn hand, Pian) poor sulesmen, 


firms, are allowed 


the other repre- 


enting reliable at large. 


Some of the salesmen whro call on the shops know al- 
One can often 
catalog than he 


1) . 
k in an hour. 


most nothing of what they have to sell. 


vet more out of fifteen minutes with a 


ould 
Not so very long avo we 


While we 


we thought it a cood ice a to get the 


glean from a salesman’s 1 
had occasion to purchase an air 
compressor, knew what Capacity we needed, 
confirmation of the 
instance the com 


compressor companies, In almost every 


pressor men agreed with the figures we had, although 
we knew they gave it no thought. 


A to Z, 


know in a 


If the average salesman knew his line from 
he could tell the all he wanted to 
minimum space of time. He would then be a more wel- 
come visitor and would do a great deal to improve his 


prospect 


own lot as well as cut down the waste of time. 
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Depreciation of Plants and Tools 


By CHARLES PiEz* 


The table of standard depreciation rates adopted by 
the Conveyor Manufacturers Cost Conference, which ap 
peared in connection with the article on “Perpetual In- 
ventory and Appraisal Values,” recently published, was 
offered as evidence that manufacturers can agree on a 
schedule of depreciation and can arrange a uniform 
method of making depreciation a component part of the 
cost of the product. 

The table reproduced herewith offers the choice of two 
schedules, the first representing a definite percentage of 
depreciation on the original cost, the second representing 
a percentage of depreciation computed on the reducing, 
or depreciated, balance. The two schedules are offered 
as substantial equivalents based on an assumed life of 
each class of items. The assumed life was determined 


EQUIPMENT 


these items, that all replacements are charged to main- 
tenance and that all other obsolete items are charged off 
entirely 

These items rarely have much cash value upon sale 
or liquidation, and care must therefore be exercised to 
prevent inflation of values in their inventory. An occa- 
sional check by actual count and a reappraisal of the valu 
of the active items on the basis provided in the schedule 
of depreciation are strongly advised. 

Two ScHEpULEs For A Bortnec MILL 

In order to compare the two schedules presented by the 
table a standard depreciation sheet for a 34-in. boring mill, 
developed first on a straight rate of depreciation of 43 
per cent. on the original cost and immediately below on a 


INVENTORY 


Name of item, 34in. boring mill, made by Machine Tool Co., Shop No. 183; bought of Machinery Equipment Co., Jan. |, 1894. Account. 40360 Dept. DM 


Inventory value computed on per cent. of original cost; rate of depreciation, 4.5 per cent. on tool, 20 per cent. on installation 


1897 1898 1899 1900 1901 1902 1903 1904 1995 
12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 


Net Net Net Net Net Net Net Net Net 
Value Value Value Value Value Value Value Value Val 


1,080 76 1,021.45 962.14 902 83 843.52 784 21 724 90 665 59 606 28 


1909 1910 1911 1912 1913 1914 1915 1916 
12-3) 12-31 12-31 12-31 12-31 12-31 12-31 12-31 


369 04 309 73 «250.42 191 11 131.80 72.49 13 18 0.00 


1897 1898 1899 1900 1901 1902 1903 1904 190 
12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 
14 51 0 00 


Inventory value computed on reducing balance; rate of depreciation, 10 per cent. tool, 20 per cent. on installation 


1894 1895 1896 
12-31 12-31 12-31 
34-in. boring mill with turret heads and }jaw 
chuck in table per specifications detailed in pur Net Net Net 
chase order B-2592; cost, $1,318; deprecia- Value* Value Value 
tion, 4.5 per cent 1,258 69 1,199 38 1,140 07 
1906 1907 1908 
12-31 12-31 12-31 
546.97 487.66 428 35 
1894 1895 1896 
Cost of installation, $72.59; depreciation, 20 per 12-31 12-31 12-31 
cent 58 07 43.55 29. 03 
1894 1895 1896 
12-31 12-31 12-31 
Net Net Net 
$4-in. boring mill as above, $1,318 depre Value* Value Value 
ciation, 10 per cent 1,186.20 1,067.58 960 82 
1906 1904 1908 
12-31 12-31 12-31 
335.02 301.52 271. 37 
1894 1895 1896 
Cost of installation, $72.59; depreciation, 20 pet 12-31 12-31 12-31 
cent. 58.07 46. 46 37-17 
1906 1907 1908 
12-31 12-31 12-31 
3.98 3.18 2.54 


* Net value in each instance is given in dollars 

by the members of the conference, many of whom had 
been in active business for more than 25 years and had 
had considerable experience in the depreciation of build- 
ings and equipment, resulting from wear and tear, from 
obsolescence, from the development of newer and more 
economical forms, or from inadequacy to meet the ex- 
panding needs of the business. The assumed life is not 
therefore mere conjecture, but has behind it long experi- 
ence fortified by actual records. The rates are conserva- 
tive, because it would be unfair to assess excessive depre- 
clation against costs. 

The rates provided under the “Per Cent. on Cost” 
scheduie extinguish the entire cost at the end of the 
assumed life, while the equivalent rates under the “Per 
Cent. on Reducing Balance” schedule are supposed to 
bring the items to a scrap value at the end of the same 
period, 

In the case of small tools, punches and dies, chills 
and flasks, fixtures and furniture and patterns, only the 
additions actually made for the purpose of fabricating 
standard product are to be inventoried; these are to be 
depreciated as indicated under the “Per Cent. on Cost” 
schedule and are thereupon to be subjected to no further 
depreciation. Care must be exercised, particularly in 


*President, Link-Belt Co. 


1897 1898 1899 1900 1901 1902 1903 1904 1905 
12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 
Net Net Net Net Net Net Net Net Net 
Value Value Value Value Value Value Value Value Valu 


864.74 778.27 700.44 630.40 567.36 51062 459 56 413 60 372 24 


1909 1910 1911 1912 1913 1914 1915 1916 
12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 


244. 23 219.81 197.83 178 05 160.25 144 23 129 81 116.83 


1897 1898 1899 1900 1901 1902 1903 1904 1905 


12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-3} 


29 74 23 79 19.03 15.22 12.18 9 74 779 
1909 1910 1911 1912 1913 1914 1915 1916 
12-31 12-31 12-31 12-31 12-31 12-31 12-31 12-31 
2.03 1 62 1.30 1 04 0 83 0.66 0.53 0.42 


10 per cent. rate on the reducing balance, is given here- 
with. 

The rates are those provided in the schedule for ma 
chine tools. Upon the first schedule the amount of de- 
preciation is uniform for each year; in the second the 
first year’s depreciation is deducted from the original 
cost, and the second year’s depreciation is computed on 
the remainder, or as it is termed in the table, on the 
reducing balance. 

The amount of the second year’s write-off is therefore 
less by 10 per cent. than that of the first year, and the 
amount written off each succeeding year continues to 
decrease by the same percentage. The original cost is 
never, by this process, wholly extinguished, but the 
amount of depreciation written off each year by this 
method approaches more nearly the shrinkage in value 
that actually takes place. Under normal conditions loss 
in the selling value of any item of equipment is more 
rapid in the early years of its life than in the later years. 


Then too, there is usually some salvage, some scrap value 
at the end of the period, and this scrap value may be 


larger or smaller, depending upon the nature of the raw 


materials of which the item is composed. It is for these 


reasons that I lean strongly to the method of com- 


puting depreciation on the reducing balance and recom- 


mend the rates of the second schedule for adoption. 
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As was pointed out in the previous article, the method 


employed by many manufacturers of charging deprecia 
tion to the profit and loss account is wrong; for while 
this method accomplishes the purpose of bringing the 
book values of assets in line with actual values, it does not 
make depreciation a part of the cost of production. To 
accomplish this all equipment, jigs, templets or patterns 
especially made for a particular order should be wholly 
charged to that order, and the reduction in value of all 
other buildings and equipment, as determined by the 
schedule of depreciation, must be considered a legitimate 
expense of the business and charged against the cost of 
the product. The easiest method of accomplishing this 
is to estimate in advance the depreciation for each cd 
partment of the plant for the ensuing year and then assess 
one-twelfth of these estimates as monthly expense charges, 
against the making these depreciation 
charges in this wise components of the departmental ex- 


departments, 


penses and factors in the departmental overheads. ‘De 
preciation charges that cannot properly be assessed against 
any particular department should be assessed against gen 
eral expense and distributed over the product through the 
general-expense factor. 

Any differences between the estimated depreciation and 
the actual depreciation as revealed by the final. inventory 
must of course be adjusted before the closing of the books 
is accomplished. 

Two methods of treating the inventory of buildings and 
equipment can be followed: First, the inventory can be 
carried at the net figure with depreciation deducted, o1 
second, the inventory can be carried at the original valu 
and a depreciation-reserve account created which will be 
In the 


second case the records of original costs are preserved, 


credited with the amount charged off each year. 


the total amount charged off to depreciation is always 
available, and the net value equal to the difference be 
tween the two is readily determinable. The second method 
commends itseit, therefore, as a more complete record of 
actual procedure than the first. In the following tabu 
lation, giving the standard depreciation rates adopted by 
the Cost two 
are assumed to be substantial equivalents: 


Manufacturers Conference, the schedules 


Per Cent Per Cent. on 


on Reducing 

Building and Accessories Cost Balance 
Reinforced concrete or steel and tile 2 3 
Brick and steel with noncombustible roof and concrete 

floors 2.5 4 
Brick, steel and wood 3 5 
Brick and wood : 3 5 
Steel frame, wooden roof and corrugated iron walls 35 7 
Steel frame, noncombustible roof and corrugated iron 

walls ’ ; 3 6 
Concrete block, with wooden roofs and floors 3.5 ~ 
All-wood structures, well built (20 years) 4.5 10 
All-wood structures, cheap (20 years) 5 12 
Sprinkler system (20 years) . 4 7.5 
Heating and ventilating system (20 years) 4 7.5 
Water and sewer piping and sanitary fixtures (wher 

sep rats ) 4 7 5 
Tanks and reservoirs, steel 4.5 10 
Tanks and reservoirs, wood (10 years), (all repairs 

and maintenance to be charged to account 8059) 9 20 

Machinery and Large Equipment 
Boilers, pumps, feedwater heaters and air com- 

pressors 6 15 
Power piping 6 15 
Switchboards, main wiring and conduit 6 15 
Engines and dynamos 5 10 
Machinery, motors, machine tools, traveling cranes, 

ete 4.5 10 


Punch presses, bending rolls, power shears and drop 
hammers . 

Machine-tool accessories—boring bars, drivers, key- 
seating broaches, etc. (all renewals to repairs) . . 50 

Cupolas, converters, melting furnaces and accessor- 


les 10 
Annealing and heating furnaces, ovens, forges, et« 5 10 
Motor trucks 20 60 
Storage-battery locomotives (battery renewals to 

re pairs) 10 30 
Horses and wagons 2 35 


Steel shelving, lockers, ete ; 12 
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For the items below, a single write-off at the rates spe 
cified is made and the balance carried as a part of the 
inventory without further reduction. Only items actively 
used in fabricating standard product and described in 
schedule as net items should be so treated, all other items 
being charged off wholly to expense. 


Per Cent Per Cent. on 
on Reducing 
Small Tools Cost Balance 
For machines, net additions 50 
Hand tools, net additions 50 
Punches and dies (standard), net additions 50 
Chills, iron and steel flasks and accessories, net 
additions 50 
Fixtures, Furniture and Miscellaneous Equipment 
Mechanical appliances, net additions 60 
Departmental wiring and electric fixtures, net addi 
tions 60 
Miscellaneous items (wood), net additions 70 
Patterns (Standard) 
Metal, net additions 75 
Wood, net additions (all patterns required for a pat 
ticular order or contract to be charged to the job) 100 
Drawings 
All new standard drawings to be charged to expense; 
ill drawings required for a particular order or con- 
ract to be charged to the job 
Miscellaneous Real-Estate Improvements 
Pavements, sidewalks, fences taining walls, road 
ways, tracks, yard drainage, general conduits, 
tunnels, vaults, et 4.5 iD 


x 
Cutting a Perfect Gear 
Broken Cutter 
By A. E 


with a 


BURRELL 


» 


The capacity of the Fellows gear shaper is 35 in., pitch 
diameter four pitch, and I know from experience that in 
If Mr. Clark, 


68, was cutting three pitch with one cut, as his 


cast iron this can be handled in one cut. 
page 
article states, 
as to ignore its limitations or so much about it that he 


he either knows so little about the machine 


is convinced it has no limitations. 


However, for good work even in cast iron two cuts 


should be taken for either three or four pitch; and when 
using a eutter with a tooth broken out, four revolutions 
of the work should be made to complete the gear, two at 
roughing depth and two at the finished depth, for 


If the gear is completed in two 


thi 


the 
revolutions, it is very evident that, during the second, 10 


following reason: 


of the teeth in the cutter will be taking a light cut, while 
the eleventh will have to cut a space To full depth out 
of the stock left by the gap in the broken cutter during 
the first revolution of the gear. This naturally would 
give slightly uneven teeth, liable to give trouble if closely 
assembled: hence, the necessitv for making four revolu- 
tions of the work. On production work, this of course 
could not be tolerated, and the broken cutter would be 
discarded. 

Mr. Daiber, page 254, tells about cutting on the same 
machine some steel gears small enough for instrument 
work, a very different proposition from three pitch in cast 
iron. He says that he has trouble in cutting gears with- 
in 0.004 to 0.006 in. 
cutter teeth burning, and inquires what is the best lubri 
this His cutter trouble 


caused either by his using a carbon-steel cutter instead of 


of concentricity, also with the 


work. must be 


; 


cant to use on 
one made from speed steel or by an improper annealing of 
the cast- and tool-steel blanks he is cutting. With a 
speed-steel cutter and blanks thoroughly annealed, using 
the best No. 1 lard his 24-26 pitch 
gears can easily be finished with one cut without burn- 
ing the cutter. If the lard oil is not entirely satis- 
factory, there is a heavy-duty sulphonized lard oil on 
the market, which is good on tough, stringy stock. 


oil as a lubricant, 











Business Items 











The J. R. Stone Tool and Supply Co., Detroit, 
Mich., will act as exclusive sales agents in 
eastern Michigan for the Greaves & Klusman Tool 
Co., Cincinnati, Ohio 


The Astra Electrie Novelty Works, Inc., has 
recently been formed to manufacture dry batteries 
for flashlights The factory is at 152 Wooster 
St. and the office at 45 l7th St., New York 
City. 

The Rider-Ericsson Engine Co. 
and the new officers are: Samuel Andrews, presi- 
dent; A. W. Christianson, vice-president and 
general manager; Sanford Abrams, treasurer; D. 
C. Dominick, secretary. 


The Mott Sand Blast Manufacturing Co., Inc., 
will move to its new plant in Brooklyn, N. Y., 
some time about the first of April The new 
plant has been especially fitted up with facilities 
for manufacturing sandblast apparatus and allied 
equipment. 


The Vanadium-Alloys Steel Co., Pittsburgh, 
Penn., has recently made arrangements with the 
following companies to carry a stock of its vari- 
ous high-speed and carbon steels: E. T. Ward's 
Sons, Boston, Mass. ; George Nash Co., New York 
City; Field Co., Inc., Philadelphia, Penn. ; George 
Nash Co., Chicago, Il 

The Reynolds Machine Manufacturing Co., Mas- 


sillon, Ohio, has recently been organized and the 
following officers elected: F. C. Snyder, president ; 


East 


has reorganized, 


0. F. Binford, secretary and treasurer; G . 
Reynolds, general manager The new company 
has taken over the plant formerly operated by 
the Reynolds Pattern and Machine Co 


The Cleveland Brass and Copper Mills, Inc., 
will have in operation within three or four months 
the first brass and copper mill in the state of 
Ohio, in Cleveland The new company has the 
following officers: President, Henry C. Osborn, of 
the American Multigraph Co.; vice-president, B 
F. Brusstar, head of the Michigan Copper and 
Brass Co., Detroit; secretary, B. M. Gardner, 
head of the B. M. Gardner Co., Cleveland; treas 


urer, H. P. McIntosh, Jr., of the Guardian Sav 
ings and Trust Co The directors include the 
officers and S. H. Moore, Chisholm-Moore Manu 
facturing Co.; E. E. Allyne, of the Aluminum 
Castings Co.; J. H. Foster, of the Hydraulic 
Pressed Steel Co.; J. H. Harrison, of the Atlas 
Bolt and Screw Co.; J. A. House, of the Guardian 
Savings and Trust Co.; and C. R. Hamilton. All 


forms of rolled and drawn brass and copper prod 
ucts will be manufactured 


The Charles A. Strelinger Co., Detroit, Mich., 


has moved to its new store at 43-52 Larned St 
The new building is on a plot 100x120 ft. and 
comprises six stories and basement It is one 
of the most modern machinery supply houses in 
the country. The basement is made over into a 
metal salesroom for heavy storage The first 
floor contains small supplies, tools and the sales 


office. A mezzanine on the east and north sides 
of the first floor is occupied by the clerical offices 
—bookkeeping, auditing, filing, etc Under the 
mezzanine, in back of partitions, is the shipping 
and receiving room. The second floor is devoted 
to machine-tool display, private offices and con- 
ference room The third floor is given over 
entirely to factory supplies and surplus stocks of 
tools ; the fourth floor to wood-working machinery 


and surplus general machines, the fifth floor 
almost entirely to transmission appliances and 
the sixth floor to general storage supplies and 
machinery. A feature of the new building is a 
spiral chute which runs through from the sixth 
floor to the first floor. It has a capacity of 200 
Ib. and can take a box or pulley 24 in. in width 





Obituary 











Albert Clark Stebbins, a vice-president of the 
Niles-Bement-Pond Co., 111 Broadway, New York 
City, died on Feb. 28 at his home in Plainfield, 
N. J He was born in Monson, Mass In the 
year 1865 he became an apprentice in the machine 
shop of Lucius W. Pond, Worcester, Mass. He 
continued as a machinist in this shop until 1870, 
when he was appointed New York representative 
of L. W. Pond, with an office on Liberty St 
About 1875, when the Pond business passed into 
the hands of David W. Pond, son of Lucius W., 
Mr. Stebbins returned to the Worcester shop in 
the capacity of superintendent. In 1887 the shop 
at Worcester was taken over by the Pond Machine 


Tool Co., of Plainfield, N. J., and the shop equip- 
ment was moved to new buildings in the latter 
town. 

Mr. Stebbins went to the Plainfield works as 


vice-president and general manager and directed 
the construction and equipment of the new shops 
He continued in this capacity until the organiza 
tion of the Niles-Bement-Pond Co., when he was 
elected vice-president of this company and local 
manager of the Pond works He served a term 
as member of the city council of Plainfield and 
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vice-president of 
Mr. Steb- 


at the time of his death was 
the Dime Savings Bank of that city. 
bins was 73 years of age. 





Personals 











Carl A. Smarling is now superintendent of the 

Rider-Ericsson Engine Co., Walden, 

William Langdon has beseme assistant purches- 
ing agent of the Willys-Overland Co., Toledo, 
Ohio. 

G. K. Atkinson has taken a position as chief 


engineer with the Wood Turret Machine Co., 
Brazil, Ind. 
H. B. Ibsen has formed Ibsen & Co., Milwaukee, 


Wis., to manufacture gage standards. A bulletin 
of this company is ready for distribution. 

J. L. Swayze has been appointed superintend- 
ent of the bolt and nut plants of the American 
Iron and Steel Manufacturing Co. 


Sir Robert Hadfield has offered £200 to provide 
for a prize for a new and accurate method for 
determining the hardness of various metals 


Alfred H. Bartseh, formerly with the Bosch 
Magneto Co., has recently taken a position with 
the McLain-Hadden-Simpers Co., New York City. 


L. H. Allen, formerly assistant secretary and 
treasurer of the Baird Machine Co., Pittsburgh, 
Penn., has retired and has been succeeded by 
WwW. E. Gnann. 


J. Morgan has severed his connection with the 
Remington Arms-Union Metallic Cartridge Co. to 
engage in the banking business with the National 
Mohawk Valley Bank, Mohawk, N. Y 


E. D. Kilburn, manager of the power depart- 
ment of the New York office of the Westinghouse 
Electric and Manufacturing Co., has been ap- 
pointed district manager of the same office. 


W. S. Rugg, formerly district manager of the 
New York office of the Westinghouse Electric and 
Manufacturing Co., succeeds Charles 8S. Cook as 
manager of the railway department, with head- 
quarters at East Pittsburgh. 


E. P. Dillon, formerly assistant to the manager 
of the railway and lighting department of the 
Westinghouse Electric and Manufacturing Co. at 
East Pittsburgh, Penn., has been appointed man- 
ager of the power division of the New York office. 


W. H. Reece, formerly connected with the 
Northampton Emery Wheel Co. and the Reece & 
Hamman Co., is now in charge of the grinding 
and polishing machine department of the Noble 
and Westbrook Manufacturing Co., Hartford, 
Conn. 


A. A. Templeton, president of the Detroit Seam- 
less Tool Co., is now president of the Detroit 
Chamber of Commerce P. Johnson, of the 
Detroit Screw Works, and H. W. Hoyt, of the 
Great Lakes Engineering Works, have been elected 
vice-presidents. 


L. K. Berry, district manager in New York for 
the Warner & Swasey Co., Cleveland, Ohio, has 
been appointed assistant sales manager with 
headquarters in Cleveland E. Gardner be- 
comes district manager for New York and is as- 
sisted by R. L. Glaser. 

Joseph F. Owens, of the La Pointe Machine 


Tool Co., Hudson, Mass., has proposed the Ameri- 
can Metal Working Foreign Travelers’ League. 
The object of this league is to make arrangements 
for such machine-tool salesmen as intend to go 
to Europe after the war to cross on the same 
boat and keep in touch with each other afterward. 


Anyone interested should write to Mr. Owens at 
the above address. 

Harrison W. Craver, chief librarian of the 
Carnegie Library of Pittsburgh since 1908, has 


tendered his resignation to the Library Committee 
of the Board of Trustees of Carnegie Institute, to 
take effect Apr. 1. Mr. Craver has accepted a 
position as director of the library of the United 
Engineering Societies of New York and will 
leave Pittsburgh the latter part of March to 
assume his new charge His new position will 
put him in direction of what is believed to be 
the largest engineering library in the world, with 
approximately 150,000 volumes on technological 
subjects on its shelves. 





Trade Catalogs 











Geared Circulating Pumps. CC. F. Roper & 
Co., Hopedale, Mass. Circular. Illustrated. 

Vises. Prentiss Vise Co., 110 Lafeyette St., 
New York. Catalog No. 50. Pp. 96, 72; 6x9 in. 
illustrated. 

“Max F” Grinding Wheels. Springfield Grind- 
ing Co., Chester, Mass. Catalog. Pp. 6x9 in.; 
illustrated. 

Tilted Turret Screw Machines. Wood Turret 
Machine Co., Brazil, Ind. Catalog. Pp, 22; 
8x11 in.; illustrated, 


ST 
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46, 








imperial Dupiex Dry Vacuum Pumps. Inger- 
soll-Rand Co., 11 Broadway, New York. Form 
No. 3038. Pp. 24; 6x9 in.; illustrated. 
Milling Cutters, Counterbores, Reamers, Man- 
drels, etc. Advance Tool Co., Cincinnati, Ohio. 
Catalog. Pp. 38; 5x7% in.; illustrated. 
Electric Fans. Sprague Electric Works, 527- 
531 West 34th St., New York. Booklet No. 
B-3409. Pp. 22; 3%x6 in.; illustrated. 
Ingersoll-Rogler Straight Line Dry Vacuum 


New 


Ingersoll-Rand Co., 11 Broadway, 
illus- 


Form No. 3037. Pp. 24; 6x9 in.; 


Pumps. 
York. 
trated. 

Single-Phase Variable-Speed Motors. 
Electric Works, 527-531 West 24th St., 
Bulletin No. 41,514 Pp. 12; 8x 10% in. 
trated. 


Calipers, Dividers, Punches, Steel Rules, Gages, 


Sprague 
New York 
; illus- 


Hacksaw Frames, Toolholders, ete. Union Tool 
Co, Orange, Mass. Catalog. Pp 54; 6x9 in.; 
illustrated. 


The Revolvator—Portable Elevator or Tiering 
Machine. New York Revolving Portable Elevator 
Co. Jersey City, N. J. Catalog. Pp. 24; 4x9 
in. ; illustrated. 


Ball Bearings in Machine Tools. Hess-Bright 


Manufacturing Co, Front St. and Erie Ave., 
Philadelphia, Penn. Pamphlet. Pp. 28; 6x9 
in. This pamphlet contains photographs and 


line drawings showing applications of ball bear- 
ings. 





Forthcoming Meetings 











Engineers 


American Society of Mechanical 
Rice 


Monthly meeting, first Tuesday. Calvin W 
secretary, 29 West 39th St., New York City 

The Machine Tool Builders Associa- 
tion. consultation will be held at 
the Cincinnati, Ohio, May 21 and 
99 


National 
The spring 
Hotel Sinton, 


Association will hold 
25 and 26 at the Hotel 


The National Metal Trades 
its next convention on Apr. 
Astor, New York City. A meeting of the admin- 
istrative council of the association will be held on 
the day preceding that on which the convention 
opens. 


Boston Branch National Metal Trades Associa 


tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Engineering Society. Monthly meet- 
E 


ing, fourth Wednesday of each month. A. 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R. 

New England Foundrymen’s Association. Reg 


ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 


Society of Western Pennsylvania 


Engineers’ 
third Tuesday; section meeting, 


Monthly meeting, 


first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 
Rochester Society of Technical Draftsmen 


0. L. Angevine, 
Rochester, N. Y 


last Thursday. 
Genesee St., 


Monthly meeting, 
Jr., secretary, 857 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. E. N. Layfield 
secretary, 1785 Monadnock Block, Chicago, Ill 


Philadelphia Foundrymen’s Association. Meet 
ings, first Wednesday of each month. Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular mect- 
ing, second Friday of each month. Oscar S. Teale. 
secretary, 35 Broadway, New York City 


The Society whose 


of Automobile Engineers, 
name will be changed next month to Society of 
Automotive Engineers, has been arranging for 
the most elaborate summer meeting in its history, 


including events and presentation of technical 
matter connected with aircraft, watercraft and 
farm tractors as well as motor cars. The various 


including the meetings committee, of 
and the papers 


committees, 
which David Beecroft is chairman, 
committee, which is conducted by H. G. McComb, 
have well-advanced plans that can be put into 
final effect quickly as soon as it shall be known 
whether it will be possible or advisable to hold 
sessions of the scope intended. Meantime, an- 
nouncement of the time and place of the meeting 
is being withheld pending development of interna- 
tional conditions, with the thought that in the 
event of untoward results in this respect the 
society shall be as untrammeled as possible with 
plans interfering in any way with direct work for 
the nation 
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SYNOPSIS—The necessity that has forced us to either arm our merchantmen or give up our rights 
to sail the S@0s8 makes necessary the manufacture if shells for the duns lo he UN¢ ' on merchantmen. 
The sinking of the numerous vessels withoul warning of any h ind emphasizes thie NCCESSULY for arms 
and ammunition with which to protect our commerce and the lives of American seamen. This article 
qives in de tail the methods used by the navy yard at P get Sound for mak md 6 in. common naval shells. 
Owing to the great demand made upon this country, of powder is used and undue variation in the weight of 
many shops are now thoroughly familiar with the process — the projectiles affects the range: (2) the center of gravity 
of manufacturing British, French and Russian shells. must be maintained or the projectile will “tumble” in 


The United States Navy pro- P Hight; (3) the projectile 
jectiles differ radically from must be concentric or it will 
the army shells of foreign tried - vive an erratic flight, causing 
countries and require a de- ’ yn wide dispersion. These bal- 
> Vl (ht y WP . 
parture from the methods of LM aan" wis Pa listic qualities a shell must 
> 2 . ~ A “ " . 

manufacture of foreign shells. aca qn \ yi have; but just how to ob- 
. ° atti \ HH}}) HI ; } ° ] 

As the time for shops to get h Te yi tain them and keep within all 
started on this work may be i, \ ul y I the small tolerances allowed 
S 4 j ‘Ase ; ar. 1 is »— , ) yw mine if i he | » } i . » 
short in case of war, It I be- 6x’, \ il FY A) in the dimensions is the me 
lieved that a description of ’ \ J chanical problem to be solved. 
a successful method of ma- ¥ wr 4 \NNAY From experience gained at 
chining the navy projectiles — a . the Puget Sound navy yard, 
will make it possible for con- KG and in other shops visited, it 
tractors to equip their ma- ms mav be stated as a general 
chines by the time forgings na) rule that the ordinary three- 
can be obtained.  Further- sp! and four-jawed lathe chucks 
more, the ideas here set forth cannot be successfully em- 
nae id 4p ee ; 

may enable mechanics in the ploved in the manufacture of 
United States to Improve on FIG. 1. ROUGH-FORGING AND FINISHED UNITED shells. Draw-in, or pot chucks, 
this method, thereby decreas- _ STATES NAVY 6-IN. COMMON PROJECTILE collet chucks and expanding 
ing the cost and increasing mandrels must be used. To 
the output. There are three essentials in the machining of save the cost ol handling. as many operations as possible 


projectiles : (1) They must be of a certain weight within a should be performed at one chucking: and where engine 
very small tolerance, because a standard weight, or charge, —Jathes are employed turret heads should be fitted to the 


*United States Navy, Submarine Division crossteed, 
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Fig. 1 gives the dimensions of the rough forging fur- forging is pierced too much out of center or flat on the 
nished the navy yard, but not the dimensions of the fin radius, it is marked and no machine work is wasted on it. 


ished projectile. It was assumed that the steel billets The machine consists of a cast-steel stand with two 
would be punched 
in the forming 
dies at one stroke. 






















In that case allow- 
ance must be 
made for the 
punch running 
out of true in a 
great many forg- 
ings. Fig. 2 shows 
the centering and 
gaging machine, 
This machine 
serves two pur- 
poses : First, cen- 
tering the outside 
of the forging 
true with the cav- 





FIGS. 2 TO 4. CENTERING GAGE AND THE METHOD OF DRILLING THE CENTER 
Fig. 2—View of centering and gaging rig, operation 1. Fig. 3—Six-inch projectile forging in centering and gaging rig. 
Fig. 4—Drilling center in 6-in. forging, operation 1 
ity, for rough-turning the outside, and second, determin- columns between which the forging is placed for center- 
ing whether or not there is sufficient stock in the forg- ing and gaging. On top of the column is a swinging arm 
ing for finishing. If insufficient stock is found, or the secured by a handle nut, containing the centering bush- 
ing. The stop on the back allows the spindle to tilt about 


a " , 65 deg. for slipping the rough forging over the spindle. 
s i i z 
ff 3 a : ; 
Ay l" rap os Fnf..cusccecccocece > 


, ii 





























FIG. 6. RADIUS-TURNING ATTACHMENT FOR HAMILTON 
LATHE, OPERATION 2 


The weight of the shell on the cone forces the three 

rollers out against the base of the forging, firmiy holding 

J the forging true with the cavity. The forging is thrown 

FIG. 5. EXPANDING MANDREL FOR HAMILTON LATHE, _ back into the frame and the top plate closed. The forg- 
OPERATION 2 ing is removed by the forked handle shown. 
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A later development was fitted to offset the forgings 
when too much out of center for the machine. 
sists of handwheels on threaded stems operating the base 
of the 
giving 
fs in. 
ing is 


This con 


spindle and 
an offset of 
Each 


revolved on 








forg- 


FIG. 7. ROUGH-TURNING 6-IN. FORGING, OPERATION 2 


the centering spindle while the movable indicator pins 
are held against the forging. Should the stock pins, Figs. 


2 and 3, show insufficient stock for finishing, the lines on 


the indicator pins pass beyond the es- 
tablished marks. If the 
good, is center-punched through the 
bushing, as shown in Fig. 3, and the 
bench mark is established on the base 
forging. The forging is then 
the center drilled in a 
press, Fig. 4. The bush- 
ing in the lever recently 
enlarged, and the the 
bolted to the press table so 
that the drilling is done without re- 
moving the forging from the center- 
ing machine. This operation has been 
found necessary, as the points of many 
forgings dropped in For 
operation 2, an old 32-in. by 8-ft. 
Hamilton engine lathe was fitted with 
an expanding mandrel and a radius- 
turning attachment. The outside ha 
ing been centered with the cavity, the forging may be 
on a mandrel for rough-turning. 
ed to grip the inside of the forging firmly, so that it would 


forging is 


of the 
removed and 
radial drill 
swing has 
been base of 


casting 


cooling. 


FIG. 9 


held 


The mandrel was design- 
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length concentric with the cav- 


fits over the 


be rough-turned the entire 
itv. The 
lathe spindle. 


steel and 
The forging is gripped by three dog wedges 
Fig. 


shown at B 


mandrel is made ef cast 


5, which are held in place 
and (. These 
wedges are forced out by the medium-steel taper spindle 
The into the taper spindle runs 
through the hollow spindle of the lathe and is operated by 


of tool steel, shown at A 


by pins and springs, dog 


shown. rod screwed 


a handwheel. and the 
shell is further supported by the tailstock in the center 
drilled in operation - 

In order to obtain a heavy cut and prevent chatter- 


The grip is over a length of 3 im., 


ing of the tool a positive radius-turning attachment was 
made for the roughing machine, in accordance with Figs. 
6 and ?. The frame consists of two arms of cast tron 
secured to the back of the lathe bed, shown at A. The 


radius arm B is of medium steel on a radius of 45.5 in. 
Lo the tool 
In order to remove the 


and is secured carriag 


bolt. 


» by a composition (\- 
roughing cut 
two tools were 


meti 11 on the 
as quickly as possible, 
fitted : take the 
and the other to 


one to straight cut 
bour- 
Marks 


face- 


begin at the 


and take the 
established on 


radius. 
the lathe 


relet 
are 








| ey 


} 


4 “ae te, ‘ 
4 


ATHE FITTED FOR PERFORMING OPERATION 32 


indicator is used for setting each 
shell is 
day to determine 
that the 


with instructions. 


and a carriage 
correct ly . A 
each 
and 
accordance 


plate 


forging accurately gaged from 


this machine once whether the 


tools are forgings are leay 
ing the 

The 
accurately set 
established mark on the 


the radius-turning bar is set 7.02 


properly set 
machine in 
forging is chucked on an expanding mandrel and 
bench mark and the 
The 
in. from the 


with the tram in the 


mandrel nut. center line of 
bench mark 
established in operation 1; at this point the indicator on 
the lathe carriage with the established 
on the lathe. With the carriage set in this position, the 


comecides rage 





A} 








BARS AND BORING 
OPERATION 3 


FIG. 8. OF BORING HEADS 


LATHE, 


DETAILS 
FOR GISHOLT 





FIG. 10. CUTTING AIR VENTS IN SINUSOIDAL RIBS, 


OPERATION 4 
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radius-turning tool is accurately set with gages. The tool 
for turning the straight body is set 10.5 in, behind the 
radius-turning tool. The 
faced off to the bench mark. 
in diameter in the rough, and 
to turn to 6ygin. requires a cut of yy in. on a side. This 
No cutting compound is used in 
The cutting tools are made of § x 1}-in. 
tungsten tool steel. A speed of 47 ft. per min. with a 
feed of */,, in. is used, and it is necessary to sharpen tools 


about every sixth shell. 


base of the forging is then 


The forgings are 64 in. 


vives je in. to finish. 


this operation. 


This operation is also shown in 
Fig. 7, taken the back of the 
lathe to show the radius attachment. 


which is a view from 


The outside having been rough-machined concentric 
with the cavity, the forging can now be chucked in a 
universal pot-chuck 


for boring the cay ? 7 
ity. Gisholt turret —) “ 
. ’ e f 
lathes were the ' _ s ! 
most available for Fl 
the boring. opera eke br 
tion 3, a universal \ a 
chuck, bolted to the "' 
faceplate flange be i 
ing used. This is a «i j 
draw-in chuck with a. i> 
; we ee a 
a 20-in. wheel, the , ‘ , 
woe 
collet being made , A 
in six segments  eON EERE 
carefully machined.  (k------ 004 aa 
The segments are FIG. 11. DETAILS OF PLATE 


separated by small 
springs, which release the forging when the nut is backed 
off the taper. 

Fig. 8 shows the special boring bars and cutting heads 
for the Gisholt turret lathe. The straight head A car- 
ries the cutting tools for boring, these being made of 4-in. 
square tungsten tool steel. Two heads were made for 
each bar, so that the cutting tools could be changed 





BANDING 


SIX-INCH PROJECTILE FORGING IN 
PRESS, OPERATION 5 


FIG. 13. 


and a reserve head remain always available. The rough- 


boring bar removes y's in. of metal, finishing a hole to 
334 in. and leaving #5 in. to be removed by the finish- 
ing tool. 
eter of 33 
eter of 4 inches. 

The roughing radius head is shown at B. The cutters 
are made of 4x 4-in. and $x 1-in. tungsten tool steel and 
the lengths of cutters vary as shown in the illustration. 
These cutters are designed to remove the maximum 


The forgings are received with an inside diam- 
in. and must be finished to an inside diam- 
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amount. of metal that the machine will pull. The finish- 
ing head is shown at C and the finish cutters at D. These 
cutters leave a clean, smooth surface. The point of the 


shell is finished by the cutter FE. 
THe Cuttrinag Compounp 
In order to obtain cutting compound on the point of 


the cutting tool g-in. holes (not shown in the drawing) 
were drilled through the bars, the discharge opening he- 





FIG. 12 





MANDREL AND EJECTOR FOR 


PRESS, OPERATION 5 


DETAILS OF 
BANDING 


ing in the heads. A plug was fitted to each bar and the 
flexible hose connection made by means of a bayonet joint. 
This is shown in Fig. 9. The cutting compound is a 
mixture of 2 lb. of borax dissolved in 10 gal. of boiling 
The 
tools require changing about once a day or about every 
tenth forging. Each bar is fitted with an independent 
stop and these are tested and adjusted once daily. A 
boring speed of 30 ft. per 
min. with a feed of 
in. per revolution is used. 
In addition to the boring 
operations a turret head 
is fitted on the tool car- 
riage of these lathes to 
carry for cutting 
the copper band groove, 
undercutting, cutting the 
sinusoidal rib and round- 
ing the base. The band 
first rough-cut 
to a diameter of 5.8 in.; 
then the sinusoidal cam 
is thrown in and the 
groove finished to 5.7 in. 
at the bottom. The 
undercutting is done 
next and finally the base 
of the shell is rounded. 
This requires four tools 
vn the turret head of the 
tool carriage, these oper- 
ations completed 
during the boring. The 
sinusoidal rib-cutting cam arrangement is shown in Fig. 
9. The cast-iron camplate A is bolted to the face- 


water, to which is added 2 gal. of boiling lard oil. 


40 


tools 


score is 





BASE, 


14. MARKING 
OPERATION 6 


F1G . 
being 


plate of the lathe, and the cast-iron plate B is fast- 
ened to the lathe carriage. 


The medium-steel arm C con- 
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nects the two pieces, the cam motion being positive, by in about 0.015 in. in banding. To prevent this a special 


means of casehardened rollers on each side of the cam- mandrel was designed, Figs. 11, 12 and 13. A large 
plate. hexagonal 4-in. plate A, Fig. 11, was fitted inside of the 
Operation 4 consists in cutting air vents in the sinusoi- rams of ~ press. Through this plate a hole was cut 4 


dal ribs, Fig. 10. The copper band is slipped over the in. in diameter. Underneath this plate are fitted two 
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FICS. 15 TO 17 GAGES AND METHOD OF WEIGHING FOR OPERATION 


Fig. 15—Measure weight and gage, operation 7. Fig. 16—Details of gage for operation 7. Fig. 17—Depth gage used 
in operation 7 and gages for base and base plug 


yw 


base and struck a blow with a wooden mallet to seat it in hinged plates B with Jugs sliding in slots cut in the upper 

the groove, operation 5. plate A. The diameter of the plate B is 5g in. A 

Experiments conducted after the arrival of the banding — spring slips over the lugs to hold the plate in place while 

press indicated that the base of the forging was crushed the shell is being put in and taken out of the press. 
: The spring and the lugs are better shown in Fig. 13. 

r ram [8§---e meee = ---» In Fig. 12, A is an expanding mandrel of medium steel 

; , - which slips into the hbase of the forging and Is forced 

out against the inner walls by the taper spindle Bb. C 
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2 FIG. 19. GAGE FOR DETERMINING ECCENTRICITY OF 


WALLS, OPERATION 8 


is a screw bushing which screws into the telescopic 
sleeve D. The guide for the mandrel is operated ly a 
hand lever. This guide works in the inner sleeve / 
of the telescope. The action is as follows: The plates 2 





are closed and locked by the spring. The forging is set 
; } ‘ . lec " if " 

"IG. 18. EXPANDING MANDREL FITTED TO LE BLOND ©” TIS mae ay es ae “gg nereeggean, * gn 

ENGINE LATHES FOR FINISH-TURNING, OPERATION 8 forcing the mandrel into the cavity. The plates B 
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are thrown out and the forging lowered to the banding 
position, which is determined by a stop. The band 
given four squeezes of the press, the forging being slightly 


Is 





FIG. 20. FINISH-TURNING, SHOWING RADTUS 
ATTACHMENT, OPERATION 8&8 
rotated after each squeeze, A vage pressure ol 2500 Ib. 


is applied, which gives a total pressure of 100 tons on 
The lifted, the 
plates B thrown under the base of the 


the copper band. hand lever is again 
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The 
letter die in the dieplate is placed over the base of the 
shell and the weight of 550 lb. dropped from a height 
of 2 feet. 

The forging is next weighed and gaged in accordance 
with Fig. 15. The length is taken by the gage shown in 
Fig. 16 and the depth of cavity by the gage shown in Fig. 
17. The diameter is taken with micrometers and all the 
dimensions are marked on the forging as indicated in 
Fig. 15. The forging, therefore, goes to the finishing 
lathes, operation 8, with the necessary information for an 
finish. The man in charge of the job checks 
the gaging, operation 7, before the finish-cuts are taken. 


ing press and set nose down in the chuck shown. 


accurate 


Fitting 24-in. LeBlond lathes for finishing the forgings, 
operation 8, was one of the most difficult and costly equip- 
Referring to Fig. 18, the mandrel block was 
first made of cast steel ; but the castings would either take 
a set or be so porous that they would spring. The block, 
as fitted at present, is made of forged steel. This block 
screws over the hollow spindle of the lathe. Through the 
hollow spindle from the back of the lathe runs a forged 
steel rod that screws into the expanding mandrel A, which 
The jaws B are 
of tempered tooi steel and are 7 in. long, thus giving a 
grip practically the entire length of the cylinder cavity. 


ments made. 


is made of forged steel casehardened. 





the mandrel withdrawn. 
The device for marking the base, oper- 


ation 6, 


forging, and 


consists of a cast-iron base t 
which are secured the two uprights, 
Fig. 14. 
letter die slides up and down on the 
uprights. 
the base of the shell by means of a set- 
The lift the 
die and plate after marking. On the 
base of the marker is mounted a conical 
chuck for taking the nose o 
ing, which is protected from burrs 


The dieplate containing the 


The dlieplate is secured to 





screw. counterweights 


f the forg- 
by 
thin copper sheets. On top of the up- 
rights is a yoke supporting the air- 
hoist cylinder, which lifts the weight 
after the blow has been delivered. The 


weight, when released by opening the 


FIG 
air-exhaust valves, drops by gravity. The letters shown in 
the pocket at the right are for marking the lot and serial 
numbers by hand. The forging is taken from the band- 








FIG 


21. FINISHING, OPERATION 8 











22. WEIGHING AND GAGING, OPERATION 8 
The diameter of the jaws is slightly less than 4 in., 
enough to enter the forging, and is accurately ground to 
A handwheel at the end of the lathe fits the mandrel 
nut. By turning this wheel the mandrel A is drawn 
back, the taper forcing the jaws B hard out against the 
cavity of the shell and giving a good grip. The mandrel 
is tested daily for trueness; a few forgings are tested 
daily for eccentricity by means of the gage, Fig. 19. The 
maximum eccentricity obtained was 0.015 in.; the aver- 
age is about 0.005 in. This small eccentricity is due 
to the spring in the turret head when an exceptionally 
The cutting tool being 
at the corner of the turret does not give the required 


size. 


hard forging is being machined. 


stiffness when working on hard forgings. 

These lathes were not large enough to fit a positive- 
acting radius-turning arm similar to the one fitted to 
the Hamilton lathe for the rough-turning, so the profiling 
attachment shown in Fig. 20 was designed. The cast- 
iron radius form A is bolted to the taper attachment at 
the back of the lathe. <A cast-steel guide bracket 
bolted to the tool carriage. Other brackets are bolted to 


Is 
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the bedplate at the back of the lathe and support the 
bar B, which acts as a trolley for the rollers of the guide 
bracket. The cast-steel roller bracket C inside the guide 
bracket is bolted to the crossfeed screw. 
A 2-in. wire cable is attached to the 
roller bracket, is led over the pulley 
D and made fast to a 200-lb. weight 


at the back of the lathe. The base- 
plug forgings shown in the _ photo- 
graph were added to increase the 


weight. The design works perfectly 
on ordinary forgings, but some of the 
forgings are so hard that the pull is 
insufficient to hold the tool to a full 
cutting depth. This tendency of the 
tool to leave the shell has been over- 
come by using a second plate and 
roller below the one shown, with the 
curve away from the lathe. When the 
roller tends to leave the radius form 
the second form takes the pressure. A 
spring was tried out, and it worked 
well when the tension was maintained, 
but some operators were careless and 
the form was substituted for the spring. 
The turret head fitted to the tool 
carriage of these lathes is an ordinary 


square turret head made of cast 
steel and is secured in the desired posi- 
tions by means of the lock screw. 


The wide copper cutting tool and gang 

tools for cutting the grooves in the copper band are se- 
cured near the middle of the side, while the steel cut- 
ting tools are secured at the corners. Referring to Fig. 
21, the sequence of operations and tools used is as fol- 
Cut groove in rear of copper band, tool marked 
Gp. shape copper band, tool B; cut copper 
band, tool (; remove burrs and finish 
size, tool B; turn bourrelet and radius, tools ) and £; 


lows : 
vTooVves in 


copper band to 


Counterboring Tool, 
Gages and Guides 











1] Rect fy 7 
and Master- 


Steadyrest : 

! 4 ( Cc , sizing Tap 

B Stop pe 

JE 
FIG. 24. TOOLS USED IN THREADING THE BASE OF 
6-IN. PROJECTILES, OPERATION 9 

remove shell, weigh and gage as per Fig. 22, correct 
weight by turning cylinder of shell between copper 


band and bourrelet, tools A and F’; turn point of shell, 
tool G, reweigh mark shell. Turning 
tools D, E, A, F are of } X 14-in. Midvale tool 
steel; B is of carbon steel 24x 1 in.: the gang tools ( 
are of tungsten special. The cutting compound pre- 
viously described is used in these machines. The speed of 


and weight on 


and G 


each machine is 80 r.p.m. and the feed '/,, inch. 
The 18-in. by 8-ft. LeBlond lathes were fitted with 
collet chucks for cutting the threads in the base of the 


forging, operation 9. These chucks are similar in de- 
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sigh to those fitted to the Gisholt turret lathes. The 


chuck head screws on the lathe spindle instead of bolting 
to the faceplate, as with the Gisholts. 


The other features 





FIG. 23. THREADING THE BASE IN A LE BLOND LATHE, OPERATION 9 


of the design are similar in all respects to those described 
for the Gisholt On account of the weight ot 
this chuck and the great overhang (17 in.), the steady 
The turret head for hold 


machines. 


> 


rest shown in Fig. 23, is used. 
ing the tools is similar to the one used in operation S. 
In this design, however, all the tools are held at the corn 
ers and the head is bolted to the crossfeed for working In 
the cavity of the shell. 

Fig. 24 shows how the shell is held and how the turret 
head is fitted with cutting tools and stops, also the se 
A chasing tool with 
six chasing threads has been substituted recently for the 
has 


quence of operations in threading. 
single-point thread-cutting tool B, and tool C been 
fitted with a lip that cuts the counterbore for the base 
plug, so that the counterboring tool on the tailstock is 
These ( hanges were made to in- 


The tool A 


more of a forming tool. 


crease the production. is shown in the shell; 


° to. 


' Inside 


£-6 
/nside ' 
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FIG. 25. TANKS AND NOZZLES FOR WASHING 3- AND 
6 


-IN. PROJECTILES, OPERATION 10 
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the head revolves clo KWIse, 


master rectifying tap are inserted in the tailstock, 


The sizing tap & and the 
The 
sizing counterboring tool is shown at F. 

The projectile is next thoroughly washed in a boiling 
solution of soda and lye water to remove all oil and 
10. Fig. 25 shows the tanks fitted for 
hoth 6- and 3-in. projectiles. 
Fig. 26 the 


through the 


crease, operation 
The pump shown on the 
column in forces 


mixture 


boiling 


FIG. 26. VIE 


spraying nozzle shown for washing the cavity. This illus- 
tration also shows a forging in the tongs just lifted from 


the- washing tank by means of the air cylinder. This 
air cylinder travels on an overhead trolley. The shell 
is next suspended in the second tank, which contains 


clear, boiling water for rinsing. 

The lacquering, operation 11, as originally designed was 
a tipple. \ 
the lacquer poured in hot, the shell 


to be done on thread guard bushing was 
screwed in the DUuse, 
The guard did not 


Also the 


screwing the bushing in and out was as 


revolved and the lacquer poured out. 
prevent the lacquer running into the threads. 
time required ior 
much as was required when using a brush and painting 
by hand. No time is lost, because another shell is being 
washed while the lacquering is being done. 

The 


projectile is dropped into the swinging 


the 


shown in 


lease plugs ure next installed, operation 12, 


chuck 


Fig. 27 and the base plug screwed Ih by means of a special 





FOR INSTALLING 
OPERATION 12 


STANDARD CHUCK 


PROJECTILES 


FIG. 27. TRUNNION 
BASE PLUGS, 6-IN 


wrench which fits the two holes, Fig. 28 shows the layout 
After the 


plug is installed, the forging is weighed on the scales 


of these tables and the sequence of operations, 


shown and the final weight is stamped on the base by 
hand. The number of the plug is also stamped by hand to 
This illus- 
tration also shows the painting rig, operation 13, at the 
left. 
runs at 1200 r.p.m. and is geared down to drive a conical 
disk at 88 r.p.m. 


agree with the number of the projectile. 
Briefly, it consists of a constant-speed motor which 


A swinging arm carrying a cast-iron 














W OF WASHING TANKS AND DRAIN BOARD, 
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eone on each end is so centered that when revolved by 
hand, these cones will alternately engage the driving 
disk. 


place while the shell is being painted. 


A spring stop is provided for holding the arm in 
While one shell is 
being painted, the shell that has already been painted 
is removed from the idle disk by the tongs, Fig. 29, and a 
fresh shell put on. From here the shell goes out to the 
shipping station, where it is given its 
final inspection and stamped before 
being racked. 
ment for machinmg thie 
plugs was a mandrel for finish-turn- 
ing the outside of the plugs; this’ man- 
drel was fitted to+ the engine. lathe. 
Operation 14 consists in rough-turning 
the face and body of the base plug. The 
forging is held by 


The only special equip- 


made base 


the flange in a 
four-jawed chuck of: a 2-in. Jones & 
Lamson turret lathe. The inside face 
of the base plug is first turned to about 
133 in. from the inner the 
flange. Next the thread space is 
turned the entire length, leaving the 


face of 
OPERATION 10 


diameter of the forgings about 44 in.; 100 forgings are 
and the machine is then 
The forging is chucked on the 


finished in this operation 


hanged for operation 15. 
thread space and the flange and the fuse hole finished. 

A small drill press is used for drilling the holes in the 
base plug for the spanner wrench, operation 15. The 
forging is bolted to the table and two 4-in. holes drilled, 
stops for depth being used. 

The base plugs are threaded, operation 16, in a Le 
Blond engine lathe, a special mandrel being employed. 


\\ 
ww 


mi >; 
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DETAILS OF TONGS USED IN HANDLING FRESHLY 
PROJECTILES, OPERATION 10 


FIG, 29 
PAINTED 6-IN, 


The flange is turned to 4.748 in. in diameter and faced 
to a thickness of 0.35 in. The thread relief and the 
threads are then cut 7 thread, left hand, U. S. S. form, 


each plug being tested with a ring gage. The plugs are 


fitted in projectiles in operation 8. The cost of equipping 
all the machines was less than $5000, including labor and 
and material All the special equip- 
ment was installed and the machines ready to start work 


indirect charges, 
when the first shipment of forgings was received. 

The manufacture of projectiles at the Puget Sound 
navy yard is secondary to the regular routine repair work 
The out- 
put of eleven machines is 18 projectiles per 8-hour day 


on ships and only a few machines were utilized. 


and the average cost for direct labor $1.75 per shell. 
In view of the large amount of detailed information 
already published in these columns on the making of pro- 
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jectiles of various sizes, it has not been considered neces- 
sary to go into the minute details of each and every 
operation. The operations described and the equipment 
shown will, however, give sufficient information to enable 
anyone to proceed with the work with very little delay and 
with comparatively slight modifications of his present 
equipment. With these methods as a basis and the in- 
formation as to cost as a guide in making estimates, there 
should be no delay in getting contracts started, should a 
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large supply of shells be- 


come hecessary, as how 
seems likely to be the case. 
By carefully studying the 
needed modifications of 
standard machines, it will 
be found that these changes 
can probably be made before 
obtained. 


forgings can be 











FIG, 28. 


ys 


WASHING, LACQUERING, INSTALLING BASE PLUGS AND PAINTING 


"9! 


Safety Honors Awarded 


President Arthur Williams, of the American Museum 
of Safety, has made public the report of the jury of award, 
covering the award of four of the five gold medals that 
are given annually by the American Museum of Safety 
for noteworthy achievement in the realm of safety. The 
jury has not yet completed its deliberations relative to the 
award of the E. H. Harriman memorial medals, which 
are given annually to the American steam railroad that 
during the preceding year has been the most successful 
in protecting the lives and health of its employees and of 
the public. The awards for the year 1916 are as follows: 

The Anthony N. Brady memorial medal, awarded to 
that American electric-railway company which for the 
year of the award has done the most to conserve the 
safety and health of the public and of its own employees, 
is awarded to the Connecticut Co., with headquarters at 
New Haven, Conn. On recommendation of the president 
of the Connecticut Co., the silver replica of the medal is 
W. Baldwin in recognition of his cam- 
need for the more 


awarded to S. 
paign. to impress upon the public the 
careful use of the highways and more caution in the use 
of street cars, as well as for obtaining coéperation among 
all departments of the company. For similar reasons the 
bronze replica is awarded to W, J. Flickinger, secretary to 
the president. Honorable mention Pacific 
Electric Railways, of Los Angeles, Calif., and the Inter- 
state Public Service Co., of Indianapolis, Indiana. 

The Scientific American medal, awarded for the most 
efficient safety device invented within a certain number 
of years and exhibited at the museum, is awarded to the 
Pullman Co., for originating the “Dean” end frame for 
This device is a reinforced 8-in. channel 


goes to the 


passenger cars. 
beam, bent in an inverted U-shape, to form the side of 


the vestibule connecting door between cars. This heavy 
structural beam is then carried under the car platform to 
Most of 


the fatalities in train wrecks have been due to telescoping. 


a union with the steel underframe of the car. 
The Dean end frame practically armors the end of the 
car against this occurrence and thus effectively prevents 
telescoping. Service tests and actual experience in train 
wrecks have demonstrated the value of the device in pro- 
train 


tecting passengers from injury in the event of 


wrecks, 


The Louis Livingston Seaman medal, awarded for 
progress and achievement in the promotion of hygiene 


and the mitigation of occupational diseases, is awarded to 
the Julius King Optical Co., of New York City, as a 
recognition of its scientific investigation of the effect of 
colored lenses worn by workmen whose eyes are exposed 
to the blinding glare of metal melting and refining oper- 
An 


which will com- 


ations, oxyacetylene welding and electric-are welding. 
effective color has been devised for lenses, 
pletely interrupt the ultra-violet and infra-red rays of the 
spectrum and allow only the most valuable rays of the 
natural spectrum to pass, thus giving the workman the 
maximum of illumination and complete protection against 
retinal irritation. This award is also for the work done 
by the company in perfecting safety goggles for chip- 
pers and sanitary and efficient helmets for workers. 
The Travelers Insurance Co.’s medal, awarded to the 
American employer who has achieved greatly in protect- 
ing the lives and limbs of workers, is awarded to the 
Commonwealth Steel Co., of St. Mo., for its 
splendid safety system and protective devices, the sani- 


Louis, 


tary methods applied throughout the plant and for the 
fellowship work among its employees. 






















626 AMERICAN: MACHINIST Vol. 46, No. 15 





From a Small-Shop Notebook 


By Joun H. VAN DEVENTER 
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SYNOPSIS—As the use of automatic machinery 


: , 
increases, it becomes more necessary lo determine 





what constitutes a proper output. This artiel 
lakes up in detail every step in the time study of 
aulomatic machines and leads up to the ultimate 
assignment of the base rate and lash for daily or 
hourly production. 

The time study of automatic machinery differs from 


that of ordinary, non-automatic, in that in the latter the 
time required to ye riorm the component parts of the com- 
the 


continuous 


plete operation is taken, while in former the tim 


i 


lost by stoppages and delays to operation oO 





Dwicut V. 
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Time Studies on Automatic Machines 


MERRICK ft 


terial may fail, the operator will need a certain amount 
of time for his personal necessities which will involve 
stopping the machine, parts of the equipment may re- 
quire adjustment; any one of a number of causes may 
operate to delay or stop the work. 

It is the function of time study to ascertain what these 
delays are, what is the probable interval of their recur- 
rence and the duration of each. From these data a factor 
can be determined that may be applied to the ideal capac- 
ity of the machine to give with reasonable accuracy the 
At 


same time, information is acquired regarding delays that 


production that normally should be obtained. the 


are unnecessary and provision made for their elimination. 
Improvements in equipment that will minimize the un- 






































































one kind or another is noted. For instance, with a draw- 


vazine feed, the production could be 


absolutely predetermined DY multiplying the speed of the 


ing press with a ma 


machine in revolutions per minute by the number of min- 
utes that it would be in operation per day, provided there 
But it 
sible to operate presses, or any other machine, with an 


were to be no stoppages ot any kind. is Imi pos- 


assurance that there will be no interruptions. Tools will 
become dull and require changing, the supply of ma 


*Copyright, 1917, by Edward W. Clark, 3rd, executor of 
estate of Frederick W. Taylor This is one of several articles 
by the same author on the general subject of time study 

‘ The other articles appeared in the “American Machinist” on 
pages 171, 221, 269 and 407 


TConsulting engineer, New York City 
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FIG. 1 THE ORIGINAL OBSERVATION SHEET OF A TIME STUDY ON AN AUTOMATIC HEADING PRESS 


avoidable delays, such as are hecessary concomitants of 
machine operation, may also be indicated by the study. 
In short, time study of non-automatic machinery con- 
Time 
study of automatic machines concerns itself not at all 
with productive time, except incidentally, but is vitally 


cerns itself only with useful, productive operations. 


interested in the time expended in useless or inefficient 
The first examines, in detail, the production 
The second looks after produc - 


operations, 


of the individual piece. 
tion in the mass and determines the time required to pro- 
duce a quantity of pieces. 

lt is therefore evident that time study of automatic 
machinery must be carried out on a somewhat different 


basis than the time studies that have previously been de- 
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long 
ten 
may 


Such studies must extend over 
at least 
in order 


scribed. 





a relatively 


period of time, usually two days and often 
days. that 


be sure, through the recurrence of delays of the same char 


This is necessary the observer 


acter, that he has made observations of every class of in- 
terruption that is likely to take place in the usual course 
of work. It to ascertain the averag 
rate of production of the particular equipment unde 
study. It is well known that the speed of lineshafts will 
vary from hour to hour and that the speed of the ma- 
itself will vary independently of lineshaft varia- 
The study 


into consideration 


is also necessary 


chine 
tions, owing to belt slippage and other causes 
must be of sufficient duration to take 
all of these variations. 

Studies of automatic machinery may be divided 
two classes: (1) Where the individual pieces are pro- 


nto 
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FIG. THE ANALYSIS OF 


duced so rapidly that there is an insufficient interval be- 
tween them to record the time of production of each sepa- 
rate piece, and (2) where the interval between the in- 
dividual pieces is sufficiently great to permit the produc- 
tion of each piece to be noted and recorded separately. In 
the latter case, the study partakes largely of the nature of 
the production study described in a previous article, and 
the difficulties of analysis are no greater than those of the 
production study. In the first case where the production 
is extremely rapid, it is necessary to take the 
duction and apportion all delays to this average produc 


average pro- 
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time studies of this char- 


article. 


The method of taking 


is considered in the 


tion. 
actel present 
Studies of automatic machinery comprise the following 


divisions: 


|. A preliminary study and analysis of the work and 
of all the influencing conditions, in order that the ob 
server may obtain a clear conception of the work of th: 
machine and the duties of its attendant. This study 
vives him a general knowledge of the operation as a whol 
and of all the factors that contribute to delay it, includ 
ing the phvsical and mental condition of the operator, 


the machine or machines 


lants under 


2? Observation of 
atten 


group ot 
a con 
] 


and their working conditions for 


this observation, whi 
of the 
+] 


time of interruptions and the 


siderable period of time. During 


the 
tion, speed of the machine, 


is time study note is made roduc 
: | 


proper, 
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STUDIES ON AN AUTOMATIC HEADING PRESS 


duration of all delays, together with notations of the cause 


of such delays. These observations should be started at 
the beginning of the (day and should be continued until 
the observer is satisfied that the delays are repeating 
themselves. The production—that is, the quantity of 
pieces made by the machine—should be noted at regular 


intervals will usually be found 


intervals. VFifteen-minute 

satisfactory for most classes of work. The speed of the 
machine should be noted at least twice during each half 
day and more often if the conditions seem to make it ad- 


\ isable. 
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3. Repetition of item (2) for several groups of ma 
chines having the same features in common, such as the 
type of machine, type of work, ete. 
t, Summation of the various delay items, production, 
ete., 


under observation and the reduction of these items to a 


for the total period for which the machines were 


basis of one day. 

5. Study and analysis of the time records leading to the 
selection of a that throuch all 
the studies and by means of which they can be compared 


governing factor runs 


As a result of this analysis and study, curves can be plotted 


for each item for which a delay allowance should be 
provided. 
6. The selection from the curves or records of fair 


values for each of the items for which delay allowance 
should be made. 

7. The preparation of instruction cards 6n which the 
wash- 


items are listed and allowances made for fatigue, 


ing, ete., for the guidance of the operator. 


A TyprcaL AvTOMATIC-MACHINE STUDY 


The accompanying illustrations show the features of 
a typical time study made on a series of heading presses 
performing one of the operations of manufacturing brass 
shells. 
the counter on the press at the beginning and end of the 
operation and at The 
ject of the counter readings at 15-min. intervals is that 


The production is ascertained by the reading of 


15-min. intervals between. ob- 
if an extraordinary delay occurs during the course of the 
study, the counter reading at the end of the 15-min. pe- 
riod preceding and at the beginning of the 15-min. pe- 
taken and the study 
This will pre- 


riod succeeding the delay can be 
between those points omitted altogether. 
vent a relatively minor accident vitiating a study that has 
already extended over several days. The delays, as they 
take place, in any 15-min. period are entered in the space 
headed “Remarks” and opposite the figure denoting the 
Thus delays occurring 


oO’ lock 


beginning of the 15-min. period. 


between 7 and 7:15 are entered in the 7 space. 
Those between 7:15 and 7:30 are entered in the 7:15 
o’clock space, ete. The time at which each delay starts 


and ends is entered in this column, together with the 
The 


as symbols for delays in con 


symbol showing the cause or nature of the delay. 
following have been used 
nection with the press operations illustrated : 

A, adjust machine: B, belt trouble; CT, change ticket; 
BS, bad shells: F, feed trouble: FC, feed clogged in pipe 
ND. die; NB, new bunters; NP, new punch: NO, 
operator not on hand; NW, no work; PD, polish die: 
PB, polish bunters: PP. polish punch ; WA, wait for 
T, unnecessary : O, oil: W. wash: SP, straighten 


PPDB, die 


new 


adjuster ; | 


punch; P, personal ; polish punch, and 
bunter. 

Separate observation sheets are used for morning and 
afternoon observations, these being identical except that 
the 15-min. intervals on the morning sheet run from 7 
a.m. to 12 o’clock noon, while on the afternoon sheet they 
run from 1 until 6 p.m. Space is provided on each sheet 
for two independent sets of observations, so that two ma 
chines can be studied at one and the same time by means 
of a single observation sheet. 

Referring now to Fig. 1. it will be observed that the 
first notation in the “Remarks” column for machine No. 
50 is 2.28.7 FC. 


2 This signifies that at 28.7 min. past 
2 o’clock the feed pipe clogged. 


The next notation, di- 








MACHINIST Vol. 46, No. 15 

rectly underneath, 2.29, indicates that the trouble was 
remedied at that time, and the time lost by the inter- 
In the 
next space is the notation 2.41.8 PP, signifying that at 
that time the operator stopped his machine and polished 


ruption is denoted by the circle drawn around it. 


the punch, losing 2.4 min. in the operation and resuming 
The time lost in all cases 
is shown by a circle drawn around the figures indicating 
Throughout 
the study, delays are similarly noted and recorded. 


work at 44.2 min, past two. 
the differences, to draw attention to them. 


At the conclusion of the study, the production and the 
On this 
sheet the various columns each represent a separate half- 
The various causes of delay are listed in the 
column entitled “Detailed Operations,” and the several 


delays are summarized as shown in Fig. 2. 
lay study. 


delays of each character on separate production observa- 
tion sheets are totaled and entered in the proper space and 
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FIG GRAPHIC REPRESENTATION OF TIME LOST IN 


HEADING-PRESS OPERATION 


column on the summary sheet, Fig. 2. Thus, in Fig. 1, 
there was trouble due to the feed pipe clogging in many 
of the 15-min. periods represented by the symbol FC. If 
these several items FC in Fig. 1 are totaled, they will be 
found to be numerically equal to 1.1 min., which figure is 
entered in column 6, line 16, of Fig. 2. Similarly. the 
time lost unnecessarily is totaled and found to be 5.6 min.. 


while 7.4 min. was consumed in adjustments. It is also 


shown that it was considered necessary to polish the 
punch twice during the period represented by the study 


1 and that 3.0 min. was consumed. This is en- 
] 


tered in line 17, column 6, and the exponential figure 2 


in Fig. 


is written alongside to indicate two changes. 

In analyzing the observation sheets. delays that are 
considered as necessary accompaniments to the manu- 
facture are separated from those that are on their face 
unnecessary, as shown in the illustration. 
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TABLE A ANALYSIS OF DELAYS IN TIME STUDY OF AUTOMATIC HEADING PRESSES 
lots al Per D ay 
0.32 Caliber Shell 0.38 Caliber Shell 0.44 Caliber Shell 0. 32 Caliber Shell 0.38 Caliber Shell 0.44 Caliber Shell 
Pieces made. - 118,292 121,636 281,651 47,441 43,838 51,205 
Time required, min 1,485 1,665 3,330 600 600 600 
Delays Changes Min Changes Min Changes Min Changes Min Changes Min Changes Min 
Feed trouble 48.0 92 8 46 58 19 37 33.4 8 47 
Punch trouble 6 96.5 6 51.75 5 23.20 24 39 02 2.2 18 6 0.91 4.22 
Die trouble 4 55. 40 4 31 70 14 19.9 2.62 5.76 
Bunter trouble 7 32 8 4 35.35 > 29.10 28 13.25 1.4 12.7 1.18 5 28 
Adjust machine 49.9 88 30 153.4 20 16 31.8 27.90 
Wait for adjuster 45 2 26 0 18 26 4.74 
Onl machine 1.5 6 3 0 61 114 
Unnecessary 19 7 198 05 429 7 86 38.95 7.80 
Wash 10.0 20.0 50 0 4.04 7.25 9.10 
Belt trouble 371 6.75 
No operator 7.2 1.32 
Tools needed 15.40 5.55 ca 
Gaging 7 50 2.70 
Machine repairs 21.20 7.65 
Polish punch, die and bunter 9 6 9 0 3 88 1.64 
Unavoidabl 3 55 1.28 
Bad shells 10.5 16 3 78 0 29 
Change job ticket 7 8 1.42 
lotal delays 313.2 509 8 471 8 126 5 183. 56 85.83 
Net productive time 1,171.8 1.155. 2 2,828 2 473 5 416 44 514.17 
A similar analysis is made of each of the production and delay fora single day. Thus, in Fig. 2, the study re- 
study sheets, the number of pieces produced during each quired 1680 min. for its completion, giving a factor of 
study being determined by subtracting the first counter 0.357, which reduced the 14.0 min. total delay due to 
reading from the last. The productive time consumed clogging of the feed pipe to 5.0 min. delay for one day. 
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FIG. 4. SUMMARY SHEET OF THE TIME STUDY OF HEADING 14 CALIBER SHELLS 
during the studies and the time of the various delays are Similar studies were made on machines doing work of 
all totaled and entered in the proper column, as shown. — the same character but of different size—namely, 0.38 and 
The total time with all the delays is divided into 600) 0.41 caliber—in which the same character of delays would 


min. (the number of minutes in a working day in the 
establishment in which the study under consideration was 
taken) to obtain the factor that will reduce the totals 


of production and delays to a standard of production 


analyses are tabulated as in 
Table A that the fol- 
of shells: Feed 


trouble, ad- 


probably take place, and the 


Table A. It 


lowing delays 


he not ed mn 


to all 
trouble, 


will 
common S1ZeCS 


die 


are 
bunter 


pun h trouble, 


trouble, 
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just machine, oil machine, personal. It might be as- 
sumed, therefore, that such delays are necessarily a part 
of the manufacturing process and are more or less un- 
avoidable. 
the total delay, they should be examined carefully to as 
certain, first, if they can be wholly or partly avoided, and 
second, what proportion each, when reduced to its mini- 
mum, bears to the net productive time. The remaining 
classes of delays are obviously due to accident or eare- 
lessness and need not be considered in the setting of tasks. 
In fact they need not be considered at all except to see 
that provision is made to prevent their recurrence. 

Plotting the delays, as has been done in Fie. 3, is an 
excellent method of studving the relation that the several 
delays in the different sizes of work bear to each other. 
(1) There is an 
bunter 


The curves reveal some valuable facts: 
evident relation the 
trouble and the size of the work, the trouble being less 
(2) There is no apparent 


between punch, die and 
serious with the larger sizes. 
relation between the size of the work and the adjustment 
of the machine or the feed (3) There is ap 
parently a very definite relation between the time lost 
due to feed trouble and the time lost in adjusting the 
machine. (4) On account of the steep slope of the curves 
it is evidently impossible to select a factor for delays that 


trouble. 


TABLE B SUBDIVISION OF DELAYS 
0.32 Caliber 0.38 Caliber 0.44 Caliber 
Shell Shell Shell 

Delay Delay Delay 

Total per Total per Total per 

Delay, Day, Delay, Day Delay Day, 

Min Min Min Min Min Min 

Charge punch 86 3 349 7.1 1.29 
Polish punch ‘ 10.2 412 51.75 18.6 19 9 3 62 
Straighten punch 21 0 38 
Change die ss af 99 43 0 78 
Polish die wm 27.4 «4:98 
Change bunter 5 4s — 9 2 | 66 
Polish bunter b2:@ 93.25 79-7? "27 109.9 3.62 
will apply to all sizes of shells alike, but it will be nec- 


essary to select different factors for each class of work. 

The fact that the delay due to feed trouble is irregular 
in character indicates that it is due to conditions that are 
not inherent in the manufacturing process, and that they, 
therefore, probably are subject to correction which would 
As a matter of 
fact, an investigation of the equipment after the time 
study had indicated the irregularity of the feed revealed 
that the feed pipes through which the shells were fed to the 


eliminate this source of delay altogether. 


presses from the magazines were too small and clogged 
easily. The substitution of larger feed pipes removed 
practically all trouble from this source and automatically 
eliminated this particular item of delay. There are, then, 
left for consideration the items of punch, die and bunter 
trouble, and such machine adjustment as does not re 
late to the feed mechanism. To do this, it is necessary to 
examine the delays somewhat more closely than has been 
done in Table A. 

Reference to the original observation sheets will show 
that the delays charged to punch, die and bunter, and 
to adjusting machines, can be further subdivided. Such 
a subdivision for shells of 0.32 caliber and 0.44 caliber is 
Unfortunately, the observer who was 
assigned to the study of the shells failed 


to subdivide the delays as finely as did the observer on 


given in Table B. 
0.38 caliber 
the other jobs, but lumped the delays under the heads of 
punch trouble, die trouble, etc... as Table A. 
However, the information given by the time studies on 
the other two sizes is sufficient to enable a judgment to 
be formed regarding the delavs on the third size. 


given in 
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Forming, as they do, a large percentage of 
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Table B shows that punch, die and bunter troubles di- 
vide themselves mainly into two classes—change equip- 
ment and polish equipment. The one exception is the 
straightening of the punch in the 0.44 caliber shell, which 
might properly be included in the time for changing, in- 
asmuch as it is an adjustment incidental to the improper 
setting of the punch. It is now necessary to determine 
if all the delays listed in Table B are necessary, and un- 
An investigation of the polishing of punch, 
die and bunter showed that this was more -or less of a 
tradition in the work and that it was largely unneces- 
sary. Any polishing that might be needed to. put these 
items of equipment in condition for work’ could be done 


avoidable. 


at the time they were changed, and the stopping of the 
machine at irregular intervals for this purpose was wholly 
unnecessary and a waste of time and effort. These items 


were therefore discarded from further consideration in 
the formulating of the task. 
The analysis thus far has eliminated as unneces- 


sary all the delays noted in the observations except those 
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FIG GRAPHICAL ANALYSIS OF 


of changing the punch, die and bunter, adjusting and 
oiling the machine, and the usual flat allowances for per- 
sonal delays and washing. It is now only necessary to 
determine what the ideal production of the presses should 
be and what percentage of this production should be 
deducted for each of the several allowable delays noted 


above, 


DETERMINATION OF IDEAL PRODUCTION 


Referring now to the summary sheet, Fig. 4, it will be 
observed that the delays enumerated in the preceding 
paragraph are the only delays allowed in determining 
the production required, It will also be observed that the 
speed of the machine is set at 110 r.p.m., although the 
time studies showed an average speed in the neighbor- 
hood of 100 r.p.m. The higher speed was determined by 
means of an independent investigation carried on to ascer- 
tain the maximum speed at which the operation could 
effect of 


ihe process on the material being worked, the frequency 


be performed, taking into consideration the 
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of breakdown of equipment at the several speeds in- 
vestigated, the life of punches, ete. Such an investiga- 
tion is highly desirable, but not altogether necessary 
from the standpoint of time study. The delay allowances 
could be fixed just as accurately without such an investi- 
gation, although there then would be no assurance that 
the presses were delivering their maximum capacity. 
This investigation is of a mechanical character and should 
be made to supplement the time study whenever possible. 

The higher speed having been determined by a separate 
investigation, it may be found necessary or desirable to 
take new time studies if rates have been fixed as the result 
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000482 mins,(handling time) at 25% .000120 
Personal Allowance,15 mins,for 56,600 pcs. .000265 | 
Washup Allowance,10 mins.for 56,660 pes. 000176 
Time for one piece . 9 | 
Time for 1000 pieces 10.589 
! 
Man orcmures § two wacunes on 
’ 


WHEN WORK CANNOT BE DOWE AS are siemeo 
at 
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FIG. 6. INSTRUCTION CARD ISSUED TO MACHINE 


OPERATOR 


of studies made at the original operating speed. The 
reason for this is that the higher speed may introduc 
new conditions in handling the work that do not evist 
at the lower speeds and thus vitiate the studies under 
which the rates were set. 


Tue APPORTIONMENT OF DELAYS 


We now come to the problem of determining how often 
punches, dies and bunters should be changed and the 
length of time that should be allowed for each change. 
Unless there are a great many observations available— 
many more than will ordinarily be found to be the case 
it is unwise to attempt to formulate a particularly severe 
task for this portion of the work. Changes come at such 
irregular and relatively infrequent that no 
regular rate of speed can be established, nor is there any 


intervals 


chance for the operator or adjuster to obtain a rhythm 
in his work, which always tends to diminish the time 
required for any operation. In the case of a series of 
studies on a single type of machine it is probably safe to 
take the average value, both of the nuniber of changes 
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and of the minutes required per change, and to use this 
average as a base upon which allowances for delay, 
fatigue, ete., are figured. 


\\ here 


several 


machines are involved, however, or 
several sizes of work, it is often profitable to plot curves 
from the results obtained from the time studies and 


from these curves select more or less arbitrary values for 
the delays which are permissible for the various sizes of 
work and the several sizes of machine. Fig. 5 shows the 
plotting of one such set of curves in regard to changing 
Points 3 
per change as determined by two separate studies on 0.32 


of punches 7 and 38 represent the average time 





INSTRUCTION 
CARD 


"oO DETAR INSTRUCTIONS 


MACHINE ADJUSTER, 

Should adjust, main- 
|} tain, inspect and see that machines 
are properly oiled and are kept in | 
good operating condition. He is to | 
secure and prepare tools for twelve 
machines; to make every effort to ! 
keep the machines running, and to 
eliminate lost time. 

He is paid a piece work 
bonus, based on the output from the 
twelve machines in addition to the 
regular day rate, 
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FIG 


caliber shells; 31 and 32 represent similar points for 0.38 


caliber shells, while 33, 24, 25 and 36 represent the aver- 
age times for changes for 0.44 caliber shells, as deter- 
vy a corresponding number of studies. Points 
100, 101 and 102 represent respectively the mean of the 


several plotted points for 0.32, 0.38 and 0.44 caliber shells. 


mined hy 


A curve drawn from these three points will, it is recog- 
nized, be quite flat, and a straight-line approximation of 
it would probably be sufficiently correct for all practical 
Accordingly, 
through it in such a position as to divide the error equally 
Values selected for the delay allow- 
ances for changing punches are the points of intersection 
HKQ of the straight line with the ordinates representing 
Were there intermediate sizes 


purposes. a straight line has been drawn 


on either side of it. 


the several sizes of shell. 
other than the three, the given delay allowance taken from 
this straight line would be sufficiently correct for the set- 
ting ol tasks. 

Similarly, the curve FLR m@ laid out to give the aver- 
Approxi- 
manner to obtain 


number of changes of the punch per day. 


the 


age 


curves are drawn in same 


iate 
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for all ot the 
and bunter trouble 


values necessary and allowable delays 


namely, die and machine adjustment. 


These values having been determined, we can now as 


certain the production per day by means of a convenient 


formula as follows: 


Production ~ (VV 1.257 W P) 
05 
where 

i) Production in pieces per minute, or revolutions 
per minute of the machine when the produ 
tion is one unit per re volution ; 

M Number of minutes in the working day: 

I] Sum total of all adjusting, oiling and tool-set- 
ting allowances in minutes per day ; 

iH Washing allowance, in minutes per day; 

P Personal allowance, in minutes per day. 


The denominator 1.05, of the factor, and the coefficient 


1.25 represent respectively the allowance for the machine 
work and for handling time. 

The statement in the first article of this 
recalled, that a flat allowance of 5 per cent. was made on 
all machine time and that an for 
time was determined by means of the curves illustrated 
in that article. 
when the period exceeds 10 min. the 
in value from 20 to 30 per 


therefore, 


series will le 


allowance handling 
Reference to those curves will show that 


curves are prac 
tically straight and range 
yf 9 per cent.. 


cent. An average allowance « 


has been considered ample for this class of work. Trans 
lated into the terms of a 10-hour day, on machines run 
ning 110 r.p.m. and delivering one unit of product per 
revolution, the above formula would read 

110 


1 OD 


Production 600 L.254/ HW P) 
When the production has been found by means of the 
formula, the various quantities that can be made by 
each portion of the equipment between changes are as- 
certained by dividing the production per day by the num- 
ber of changes per day. The quotient so obtained is di 
vided into the time allowed per change, to apportion the 
delay to the individual piece, and the results are entered 
in the summary sheet, Fig. 4, as shown. These delays 
and the prorated allowance for machine and handling 
time, together with the personal‘and washing allowances, 
are added to the machine time per piece to give the total 
time to produce a single piece, with all delays and allow 
The hourly production and unit piece 
rates are then calculated, as shown in Fig. 4, 
The steps are all 


ances figured in. 
and in 
struction cards written and issued. 
clearly indicated in the illustrations and further descrip 
tion is ummecessary. 

While the above detailed explanation applies to time 
studies of automatic-press work, nevertheless the princi 
ples involved apply to practically every class of automatic 
machinery. The procedure may be summarized as fol 
lows: 

1. Take a study of one ¢ 
character, extending over several days, noting the produe- 


r several machines of the samx 


tion at regular intervals and recording the time of the 
beginning and ending of each interruption or delay, to 
gether with a notation of the nature of such interruption 
or delay. 

2. Analyze the delays and interruptions, noting the 
number, total and individual times of each class of delay 


for each size of machine or size of work. 
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3. Examine the delays to ascertain which are avoid- 
able by correction of existing improper conditions and dis 
card these from consideration, after taking steps to have 
the improper conditions rectified. 

!. Plot the remaining delays to ascertain whether or 
not relation exists between them and also to ascer- 
tain what effect one character of delay has upon another. 

5. Subdivide as minutely as possible these delays and 
if any portion of them can be 
these from further con- 


any 


them to see 
discard 


examine 
avoided. If so, items 
sideration. 

6. Plot the average time, in minutes, of each class of 
delay and draw a smooth curve that will represent the 
average performance of the group of machines or several 
work under consideration, and read from the 
curves the allowable time per delay. 

7. Plot in a similar manner the average number of 
delays per day for each class and determine the allowable 


SIZES of 


number of delays per day. 

8. Multiply the number of allowable delays per day 
by the time per delay, to ascertain the total length of each 
class of delay per day. 

9. Determine the required production per day by 
means of the formula, 

i) 
a CA 25H W P) 


Production — 
1.05 


10. Divide the production per day by the number of 
delays per day of each ¢lass (as found in 7), and divide 
the quotient into the allowable time per delay (as found 
in 6), to prorate the total delay to the individual piece. 

11. Ascertain the machine time per piece by dividing 
the total production per day into the number of min- 
utes in the working day. 

12. Add the machine time per piece to the total of all 
the delays per piece, and add to the sum an allowance 
of 5 per cent. of the machine time per piece and of 25 per 
cent. of the sum of all the delays per piece. 

13. Add to the sum obtained in (12) the prorata al- 
lowance per piece for the various personal necessities and 
Washing. 

14. Divide the sum obtained in 
the hourly production required. 

15. Fix base rates and task for daily or hourly produc- 


(13) into 60 to find 


tion. 


A Remarkable Accomplishment by 
Shop Journalists 


A publication that is perhaps the most attractive of its 
kind has found its way to the editor’s desk. It is the 
annual called “Knots,” published by the employees of the 
Barber-Colman Co. Bound appropriately in a cord-tied 
cover, its one hundred and sixty-eight 9x 12-in. pages 
are full of clever writing and illustrations. The avowed 
objects of this annual published by the Barber-Colman 
Association are to further the interests of codperation be- 
tween employer and employee, serve as a memento for the 
members and friends of the association, and as a demon- 
stration to others of what loyalty, energy and unity of 
effort can accomplish. 

The Barber-Colman Co. is to be congratulated on hav- 
ing employees endowed with the good taste and ability 
necessary to get out a work of this kind. It is equal, if 
not superior, to many university and college annuals. 
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Electric 





By Roper’ 





SYNOPSIS— Seven welding 
on locomotive and car parts are shown in detail, 
7] hie jobs 


] 


iobs of electric are 
and the lime is give i jor erat h Opie ration, 
include we ding in boiler tubes. assembling a valve 
spool, finish ing a steel-plate tank, building upa 
rod end, repairing a cab saddle and filling up holes 
in a steel plate and a casting. 





are and in- 


There are two kinds of electric welding 
candescent—and the latter is again subdivided into spot 
and butt welding. 


In the arc-welding process the neces- 








FIG. 1. WELDING TUBES IN A LOCOMOTIVE BOILER 
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Arc Welding in the Pennsylvania 
Railroad Shops 


\ILAWSON 


method in practice it somewhat similar to oxyacetylene, 
or flame, welding. On many parts the preparation for the 


weld is similar for the two processes, and care is necessary 


to obtain the desired successful results. 

At the Juniata and Altoona shops of the Pennsy! 
vania R.R. are welding has been used for the past five 
years on many manufacturing and repair jobs. Are weld- 
ing of parts that are under stresses or that carry loads 


is not permitted, so the application has been carried on 
Yet 


are found on evervday jobs for the are electri welding 


with these limitations many uses 


somewhat slowly. 


machine outfits that are employed in these machine shops. 




















FIGS. 5 WELDED LBABBITT TANK 


AND 6. 

















a 5 




















FIGS. 2 TO 4 


Fig. 2—Assembling a valve Fig Second oper 
sary joining material is a metal welding rod that is melted 
by the heat from the current passing through the tips, 
This is allowed to flow on to the pieces be- 


This 


or contacts. 





ing welded. until a homogeneous weld is produced. 





ition on 


of hoilers. 
in this 
the 


WELDING OPERATIONS ON A VALVE 


the spool Fig. 4 Completely welded spool 


One of the uses is for welding the tubes in the sheets 
and now all locomotive boilers are assembled 
In that, if 


correctly ever give 


has been found 


they 


manner. service it 


welds are made, scarcely 
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{rouble through leaks. Some engines with boilers so as 
sembled have been kept in service for two years, and when 
tubes were removed the welds were found to be as good as 
There is, however, this to say for 


The 


water used in the locomotives, with the exception of that 


when originally made. 
the operating practice of the Pennsylvania R.R.: 
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A special welding job done in the shops is a-tank used 
to hold babbitt. See Fig. 5. It is shown as the next ex- 
This tank is 36 in. square and 8 in. deep, made 
Welds are made along the four 
The corners are as- 


ample. 
from 1%4-in. steel plate. 
corners to form a tight receptacle. 
sembled with butt joints and simply “tacked”; afterward 

the welds are com- 














pleted. By this meth- 
od the plates do not 
require to be bent at 
the corners, and rivet- 
The 


time required for the 


ing is avoided. 


tacking and welding 
of the four corners is 
3 hr. In Fig. 6, an 
end view of the tank, 
the appearance of the 
may be better 
seen. Another use of 
the apparatus is for 
what was at one time 
considered an impossi- 
bility—a _ putting-on 


welds 








FIGS AND PISTON-ROD AND CAB 


big ‘ Puttin ym metal on a piston rod Fig. & 
one or two localitic is of a very good quality 
the tubes or the welds. 


found in 
and doe Ss not tel d to injure 


Two makes of arc-welding outfit are used at the shops 


mentioned those mac vy the Siemund Wenzel Electri 
Welding Co., and by the General Electric Co. The cur- 
rent pressure is from 60 to 65 volts and the flow about 
150 amp. 

In Fig. 1 is shown the boiler of a locomotive with some 
of the tubes welded and others pre pared ready for weld- 
ing. In number there are two hundred and sixty-five 
2-in. and thirty-six 45¢-in. tubes. These tubes are placed 
through the machined holes in the sheet and allowed to 
project ;y in. The projecting end is then beaded down 
as far as possible against the outside surface of the sheet. 
The tubes shown at the right of the illustration have been 


The ‘ nas ol 


SADID LI 


Repairing a 


tool. Not many years 
ago, if a part was un- 
dersize either through 
wear or a mistake in the shop, it was scrapped. 
times it was made usable by another machining opera- 
tion. In Fig. 7 is shown the result of a putting-on oper- 
ation on the end of a piston rod. This rod end was worn 
down considerably in service, and it was necessary to en- 
large it to effect a repair. The enlarged end A measures 
5‘) in. in diameter and 9 in. long; the undercut surface 
B is 456 in. Metal was added to the surfaces A to 
a depth of % in. The time necessary for the oper- 
The rod is ready for the lathe, where the 
has been added will be turned 


REPAIRS 
cab saddlk 


Some- 


wide, 
ation was 3 hr. 
surfaces to which metal 
to the required dimensions. 

The electric-welding outfit is suitable for other kinds 
of repair work. In Fig. 8 is shown a broken cab saddle, 
At the 


made of cast iron, which has been welded at A. 





treated in this manner. 

the tube are then welded to the sheet. 
Those shown at the left in the illustra 
tion have been thus welded. The weld 
ing rate for the smaller tubes is 15 
per hr. and for the larger 8 per hr. 
The spools used for the engine valves 
are also built up with the aid of the 
welding machine. These spools are 


made in four parts—two bell-mouthed 


ends and two center pieces, as shown in 


Fig. 2. The parts of the spool, which 




















are held together by a bolt through 
the inside and by straps at each end, 
are welded in three places 1. Fig. 3. — 
Metal is then added to the two outer Wie $l 


surfaces A of the flanges, Fig. 4, so 

that the spool will be sufficiently long for the facing opera- 
tion. The in length, the flanges 
are 118 in. 
part is 54 in. 
is made from steel tubing. 


| 


pirece measures xt In. 
n diameter, and the diameter of the center 
The wall is 0.148 in. thick, and the spool 


The welding time is 34 hr. 


AND 1 


pairing a 


METAL AND CASTINGS 


10—Repairing a car casting 


REPAIRS ON SHEET 


side-iron sheet Fig. 


point of fracture the piece measures 8 in. wide by 1 in. 
thick. The weld was made in 30 min. The other way 
to make such a repair would be to place plates on each 
side, drill through the entire assembly and fasten the 
parts together with rivets, 
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Sometimes a part having a hole through which a shaft 
vr stud passes wears so that the shaft is loose. Here is 
another opportunity for the welding outfit. Such a part, 
The steel 
diam- 


with a worn hole filled up, is shown in Fig. 9. 
plate is 5g in. thick, and the hole was 2 in. in 
eter. The worn hole was first completely filled, as shown 
at A, and then another hole was machined in the correct 
location and to the proper dimension. The time required 
to fill up this 2-in. hole was 20 min. 
Another use of the arc-welding outfit is 
rection of mistakes that happen in the foundry or the 
shop. Under the best of will 
Where formerly parts were scrapped, the welding outfit 


for the cor- 


control, errors oceur. 
pow saves them. 

The part shown in Fig. 10 is a side-frame and end-rail 
connection for a car. The holes seen in the piece A are 
drilled wrong. the 
similar part B are shown holes that have been filled up. 


They are 4% in. in diameter. In 


By driliing new holes in the correct position the cast 


ing can be saved. The time necessary to fill up the four 


holes with the are-welding outfit was 20 min. 


Quick and Easy Methods of Boring 
Motor Frames 


A horizontal boring machine, ordinarily used for boring 
out motor frames, but which may be utilized for other pur- 


poses, is shown in the illustration. This machine was 
made by the Reno-Kaetker Co., Cincinnati, Ohio. 
The bed is a heavy piece of cast iron 24 in. wide and 


5 ft. long. Four posts A, 3 in. in diameter, are set into 











MACHINE FOR BORING OUT MOTOR 


this bed as supports for the bar mechanism. The pairs 
of posts are 41% ft. center to center and 18 in. 
Two motor frames are shown strapped to the bed, but the 
number varies with the Besides the 


two bearings on the posts for the bar, a steady bracket BD 


high. 
bored. 


size to be 


is used where it will do the most good. 
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The bai 
means orf a 
and belted, 


the bar turns, by means of 


is driven through a worm and worm gear by 


2-hp. variable-speed motor placed above 


as shown. The boring head C is fed along as 
. a screw J), in a slot in the bar, 
which is operated by the feeding mechanism at #. For 


quickly setting the boring head the handle F is used. 


This machine will bore work up to 36 in. in diameter, 
whi ly covers the ordinary s1Zes8 Of motors made by this 
concern, 
Apprenticeship Reduces Labor 
Turnover 
By Frep Hl. Korres 
In previous years the main thought of almost every hoy 


upon entering business was, “What trade shall I learn?” 
The main idea was to obtain a future “accelerative policy” 
Now the 


to be to obtain a large salary from the day of employment, 


on one’s earning capacity. prevalent idea seems 


entirely losing sight of what future developments the 
position may bring forth. 

[ believe that two factors in the scarcity of modern ap- 
prentices are improper home influence and absence of con- 
trol or codrdination of the work and the apprentice on 
the part of the company. 

| have 
trates the above conditions, 

Every 
item of depreciation as applied to machines and buildings. 
Why not apply a 


in mind an instance which most forcibly illus- 
successful manufacturer carries on his books the 


similar depreciation to his yearly turn- 


over of labor? ‘This turnover is one of the largest finan- 


cial leaks that can oe- 





factory, and 


cur Ih a 


A vel 


s \ 


in the majority of 
cases If Is accepted as 
a tnatter of course, 
Kconomists have com- 
statistics which 


piled 


show that each time 


| 
ah chiplovee who has 





been employed not 





four months 
the 


le ss than 
leaves, company 


loses from 


actually 
S40 to S50, This loss 


can be traced indirect 


ly as a cause of the 
scarcity of  appren 
tices. There are few 
concerts which hold 
forth inducements in 


the way of apprentice- 
ship systems. In some 


fac tories bovs are 


placed in the various 
departments and per- 


FRAMES 


mitted to learn by 


I have 
in mind at the present writing a factory whose yearly 
which in 


themselves and not coached as the should he. 


labor turnover is less than 2 per cent. and 


my opinion has developed the apprentice system In con- 


*Assistant Stromberg Motor Devices Co., 


Chicago, Ill 


superintendent, 
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hetterment 
They not 


apprentice will stay for a certain length of time, 


propaganda to a high 
that 


} } 
Dut Telly 


junction with a 
contract 


of perfection. do require a 


entirely on the opportunities offered to keep their men. 


A boy upon entering their factory as an apprentice 
is first placed in the “shop s( hool.” The 


of this shop’s a)p- 


school is taught 


by an expert mechanic, a graduate 


prentice system. In the school there are the lathe, shaper, 


miller, drill universal grinder and boring mill. 


These can only he 


press, 
run by the instructor. 
The pupil upon entering the school is assigned to one 
machine for a short period of time, and each detail is 
thoroughly explaine dl to him, des riptive methods, colored 
charts, photographs, ete., being used to forcibly impress 
upon him the range and class of work which can be done 
At the end of this preliminary instruc- 


by the mac hine. 
the 


tion period he 
questions of which pertain to the machine which he has 
Having successfully passed this examina 


Is required to take an examination, 


heen studying. 
tion the apprentice then enters what is known as the “ma 
chine probation period.” 

He is placed in one of the fa tory cle partments and as 


signed to a machine similar to the one which he has 


studying. The simplest work is given to him at first, and 


as he becomes proficient the work becomes more com 
plicated. One entire day of each week is spent in the shop 
school, the time being spent in studying the next machine 
to which he will be assigned. 
At the end of his first six months’ shop experience 

is required to take two examinations. One relative to the 
machine and the work he has come in contact with while 
running the machine, and the other relative to the ma- 


studving in the shop school. If lh 


chine he has been 


passes both of these examinations, he is transferred to the 
machine he has been studying, and repeats his first pe- 


riod of training spending one day each week in the shop 
school in preparation for his next advancement. 

From September till April of each year the shop school 
is kept open three nights each week, and furnishes gratis 
instruction in elementary and intermediate mathematics, 
When the ap- 


prentices have finished their four-year course they are 


mechanical drawing and machine design. 


civen a bonus of $100 and assigned positions as tool- or 
diemakers, receiving the standard rate paid to the other 
mechanics. 
men trained in the methods of the factory and firmly im- 

pressed with the ideals and standards of the company. 
When this system was first put into operation a get- 
together club was organized, all men in the factory being 
This in turn evolved the idea 


Such a system produces an endless chain of 


eligible for membersh'p. 
of a betterment department whose duties consisted of in- 
vestigating all cases of discharge, leaving on account of 
being dissatisfied, working and home conditions, etc. 


“3° 


A Few Examples in Shop Trigonometry 


By Epwarp J. Rantscu 


Tool makers and draftsmen are confronted by man 
problems when laying out jigs and fixtures and the 
accompanying illustrations are intended to show how 


simple problems in shop trigonometry are handled with 
# saving of much valuable time 

If in working up jigs, tools, fixtures or dies the different 
lengths of the lines or angles, with reference to a right- 
angled triangle, had been given on the blueprints, a 


state 
the 





ee 
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considerable saving in time could have been effected. ln 
Figs. 


In the first problem we must calculate the center 
B and height of arch H,-shown by “?.” 


| to + are four problems to be worked out. 


length 


angle 9 














, 
7, ~t 
e=L a . 
Fig.1 
ee 
” 
” \ 
\ 
/ \ 
| 
so 
ay 
v 
- 225 “L > 


Fig.d 


Fig4 


FIGS. 1 TO 4. SOME TOOL-ROOM PROBLEMS 


Distance L In Fig. 5 will 
© found the rules for caleulating the k y - 
e found the rut lor calculating the unknown quanti 


length of chord, is given. 
ties. This sketch shows one-half the center angle, from 


which all calculations are made. Figs. 6, 7 and 8 give the 


olution of the problems in Figs. 2, 3 and 4. 
“side adjacent” and 


reference to “side 


but call these lines lengths A, 


} 
| make ho 


opposite” or hy potenuse,”’ 


? 














| | | 
le ‘ -B? oina««#s~: ee 
FIG, 
Sine of angle X A Length A = C X sine angle 
l 5” 0.66666. Corre Xx 0.80595”. Length B= C 
sponding angle of sine 0.66666 cosine angle X = 1.26508”. 
41° 49’. Angle Y 90 Distance H = 1.5” — 6.80595” 
41 49’ $8° 11’. Length B 0.69405”. Center angle — 2 
C xX cosine angle X BB” > 57% 115° Length of 
0.74528 1.1179”. Distance chord L = 2 X 1.26508 = 
H 1.5” — 1.1179” 0.3821". 2.53016” 
Center angle = 2 X 41° 49’ = 
83° 38’ 
- 














FIG FIG. 8 

Leneth A tangent angele Sine angle X A Cc 
rR 0.9004 95” 0.8125 1.5” 0.54166. Cor- 
1.01295" Length C \ responding angle of sine 

ine angle X 1.01295” 0.54166 32° 48’. Angle Y 
0.66913 1.5138” Distance H “0 32 18’ 57 12° 
1.5138” 1.01295" Length B = cosine angle 
0.50085" Center angle 2x-X Cosine angle X 0.84057 
is 16’ <x 1.26085. Center angle — 2 
57° 13° 114° 24". Length 

L, 7x PB 2.5217’ 
FIGS. 5 TO 8 rHkE WAY THEY ARE SOLVED 


Band €' and the angies JA ) and 2, Mh which Z os 


OO) cle J 
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An Unusual Metal Pattern for a 
Typewriter Frame 


By FRANK A. STANLEY 





— pattern members for the front rail of the typewriter 


SY NOPSIS—This is a case where costs were low- frame. 

ered 75 per cent. by making a frame in sections in- This beveled end front pattern member will be seen in 
stead of solid, the cost of machining being much Fig. 2 lying immediately in front of the side plate at 
less than. the former cost of casting. It also re- the left. The other longitudinal pattern member seen 
verses the usual foundry practice and uses a green in the group in Fig. 2 in front of the right-hand side 
sand core in a baked mold. pattern is shown in position in Fig. 1 where, as will be 








The accompanying illustrations show an interesting 
metal pattern and a core box for a typewriter frame orig- 
inally made in a single casting, but later, owing to 
difficulties in securing solid castings, built up in sectional 
construction. This proved satisfactory in all respects and 
led to improvements in shop methods that enable the 
sectional form of frame to be produced better and mor 
economically. This pattern, while no longer in service in 
the factory where it originated, is well worthy of study, in 
that it embodies certain features of interest to metal 
pattern makers and molders; features that are applicable 
to pattern work other than for typewriter frame castings. 

The pattern itself is of brass, in several sections, and is 





shown assembled in Fig. 1. It will be seen that there is a 











heavy brass frame in the form of a rectangular ring to 
the inner sides of which are fitted two brass side plates, FIG. 1. THE ASSEMBLED BRASS PATTERN 
shown more clearly in the view in Fig. 2. These plates 

carry on their inner faces numerous hubs, bosses and seen, it is adapted to form in the mold the channel for the 
flanges, which are to be reproduced on the inner faces of — cross-bar that ties together the two sides of the type- 
the typewriter frame castings. The side-plate patterns fit writer frame casting. At the back and lower inner face 


snugly against the interior walls of the main body of the of the assembled pattern is another longitudinal strip 




















FIG. 2. VARIOUS PARTS OF THE PATTERN FIG. 3. CORE BOX OF WOOD AND BRASS 


pattern and are located in position by short tongues that for the molding of a rear crosstie in the frame casting. 
slide into corresponding vertical grooves in the pattern The two cylindrical plugs in Figs. 1 and 2 are arranged 
body. The sloping front end of the side-plate patterns to be inserted under the pattern for molding the frame 
is beveled to 45 deg., as shown, and these beveled faces feet, which are cored out in the casting to receive the 


form a clean joint with similar faces on the end of the rubber inserts or feet proper. 
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When this pattern is placed in the sand in a two-part 
is along 


flask, the parting line for the greater portion 
the lower edges of the pattern sides, although at one 


or two points this line drops to a point sufficient to follow 
the outline of certain ribs and bosses. This means that 
very little of the pattern is rammed up in the cope, and 
flask is turned over and the body of the pattern 
is pulled out of the drag, the side plates and the front 
bar and crosstie remain in the sand. The walls of the 
pattern body are of such thickness as to form a wide 
sand to allow the side plates to 


avity and removed from the mold, 


when the 


enough channel in the 
be drawn out into the « 
the other sectional parts also coming out readily. 


Reversina Usvant Corre Practice 


The core box seen in Fig. 3 has 
the central portion is of brass with a converient hand hold 
at the center, so that it is easily lifted out of place. This 
which after be 


a wooden frame, but 


hox forms what is really an outside core, 
ing properly baked is placed in the mold with its outer 
faces fitting into the channel formed when 
the brass pattern body is removed from the drag. The 
accurately 


rectangular 


interior of this square core ring is, of course, 
sized by the brass central member shown in the core box. 
This brass center is larger in length and breadth than the 
n the assembled frame pattern by an 
desired thickness 
; that is, the 
mold leaves a all the 
necessary thickness 


interior opening 
amount sufficient to provide for the 
of the walls in the typewriter frame casting 
core ring when set in the channel 
way around just wide enough for the 
of metal in the casting. The 
plates in the construction of the pattern proper is to form 
the indentations in the ribs. 
Here is a reversal of the usual practice in general foun- 
dry work, in that the real core for the the 
typewriter frame is rammed up in green sand while the 
baked sand core is placed around the outside and con- 


stitutes the real side 


purpose of the sectional 


mold for inside bosses and 


interior of 


walls of the mold. 


Repucine Castine Cost 75 Per Cent. 

After a thorough test of this pattern in the foundry and 
in machining the frames in the shop, it was finally de- 
cided to adopt a sectional construction for the 
has already been described 
Noiseless Typewriter Co.’s 
and extended reference to 
It was found with the 


type 
writer frame. This new frame 
in detail in the articles on the 
methods at Middletown, Conn., 
it at this point is not necessary. 
pattern for the solid frame that the foundry output was 
small and the cost of castings very high. The old frame 
in one piece weighed 7 lb. and the foundry charge was 
30c. per lb. After the casting was received, a 
had to be welded into the frame to take the place of a cast 
tie that was included in the casting to stiffen it during 
foundry operations and afterward cut out to admit the 
welded brace; this further added to the cost of the frame 
proper, so that it ran to about $2.25 per casting. When 
the sectional frame was adopted, the foundry costs were 
reduced to Te. per Ib., the then being about 8 
lb., giving a total cost for the frame casting of 56c., or 
less than that of the former one-piece 
frame. 

So far as concerns subsequent machine operations in 
in the new form of 


rear brace 


weight 


one-qua rter 


said that while 


the shop, it may be 
sectional frame certain machining cuts have to be made 
in fitting in the 
same as were necessary for the brace put into the solid 


rear brace, these cuts are about the 
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casting as originally made; and as certain other facing 
operations are completed at the same pass of the work 


under the cutters as is required for the brace seat cuts 


these additional machine cuts add no labor cost to the 
process. Certain other operations in the finishing of the 
frame members in sectional form are much more readily 


accomplished than was possible when the frame casting 
was produced in a single piece. 


"os 


~ 
Par) 


What Are the Correct Sizes for 
This Pattern P 
By JAN SPAANDER 


illustration gives the main dimen- 


punch holder for a gang 
high 


The accompanying 
sions of a wooden pattern of a 
punch press practically 8 ft. long and only 6 
It is machined top and bottom and 
which though only 
considered anyhow, in my opinion. 
from the pattern maker the 
with the proper shrink- 


and 6 in. wide. 
vertically along the sides of the slot. 
n. high have to be 


When the 
dimension A 


‘ 


pattern came 


had been left 6 in., 


i yi 
BB HE iy thy Miu 
i} a sti if Bi i H iN ; (itt iv 
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PATTERN UNDER DISCUSSION 


THE 


width above the slot similarly treated. The 
height B, however, had been increased to over 64 in., 
and the pattern maker insisted that his right 
pattern, because he had to allow for bending, the pattern 


age and the 


was the 


being so slender. 

[ had no objection but asked in wonder if he should 
to the 2-in. bead at the bottom—or 
bending in the vertical 
His emphatic “No!” stopped the argument till 
the pattern reached the foundryman, who also had to 
machine it. The latter condemned the pattern and in- 
sisted that I state which side up he was to cast it. I 
made a guess at it and the casting came out so straight 
in. on the one side seemed nearly super- 


not also allow $ in. 
do anything to allow for the 


clirection. 


that the extra 4 
4? : 
fluous. 

It might be interesting to 
experienced readers as to the correct size for the economic 


cast up. 


hear the opinions of more 


pattern and which side should be 
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United States Munitions 


The Springfield Model 1913 Service Rifle 
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Leaf II—Slide and Cap 





OPERATION 


REMOVING 


BURRS LEFT 


OPERATION 18 


Number of Operators—One. Description of Operation—Re- 

VYN NTS lhe. ; ’ mnere moving burrs from operation 18 Apparatus and Equipment 
‘ Y NOP, I; This completes the leaf and covel Used File Production—Grouped with operation 18. 

the slide and slide cap of the rifle sight. These OPERATION 20 HAND MILLING REAR END OF JOINT 

are small parts but require many operations. Transformation—Fig. 1563. Machine Used—Whitney hand 

miller Number of Operators per Machine—One Work- 

Holding Devices—Held vise jaws, Fig. 1564. Tool-Holding 





*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 
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‘FIG. 1566 B 
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OPERATION 20 
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I? Teeth Leff Hand mn 7 Mil 
FIG. 1565 
OPERATION 18. HAND MILLING SIGHTING NOTCH Fig. 1565. Number 
: . . neil , . . , feed. Coolant 
Transformation—Fig. 1559. Machine Used—Garvin No. 3 Tool Me mene 
hand miller. Number of Operators per Machine—One. Work- contour of end 
Holding Devices—Held upright in vise jaws, Fig. 1560. Tool- pieces per hr. 


Holding Devices—Standard arbor. Cutting Tools—Milling 
cutter, Fig. 1561. Number of Cuts—One. Cut Data—450 r.p.m.; 
hand feed. Coolant—Cutting oil, put on with brush. Average 
Life of Tool Between Grindings—5000 pieces Gages—Fig. 
1562: A, location from side; B, location from hole. Production 
—350 pieces per hr. 


Number of 
Filing burrs 
'sed—File. 


OPERATION 


from 


Devices—Standard arbor. 


Cuts—One. 
—Cutting 

Grindings 
Squareness 


15 ye. 
Operators 

graduations. 
Production—350 


Cutting Tools—Form milling cutter, 


_ ae ee a ere ne 

















, i. Hand 
’ FIG. |56! | 
Vu mes 
| en 
| 
| 
| FIG. 1566 , 
FIG. 1563 


{ 









ensue 
FIG. 1566 A 


Cut Data—600 r.p.m.; hand 
,-in, stream Average Life ol 
-5000 pieces. Gages—Fig. 1566; A 


with hole. Production—175 


GRADUATIONS 
Operation— 
Equipment 


FILING 
Description of 
Apparatus and 
pieces per hr 
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DRIFT-SLIDE NOTCH 
Used—Pratt & Whit- 


Machine—One 
Tool-Holding 


OPERATION 16. PROFILING 
Transformation—Fig. 1567. Machine 
ney No. 1 profiler. Number of Operators per 
Work-Holding Devices—Vise jaws, Fig. 1568. 


Devices—Taper shank Cutting Tools—Profiling cutter, Fig. 
1569. Number of Cuts—Two Cut Data—1200 r.p.m.; hand 
feed. Coolant—Cutting oil, 4j-in. stream. Average Life of 
Tool Between Grindings—500 pieces. Gages—Fig. 1570; A, 
size and angle of slot; B, angle of drift slot with sides. Pro- 
duction i5 pieces per hr 
OPERATION HH. REMOVING BURRS LEFT BY 
OPERATION 16 
Number of Operators—One. Description of Operation—Re- 


operation 16 Apparatus and Equipment 
Grouped with operation 16 
OPERATION 19. COUNTERBORING JOINT 
Transformation—Fig. 1571 Machine Used—Sigourney 
in. three-spindle upright Number of Operators per 
chine—One Work-Holding Devices—Dril jig, Fig 
Tool-Holding Devices—Drill chuck Cutting Tools—Counter- 


burrs from 
File. Production 


moving 
Used 


16- 
Ma- 
572. 
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Holding Devices—Pushed to stop, clamped by jaws A, cam B 
and knock-out C, indexing fixture, Fig. 1577. Tool-Holding 
Devices—Standard arbor. Cutting Tools—Milling cutter, Fig 
1578. Number of Cuts—One. Cut Data—450 r.p.m.; hand feed. 
Coolant—None. Average Life of Tool Between Grindings— 
5000 pieces. Gages—Upper edge of joint. Production—350 
pieces per hr. 


OPERATION 23. 





COUNTERSINKING JOINT 
PIN HOLE 

Operators—One. Description of Operation— 

Countersinking and reaming pin hole. Apparatus and Equip 

ment Used—Countersink, Fig. 1579, reamer and bench lathe. 

Gages—Pin. Production—450 pieces per hr. 


AND REAMING 


Number of 


OPERATION 24. FILING TO GAGE FOR THICKNESS, 
WIDTH, WIDTH OF STRAIGHT SLOT, WIDTH OF 
JOINT AND GENERAL CORNERING 





Number of Operators—One. Description of Operation—Fil- 

thickness to gage and width of slot, joint and general 
Apparatus and Equipment Used—File and gage. 
Production—13 pieces per hr. 


ing 
cornering 




































































bore. Number of Cuts—Two. Cut Data—750 r.p.m.; hand feed. Gages— Width. 
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Coolant—Cuttinge oil, ,y-in. stream Average Life of Tool OPERATION 25. CLEANING GRADUATIONS 


500 pieces. Gages—Diameter of counter- 


pieces per hr 


Between Grindings- 
bore. Production—55 
OPERATION 21. HAND MILLING 
Transformation—Fig. 1573 Machine 
miller. Number of Operators per Machine—One. Work-Hold- 
ing Devices—Pushed to stop, clamped by vise jaws, Fig. 
1574. Tool-Holding Devices—Standard arbor. Cutting 
Tools—Straddle mills. Number of Cuts—One. Cut Data— 
650 rp.m.; hand feed. Coolant—Cutting oil, put on 
with brush Average Life of Tool Between Grindings—5,000 
pieces. Gages—Fig. 1575; width of joint, and also its relation 
to the leaf: thickness. Production—175 pieces per hr 
OPERATION 22. HAND MILLING JOINT, SWING FIXTURE 
Transformation—Fig. 1576 Machine Used—Garvin No. 3 
hand miller Machine—One. Work- 


STRADDLE JOINT 
Used—Whitney hand 








Number of Operators per 


Number of Operators—One. Description of Operation— 
Cleaning graduations. Apparatus and Equipment Used—Hand 
pick Production—35 pieces per hr. 


OPERATION 26. FILING EDGES OF DRIFT SLOT TO 
REMOVE BURRS 
Number of Operators—One. Description of Operation— 
Removing burrs from drift-slot edges. Apparatus and Equip- 
ment Used—File Production—350 pieces per hr 
OPERATION 27. CASEHARDENING 


Number of Operators—One. Description of Operation—Pack 
in % bone, % leather; heat to 750 deg. C. (1,382 deg. F.) for 
2% hr.: quench in oil. Apparatus and Equipment Used—Sane 
as for all other casehardening. 
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OPERATION 30 ASSEMBLING WITH MOVABLE BASE 


Number of Operators—One. Description of Operation 
Assembling with movable base Apparatus and Equipment 
Used—Hand and light hammer: Production—90 pieces per hi 


OPERATIONS ON THE SLIDE—FIG, 1580 
Operation 





i A Forging from bar 
t B Annealing 
P B-1 Pickling 
t Cc Trimming 
1 Grinding bottom 
AA Removing burrs left by operation 2 
3 Drilling capscrew, binding-screw and pin holes 
BB Removing burrs left by operation 3 
4 Reaming capscrew and bindinge-screw holes 
ee Removing burrs left by operation 4 
2, 5, 6 Milling front and rear and both ends 
DD Removing burrs left by operation 5 
KE Removing burrs left by operation 6 
7,8 Milling top and leaf slot, rough and finish 
FF Removing burrs left by operation 7 
GG Removing burrs left by operation 8 
9, 13 Tapping binding-screw holes 
10, 11 Profiling cap slot 
. : 13 Tapping capscrew holes 
13-A Reaming pin hole 
FIG.1578 14 Filing to gage 
P 15 Assembling with cap 
Rg FIG. 1577 16 Polishing ends, sides and bottom 
a v —_ ——— . a 17 Filing top and general cornering 
NY = alg , « 18 Reaming pin hol tapping slide-screw hole and 
4 {Fite 5 te turning back assembling screws 
UH Tes ;—4 x Seaee 
Right Hand ei¢ — -* LS—-A Bluing 
Kg ge : ‘5 i s) OPERATION A. FORGING FROM BAR 
le. *eeeecee- ---/3------ cowccecee al Transformation—Fig. 15581 Number of Operators—On«¢ 
FIG.1579 Description of Operation Shaping from bar Apparatus and 
OPERATION 22 Equipment Used—Billings & Spencer 400-lb. drop hammer 
Production—200 pieces per hr. 
\PERAT . — 1; 
OPERATION 28. STRAIGHTENING eee er a, eee | 
Number of Operators—One Description of Operation 
Number of Operators—One. Description of Operation Packed in iron pots with powdered charcoal and heated to 
Straightening after hardening Apparatus and Equipment 850 deg. C. (1,562 deg. F.); left over night to cool Apparatus 
Used—Lead block, hammer and straight-edge Production and Equipment Used—Brown & Sharpe annealing furnace, oil 
350 pieces per hr. burner and powdered charcoal 
















































































OPERATION 29. POLISHING GRADUATIONS Number f pekeonso ood vay Raditocos mcg fo { 
— 7 - = nboer o erators lé escription 0 peratior 
WITH EMERY CLOTH Placed in wire baskets and then in the pickling solution (1 
Number of Operators—One. Description of Operation part sulphuric acid and 9 parts water); left in this from 10 to 
Polishing graduations. Apparatus and Equipment Used 12 min. Apparatus and Equipment Used—Wire basket 
Emery cloth, 000 grit. Production—350 pieces per hr. wooden pickling tanks and hand hoist. 
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FIG. 1591 ROUGH, OPERATION 7 
FIG. 1592 


OPERATION C. TRIMMING 
Machine Used—Perkins No. 19 press. Number of Operators 


per Machine—One Punches and Punch Holders—Square 
shank Dies and Die Holders—Held in shoe by setscrew. 
Stripping Mechanism—Pushed down through die Average 
Life of Punches and Dies—15,000 pieces. Production—650 


pieces per hr. 
OPERATION 1. GRINDING 

Transformation—Fig. 1582 Machine Used——Pratt & Whit- 
ney vertical grinder. Number of Operators per Machine—One 
Work-Holding Devices—30-in. magnetic chuck, between strips. 
Tool-Holding Devices—Vertical spindle Cutting Tools—14- 
in. wheel. Number of Cuts—15 passes. Cut Data—1,500 r.p.m.; 
15-in. feed. Coolant—Water Gages—None Productions 
350 per hr 


OPERATION AA. REMOVING BURRS LEFT BY OPERATION 2 


Number of Operators—One Description of Operation— 
Removing burrs from operation 1 Apparatus and Equip- 
ment Used—File Production—Grouped with operation 3 


OPERATION 3. DRILLING CAPSCREW, BINDING-SCREW 
AND PIN HOLES 

Transformation—Fig. 1583 Machine Used—Sigourney 16- 

in. three-spindle Number of Operators per Machine—One 

Work-Holding Devices—Drill jig, Fig. 1584. Tool-Holding 

Devices—Drill chuck. Cutting Tools—Twist drills Number 

of Cuts—Two. Cut Data—900 r.p.m. Coolant—Cutting oil, 














FINISH, OPERATION 8 FIG.1594 
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OPERATION 9 & 2 








jy-in. stream. Average Life of Tool Between Grindings—250 
pieces. Gages—Fig. 1585. Production—8s0 pieces per hr. 
OPERATION BB. REMOVING BURRS LEFT BY OPERATION 4 

Number of Operators—One. Description of Operation— 
Removing burrs left by operation 3. Apparatus and Equip- 
ment Used—File. Production—Grouped with operations 3 
and 4. 

OPERATION 4. REAMING CAPSCREW AND BINDING- 

SCREW HOLES 

Machine Used—Sigourney 16-in. three-spindle. Number of 
Operators per Machine—One. Work-Holding Devices—Drill 
jig. Tool-Holding Devices—Drill chuck. Cutting Tools— 
Reamer. Number of Cuts—Two. Cut Data—900 r.p.m. Cool- 
ant—Cutting oil, 4,-in. stream. Average Life of Tool Between 
Grindings—250 pieces. Gages—See Fig. 1585. Production— 
175 pieces per hr. 
OPERATION CC. REMOVING BURRS LEFT BY OPERATION 4 

Number of Operators—One. Description of Operation— 
Removing burrs thrown up by operation 4. Apparatus and 
Equipment Used—File. Production—Grouped with operations 
3 and 

OPERATIONS 2, 5, 6. MILLING FRONT AND REAR AND 

BOTH ENDS 

Transtormation—Fig. 1586. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator— 
Five Work-Holding Devices—Miller vise jaws, Fig. 1587. 
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Tool-Holding Devices—Standard arbor. Cutting Tools—Two 
gangs of cutters, Fig. 1588. Number of Cuts—One. Cut Data 
—70 r.p.m.; §-in. feed. Coolant—Cutting oil, put on with 
brush. Average Life of Tool Between Grindings—5000 pieces 
Gages—Fig. 1589. Production—30 pieces per hr. 

OPERATION DD. REMOVING BURRS LEFT BY OPERATION 5 


Number of Operators—One. Description of Operation 
Removing burrs thrown up by operation 5. Apparatus and 
omens Used—File. Production—Grouped with operations 
2, 5 and 6, 

OPERATION EE. REMOVING BURRS LEFT BY OPERATION 6 


Number of Operators—One. Description of Operation- 
Removing burrs from operation 6. Apparatus and Equip- 
—, Used—File. Production—Grouped with operations 2, 5 
an ‘ 

OPERATIONS 7 AND 8. MILLING TOP AND LEAF SLOT, 

ROUGH AND FINISH 

Transformation—Fig. 1590. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator- 
Five. Work-Holding Devices—Special vise jaws, Fig. 1591; 
work located on pin. Tool-Holding Devices—Standard arbor. 
Cutting Tools—Fig. 1592. Number of Cuts—One. Cut Data- 
70 r.p.m.; §-in. feed. Coolant—Cutting oil, put on with brush. 
Average Life of Tool Between Grindings—5000 pieces. Gages 
Width of slot.. Production—30 pieces per hr. 
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OPERATION FF. REMOVING BURRS LEFT BY OPERATION 7 

Number of Operators—One. Description of Operation— 
Removing burrs from operation 7. Apparatus and Equip- 
mert Used—File. Production—Grouped with operations 7 
and 8. 


OPERATION GG. REMOVING BURRS LEFT BY OPERATION 8 


Number of Operators—One. Description of Operation— 
Removing burrs from operation 8 Apparatus and Equip 


ment Used—File. Production—Grouped with operations 7 
and 8. 


QPERATIONS 9 AND 12. 





TAPPING CAPSCREW HOLES 
Transformation—Fig. 1593. Machine Used—Garvin upright 
tappin machine. Number of Operators per Machine—One. 
Work-Holding Devices—Tapping jig, Fig. 1594. Tool-Holding 
Devices—Drill chuck. Cutting Tools—Tap. Number of Cuts 
One. Cut Data—50 r.p.m. Coolant—Cutting oil, ,,-in. stream. 
Average Life of Tool Between Grindings—300 pieces. Gages— 


Threaded plug. Production—350 pieces per hr. 
OPERATIONS 10 AND 11. PROFILING CAP SLOT 
Transformation—Fig. 1595. Machine Used—Pratt & Whit- 
ney No. 1 profiler; milling attachment in Fig. 1596. Number 
of Operators er Machine—One. Work-Holding Devices— 
Held on pin, clamped by vise jaws; milling fixture, profiling 
fixture and form in Fig. 1597. Tool-Holding Devices—Taper 
shank. Cutting Tools—Milling cutter, Fig. 1598; profiling cut- 
ter. Number of Cuts—Two. Cut Data—1200 r.p.m.; hand feed. 


Average Life of Tool Be- 


Cutting oil, 3-in. stream. 
Form of slot. Produc- 


Gages 





Coolant 
tween Grindings—300 pieces. 
tion—65 pieces per hr. 
OPERATION 13. 
Transformation—Fig. 1599. 





TAPPING CAPSCREW HOLES 


Machine Used—Garvin upright 
tapping machine. Number of Operators per Machine—One 
Work-Holding Devices—Tapping jig, Fig. 1600. Tool-Holding 
Devices—Drill chuck. Cutting Tools—Tap. Number of Cuts 
—One. Cut Data—50 r.p.m. Coolant—Cutting oil, ;,;-in 
stream. Average Life of Tool Between Grindings—300 pieces 
Gages—Threaded plug. Production—400 pieces per hr 


OPERATION 13-A. REAMING PIN HOLE 
Number of Operators—One. Description of Operation— 
Reaming pin hole and removing burrs thrown down by mill- 
ing. Apparatus and Equipment Used—Bench lathe and reamer. 
Production—350 pieces per hr. 


OPERATION 14. FILING TO GAGE 


Number of Operators—One. Description of Operation— 
Filing inside of slide to gage. Apparatus and Equipment 
Used—File and gage. Gages—Fig. 1601, size cf ieaf. Pro- 


duction—125 pieces per hr. 
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OPERATION 
Number of 
Assembling with cap. 
screwdriver. Production 
OPERATION 16. POLISHING ENDS, SIDE AND BOTTOM 
Number of Operators—One Description of Operation 
Polishing outside. Apparatus and Equipment Used—Polishing 


15. ASSEMBLING WITH 
Operators—One. Description of 
Apparatus and Equipment Used 
350 pieces per hr 


CAP 
Operation— 
Hand 


jack and wheel Production—S80 pieces per hr 
OPERATION 17. FILING TOP AND GENERAL CORNERING 

Number of Operators—One. Description of Operation 
Filing and cornering. Apparatus and Equipment Used—File 
Production—35 pieces per hi 

OPERATION 18-A. BLUING 

Number of Operators—One. Description of Operation 

Heated to 800 deg. F. in niter Apparatus and Equipment 


Used—Same as for other bluing operations. 

OPERATION 18. REAMING PIN HOLE, TAPPING SLIDE- 

SCREW HOLE AND TURNING BACK ASSEMBLING SCREWS 
Number of Operators—One, Description of Operation— 

Reaming pin and tap hole, tapping slide-screw hole, retapping 

hole Apparatus and Equipment Used—Speed lathe and 

reamer. Gages—None. Production—175 pieces per hr. 








FIG. 1603 
OPERATION A Tr 
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OPERATION 3&4 


FIG. 1606 FIG. 1607 
OPERATIONS ON SLIDE CAP—FIG,. 1602 
Operation 
A Forging from bar 
B Annealing 
B-1l Pickling 
C Trimming 
1 Grinding bottom 
3 Drilling capscrew and pin holes 
4 Reaming capscrew hole 
BB Removing burrs left by operation 4 


Milling front and rear edges and both ends 
Removing burrs left by operation ° 
Removing burrs left by operation 6 

7 Milling top, lengthwise 


EE Removing burrs left by operation 7 
If Removing burrs from capscrew hole (reamer) 
& End milling peep-notch clearance 


9 Countersinking fieid-view clearance 


10 Milling top, buckhorn and peep notch 

FF Removing burrs left by operation 10 

11 Hand milling dovetail 

12 Hand milling slot for drift-slide pin 

GG Removing burrs left by operations 11 and 12 
13 Counterboring screw hol 

HH temoving burrs left by operation 13 

14 Filing off burrs 

15 Filing in jig 


OPERATION A. FORGING FROM BAR 


Transformation—Fig. 1603. Number of Operators—One. 
Description of Operation—Shaping from bar. Apparatus and 
Equipment Used—Billings & Spencer 400-lb. drop hammer 
Production—200 pieces per hr. 


OPERATION B. ANNEALING 


Number of Operators—One. Description of Operation— 
Placed in iron pots packed with powdered charcoal and 
heated to 850 deg. C. (2,562 deg. F.); left over night to cool. 


Apparatus and Equipment Used—Brown & Sharpe annealing 


furnace, oil burner and powdered charcoal. 


OPERATION PB-1 PICKLING 
Number of Operators—One. Description of Operation—Put 
in wire baskets and placed in the pickling solution (1 part 
sulphuric acid to 9 parts water) and left in this from 10 to 
12. min. Apparatus and Equipment Used—Wire baskets, 
wooden pickling tanks, hand hoist 


OPERATION C. TRIMMING 


Machine Used—Perkins No. 19 press, 1%-in, stroke. Num- 
ber of Operators per Machine—One. Punches and Punch 
Holders—Square shank. Dies and Die Holders—In shoe hy 


through die 


setscrew. q 
Production 


Average Life of Punches and 
—600 pieces per hr. 


Stripping Mechanism—Pushed down 
Dies—15,000 pieces. 
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OPERATION 1. GRINDING BOTTOM 


Transformation—Fig. 1604 Machine Used—Pratt & Whit- 
ney vertical grinder Number of Operators per Machings One. 
Work-Holding Devices—30-in. magnetic chuck, between steel 
strips. Tool-Holding Devices—Vertical spindle. Cutting Tools 
—14-in. wheel. Number of Cuts—15 trips of table. Cut 
Data—1,500 r.p.m.; 15-in. feed Coolant—Water. Production 
—574 per hr. 

OPERATIONS 3 AND 4. DRILLING AND REAMING CAP- 


AND 
1605. 


PIN HOLES 
Machine Used—Sigourney 


SCREW 


Transformation—Fig. 16- 


in, three-spindle drill Number of Operators per Machine 
One. Work-Holding Devices—Drill jig, Fig. 1606; work held 
at A by plunger B; moved by cam C; positioned by thumb- 
screw D:; bushings are in leaf E, which is held between ears 
positioned by studs GG. Tool-Holding Devices—Drill 
chuck. Cutting Tools—Reamer. Number of Cuts—Two. Cut 
Data—750 r.p.m.; hand feed Coolant—Cutting oil, ;4-in. 
stream. Average Life of Tool Between Grindings—250 pieces. 


Gages—Location and diameter of holes, Fig. 1607. Production 


-——350 pieces per hr. 


OPERATION BB. REMOVING BURRS LEFT BY 
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REMOVING BURRS FROM CAPSCREW 
HOLE 
Number of Operators—One. Description of-Operation—Re- 
moving burrs from capscrew hole. Apparatus and Bquip- 
ment Used—Hand reamer. Production—Grouped with oper- 
ation 8& 


OPERATION 8 END 


OPERATION IT, 


PEEP-NOTCH CLEARANCE 
Transformation—Fig. 1613. Machine Used—Sigourney 16- 
in. three-spindle. Number of Operators per Machine—One. 
Work-Holding Devices—Drill jig; work held on pin, Fig. 1614. 
Tool-Holding Devices—Drill chuck. Cutting Tools—Counter- 
bore or end mill. Number of Cuts—One. Cut Data—900 
r.p.m.; hand feed, Coolant—Cutting oil, ;;-in. stream 
Average Life of Tool Between Grindings—500 pieces. Gages— 
Fig. 1615, location of counterbore from pin hole. Production 
200 pieces per hr 


OPERATION 9. 


MILLING 


COUNTERSINKING FIELD-VIEW 
CLEARANCE 
Transformation—Fig. 1616. Machine Used—Sigourney Tool 
Co, 16-in. three-spindle. Number of Operators per Machine— 
One. Work-Holding Devices—Drill jig, Fig. 1617; work held 
by clamp A, which also guides end of countersink, in connec- 























OPERATION 4 tion with swinging leaf B. Tool-Holding Devices—Drill 
; hm . a . chuck Cutting Tools—Round-ended countersink, Fig. 1613. 
Number of Operators—One. Description of Operation— Number of Cuts—One. Cut Data—750 r.p.m.; hand feed. Cool- 
Removing burrs thrown up by operation 4. Apparatus and ant—Cutting oil, ;,-in. stream. Average Life of Tool Between 
Equipment Used—File. Production—Grouped with opera-  Grindings—500 pieces. Gages—Contour and angle of counter- 
tion 4. sink. Production—350 pieces per hi 
OPERATIONS 56 AND 6 MILLING FRONT AND REAR OPERATION 10. MILLING TOP, BUCKHORN AND 
EDGES AND BOTH ENDS PEEP NOTCH 
Transformation—Fig. 1608 Machine Used—Pratt & Whit- Transformation—Fig. 1619. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator ney No. 2 Lincoln miller. Number of Machines per Operator 
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F!G.1608 &1609 OPERATION 5&6 
4| FIG.1610,16l&16I2 OPERATION 7 
FIG 1613,1614 &I6I5 OPERATION 8 


/ 





FIG. 1615 


FIG. 1612 
—Five. Work-Holding Devices—Held on pin, clamped by Five. Work-Holding Devices—Held on pin, clamped by vise 
vise jaws. Tool-Holding Devices—Standard arbor Cuttine jaws, Fig. 1620. Tool-Holding Devices—Standard arbor. Cut- 
Tools—Gang of milling cutters, Fig. 1609 Number of Cuts ting Tools—Milling cutters, Fig. 1621. Number of Cuts—One. 
—One. Cut Data—70 r.p.m.; §-in. feed Coolant—Cutting oil, Cut Data—70 r.p.m.; g-in. feed. Coolant—Cutting oil, put on 
put on with brush Average Life of Tool Between Grindings with brush Average Life of Tool Between Grindings—10,000 
—10,000 pieces. Gages—Lengeth and width; location of slot pieces. Gages—Fig. 1622; contour; location of notch; cap fits 
from pin Production—30 pieces per hr Note—Work is lo- over pin X at end, and plug Y gages and locates. Productior 
cated from hole at end 30 pieces per hr 
‘rRPaT ‘ 7 e P ’ we! »T’ So Pek Pd yy 
OPERATION CC. REMOVING BURRS LEFT BY ee ee ee 
OPERATION 5 mason 
Mumher of Oneratore-—O Des = ' te " Number of Operators—One Description of Operation— 
a of Operators—One. _ Description of Operation—Re- Removing burrs thrown up by operation 10. Apparatus and 
moving burrs from operations ° and 6 Apparatus and Equip- Equipment Used—File. Production—Grouped with opera- 
ment Used—File. Production—Grouped with operations 5 tion 11 
and 6. , OPERATION 11. HAND MILLING DOVETAIL 
OPERATION DD. REMOVING BURRS FROM Transformation—Fig. 1623. Machine Used—Whitney hand 
OPERATION 6 miller. Number of Operators per Machine—One W ork- 
Number of Operators—One. Description of Operation—Re- Holding Devices—Held on pin, indexing fixture, Fig. 1624; 
moving burre from operation 6. Apparatus and Equipment work located on pin, held by bar A, which is locked by clamp 
Used—File. Production—Grouped with operations 5 and 6 B; fixture indexes in two positions to mill both sides of dove- 
tail Tool-Holding Devices Taper shank Cutting Tools— 
OPERATION 7. MILLING TOP LENGTHWISE Milling cutters Number of Cuts—One. Cut Data—650 r.p.m.; 
Transformation—Fig. 1610. Machine Used—Pratt & Whit- hand feed Coolant—Cutting oil. Average Life of Tool Be- 
ney No. 2 Lincoln miller. Number of Machines per Operator sween Grindings oo peeces. Wages Fig. 1625, size of dove- 
—Five. Work-Holding Devices—Held on pin, clamped by vise tail Production—350 pieces per hr 
jaws, Fig. 1611. Tool-Holding Devices—Standard arbor. Cut OPERATION 12. HAND MILLING SLOT FOR DRIFT- 
one beet ey one, ae ae wemser OF gg SLIDE PIN 
‘ i ‘ . - eec ootan go oO . . 7 ~ og ‘ + r " 
with brush. Average Life of Tool Between Grindings P10.000 Pe ery re — ——— — be A 
lece = ore ot Bae een ~ ' ‘ tlhe see . ‘ e I nber o verators per Machine 1e ork- 
pieces. Gages—Thickness. Production—30 pieces per hr Holding Devices—Held on pin, clamped by vise jaws, Fig. 
OPERATION EE. REMOVING BURRS LEFT RY 1627; vise has stops A and B to limit movement Tool-Holding 
OPERATION 7 Devices Taper shank. Cutting Tools—Milling cutter, Fig. 
peed ~ 1628. Cut Data—900 r.p.m.; hand feed Coolant—Cutting oil, 
Number of Operators—One. Description of Operation—Re- ,-in. stream Average Life of Tool Between Grindings— 
moving burrs from operation 7 Apparatus and Equipment 1500 pieces. Gages—F ig. 1629; location of slot from side, and 


Used—File. Production 


Grouped with operation 7 





width of slot Production——350 pieces per hr, 
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OPERATION GG. REMOVING BURRS LEFT BY 


OPERATIONS 11 AND 12 


Number of Operators—One. Description of 
Removing burrs left by operations 11 and 12. Ay 
Equipment Used—File. 
11 and 12. 


COUNTERBORING SCREW 


1630. Machine 
Machine—One. 


OPERATION 13. 


Transformation—Fig. 
Number of Operators_per 
Counterbore. 
head. Production—500 pieces per hr. 


Used—Bench 
Cutting Tools— 


Gages—Diameter and depth, for screw body and 


Operation— 
»yparatus and 
Production—Grouped with operations 


HOLES 


lathe. 
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FIG. 1619 













OPERATION HH. 
Operators—One. 
Removing burrs from operation 13. 
Production—Grouped 


OPERATION 


Number of Operators—One. 
ing off burrs. Apparatus and 
duction—Grouped 

OPERATION 15. 


Number of Operators—One. 
Apparatus and 


filing to 


shape 


14. FILING 





FIG. 1622 
REMOVING BURRS 
Description of 


with operations 11, 


OFF BURRS 
Description of Operation—Fil- 
Equipment 


with operation 


FILING IN JIG 


Equipment Used 





jig. Production—350 pieces per hr. 
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In the Munitions Shop 


By Berton BRALEY 


| won’t be sorry when this war is over 
And | go back to turning valves and such, 
1 know folks think machinists are in clover 
Because munition making pays se much 
But Vil be glad to know that | am toiling 
Once more for progress, when the war is through, 
Not haping things for smashing and destroying, 


but things to make a battered world look new. 


I’ve always found a lot of joy in thinking 
That when a plowshare furrowed up the soil, 
Or when a freight train over rails was clinking 
They were somewhat the fruitage of my toil. 
| knew that I—or some well-skilled machinist 
Had made some portion of that plow, or train, 
\nd felt a pride, a pleasure of the keenest, 


In having helped enrich mankind’s domain. 


Of course, I like the extra pay I’m earning, 
But in the work itself is little thrill: 


For all the metals that I’m milling, turning, 


Are used to break, to shatter and to kill. 
But there’s a Beast that roams the land and water, 
Filling the world with horror and with fear, 
Drunken with hate and threatening to slaughter 


All that we hold most sacred and most dear, 


And jt’s this monster War that must be greeted 
With shells and still more shells, till at the last 
His power broken and his greed defeated 
The menace of his savagery is past. 
But when this task is done, and when the passion 
And fury of the battlefields shall cease, 
How glad VIl be once more to shape and fashion 


Tools for a world that works and plays in peace! 
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Letters from Practical Men 
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TABLE OF LIMIT SIZES—Continued 


Limit Sizes for Motor Work 





Fe male -— —-— Male Fits 7 — 
eee : Diameter Fits Run Snug Arbor Press 
The accompanying tables have been worked out by the . 2. 5000 2 4975 2 5002 2 5018 

. o . 2 S , c 
engineers of a large motor company to standardize the 2. 4992 2.4955 2.4992 2. 5008 
? : : 2% 2.5625 2. 5600 2 5627 2. 5643 
te ; 2 2 2¢ 2 3 
three grades of fits, and show the tolerances for the va- : pet : ret} : ret : ptt 
- . , - ou “~~ 2.6242 2 6205 2.6242 2 6258 
TABLE OF LIMIT SIZES 2. 6875 2 6850 2 68 93 
Female Male Fits 2h 2 6867 2 6830 2 eBoy : $o83 
Diameter Fits Run Snug Arbor Press 23 : coe 2 yt 2 en. : ccc. 
. 2 2 55 2 
cat +0.0 0. 0007 +0. 0001 +0. 0006 oe 2.8125 2 8100 2.8127 2 8143 
s 0. 0003 0.0012 0.0002 +0. 0002 “te 2.8117 2 8080 2 8117 2 8133 
, 0.1250 0.1243 0.1251 0. 1256 2 2.8750 2 8725 2 8752 2 8768 
: 0.1247 0.1238 0 1248 0.1252 2 8742 2 8705 2 8742 2.8758 
‘ / 0.1875 0. 1868 0. 1876 0. 1881 2 2.9375 2.9350 2 9377 2.9393 
is 0. 1872 0. 1863 0. 1873 0. 1877 2 9367 2 9530 2 9367 2.9363 
f 0.2500 0. 2493 0. 2501 0. 2506 3 3. 0000 2 9975 3 0002 3.0018 
‘ 0. 2497 0. 2488 0. 2498 0. 2502 2.9992 2 9955 2 9992 3. 0008 
F : *+0 090 0 0010 0 0001 +0. 0007 3-44 00 0 0030 +0 O0vO2 +0. 0020 
ié 0.0005 0 0015 0 0003 +0 0003 0 0010 0 0050 0 0010 +0. 0010 
, 0.3125 0.3115 0. 3126 0.3132 ; 3. 0625 3. 0595 3. 0627 3.0645 
is 0. 3120 0.3110 0. 3122 0 3128 “ 3. 0615 3.0575 3.0615 3. 0635 
, 0. 3750 0.3740 0.3751 0.3757 3 >. 1250 3. 1220 3.1252 3.1270 
: 0. 3745 0. 3735 0. 3747 0. 3753 3. 1240 3. 1200 3. 1240 3 1260 
0. 4375 0 4365 0. 4376 0. 4382 33, 3. 1875 3. 1845 3. 1877 3 1895 
: 0. 4370 0. 4360 0 4372 0. 4378 5 3500 ; 2470 3502 3 2520 
, 2 2 25 2 
a: oy . cae +. +0. 0010 a4 3 2490 3 2450 3 2490 3 2510 
03000 5. 4990 7303 —~C se tt itr 5 393 Sete 3133 
0 4995 0. 4980 0. 4996 0. 5005 . 3. 3750 3 3720 3 3752 3 3770 
* 0.5625 0 5615 0. 5628 0. 5635 ‘ 3 3740 3. 3700 3. 3740 3 3760 
0. 5620 0. 5605 0.5621 0. 5534 - 3 4375 3 4345 3. 4377 3 4395 
0 6250 0.6240 0.6253 0. 626 16 3 4365 3 4325 3 4365 3 4385 
‘ 0.6245 0 6230 0.6246 0 6255 - 3 5000 3 4970 3 5002 3 5020 
r 0.6875 0. 6365 0. 6878 0 6885 3. 4990 3. 4950 3. 4990 3 5010 
0 6870 0 6855 0. 6871 0. 6886 _ > 5625 3 5595 3.5627 3 5645 
0.7500 0.7490 0.7503 0.751 i's 3 5615 3. 5575 3 5615 3 5635 
0.7495 0 7480 0 7496 0 7505 . 3 6250 3 6220 3.6252 3 6270 
~- +00 0.0015 +0. 0004 +0 0013 3. 6240 3. 6200 3. 6240 3. 6260 
als 0. 0005 0 0030 0 0006 +0 0006 314 , ee , Gnas , oes ; ee 
e » ») > 6 »)> » 
B 0. 8125 0 8110 0.8129 0 81% . 3 7500 3 7470 3 7502 3 7520 
0.8120 0.8095 0.8119 0.813! : 3.7490 3 7450 3 7490 3 7510 
: 0.8750 0 8735 0.8754 0.8763 oa 3 8125 3 8095 3 8127 3 8145 
: poe : roby : rs : pst} te 3 8115 3 8075 3 8115 3 8135 
i 0.9370 0 9345 0 9369 0 9381 31 5 eras 5 oaee 5 8746 5 See 
\ 1.0000 0 9985 1 0004 1.0013 3 9375 % 9345 3 9377 3% 9395 
0.9995 0 9970 0.9994 1. 0006 348 9305 93% 9365 
1! 1.0625 1.0610 1.0629 1 0638 ; 0000 9970 ; 0002 ; 0020 
- oon oees ; 5 oH I ones ‘ 3 9990 3 9950 3 9990 4 0010 
1 1 1245 1 1220 11244 aaa Pr +00 0 0035 0.0003 £0 0024 
1 1. 1875 1 1860 | 1879 | 1888 sé 0 0012 0 0055 0 0012 +0 0012 
is 1. 1870 1 1845 1 1869 1 1881 aa 4 5625 4 5590 4 5628 4 5649 
| 1. 2500 1 2485 1. 2504 1 2513 s 4 5613 4.5570 4 5613 4 5637 
‘ 1 2495 1 2470 | 2494 1 2506 4 6250 4 6215 4 6253 4 6274 
4 e 
1 0.0 0 0015 0 0004 0 0018 4 6238 4.6195 4 6238 4 6262 
se 0 0005 0 0035 0 0006 +0 0008 4 4 6875 4 6840 4 6878 4 6899 
= 3110 1 3129 s143 ‘ 4 6863 4 6820 4 6863 4 6887 
- +454 . 4b. 4444 | eee P 4.7500 4 7465 4 7503 4 7524 
312 0 it 131 ‘ 4 7488 4 7445 4 7488 4 7512 
I + 5 the 1.3754 | 768 ‘ 4 8125 4 8090 4 8128 4 8149 
be, 4 :. ome 4. 3758 4 8113 4 8070 4 8113 4 8137 
NM ‘oe lS OTR OTR a a es 
4 8738 4 86° 4 87 
, 1 5000 1 4985 1 5004 1 5018 4 9375 4 9340 4 9378 4 9399 
Sts .. :. or :. saan 418 4 9363 4 9320 4.9363 4 9387 
7 5625 5 62 643 ¢ S 
I's 1 5620 1 5590 1 5619 1 3633 5 or on , ore . oore 
150 | 235 j 054 } 268 4 tatal 4 945 4 988 2 0012 
1; 6245 : 6218 629 ett} ; > 0625 > 0590 5 0628 5 0649 
6245 6215 1.6244 1.625 ' 5 0613 5 0570 5 0613 5 0637 
r ; a a 31 et a 
rs 5 1238 1195 5 1238 5. 1262 
| l 7500 1 7485 1.7504 1 7518 5 1875 ¢ 1840 5 1878 5 1899 
; 1.7495 1.7465 1.7494 1.7508 a 5 1863 5 1820 5 1863 £5 1887 
ia 1.8125 1 8110 1.8129 1 8143 , 5. 2500 5 2465 > 2503 5 2524 
1 8120 |. 8090 1.8119 1 8133 rs 5 2488 5. 2445 5 2488 5 2512 
i rb : pty +S anes 5. 3750 5 3715 5 3753 5.3774 
rs 5.37 5 3695 5 3 5. 3762 
7 1.9375 1 9360 1.9379 1 9393 . oar .° ose ; oe  ooes 
1 9370 1 9340 19369 1 9383 ) - a ; 5 4 5 5012 
; 2 0000 1 9985 2 9004 2 0018 > 4988 5.4945 >» 4988 > 5012 
é 1 9995 1 9965 1 9994 ? 9008 74-10 +0.0 0.0040 0. 0005 +0 0030 
00 0 0025 0 0002 0 0018 ve .. Se pe thet tap 
) 3 s ’ y ‘ rs ? 
_— 0 000 » 0045 0 00C +0. 0 0 0050 +0 0005 +0 0025 
; pote 5 nae : 003? ‘ ae4 lOve-14 0. 0020 0.0075 0. 0015 +0 0015 
" 2 Zz Z » 7 
ie 2 0617 2 0580 2.0617 2 0633 14,18 +0.0 —0. 0050 +0. 0005 +8. Soe 
; 2 1250 2 1225 2 1252 2 1268 16 ~0. 0020 —0 0080 0 0020 +0, 0015 
. 2.1242 2.1205 2.1242 2.1258 — a 
a 2 1875 2 1850 2 1877 21893 rious sizes and the different kinds of fits. From 4} in. to 
“16 186 830 Sat . . ; ” 
ks : prea : 3078 : pr : see | in. the limits are from exact size, or +-0.0 to —0).0005 
. : ores : ett : eg 2 tras for the hole. while the shafts can vary from 0.0012 for 
~— : att : oe : aes : +h running to 0.0006 for arbor press fits. 
>? , . . . . 
“8 2.3742 2. 3705 2.3742 2 3758 Taking a 14 in. size for example, we see that the hole 
: 2.4375 2. 4350 2.4377 2. 4393 ”. go Page: mn . . 
“16 2 4367 2 4330 2 4367 2 4383 «can varv from 1.5 to 1.4995 in. The maximum shaft for 
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» running fit will be 1.4985 and the minimum 1.4965, a 
tolerance of 0.002, as shown in the column showing sizes 
hetween 1'7/,, and 2 in., the limits shown being 0.0015 
and 0.0035 in.. or 0.002 In. 


Th = will make the use ol the table clear and ] hope 


others will find it as useful as we have. 
New York City. Joun HAVEKOs'. 


*3° 
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Bolt-Head and Nut Diameters 


The copyrighted chart shown will, L .belteve, creatly 
facilitate the work of an engineer or draftsman im the 
tedious work of laying out bolt clearances. Its prineipa 
merit lies in the fact that the dimensions mentioned are 
shown graphically; also, the working strength of ea h 
size of bolt is indi- 


cated for various 





allowable stress - 

m Cm—I— I 
values. Che chart d, f 
consists of two 


parallel scales 
drawn full si 

one along each 
side of the chart 
Kach graduation 
representing the 
value of a long d 

ameter of a square 
or hexagon — bolt 
head or nut has 
been extended to 
intersect with a 
system of converg 
ing lines, drawn 
from various 
points along th 
extended 78 -in 
and 64-in. gradua 
tion to a common 
enter at the zero 
graduation of each 
scale, The dis- 
tances set off On 
this extended line 
represent the rad 
us of a long diam 
eter for a 34-in. 
diameter bolt head 
or nut (square o1 
hexagon heads). 














By virtue of the 

similar triang! = 

thus formed th 2X5 | ig 4ipid ig tgig2 24 es > 3 3% 
dimensions of Diameter of Bolt : 
bolts of any diam- CHART FOR 
eter or all partic- 

ular dimensions within the limits of the two scales 


ff to any of the various 


may be found and _ laid 
scales shown. 

The intersecting points of each extended graduation 
with the converging lines drawn from the point marked 
seale 3 in. have been connected, thus forming a broken 
line extending from one scale to the other. The connect- 
ing lines between the two converging lines bear three 


sets of numbers. \t its center is shown the nominal 
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diameter of bo!t. To the left is given the number of 
threads per inch, and to the right the root diameter. 

No difficulty will be experienced in working with this 
chart if one keeps in mind the fact that the radius ol 
all dimensions is used. Center to center of bolts or bolt 
head or nut, with a desired amount of clearance, may 
he laid down with equal facility. D. GERBER. 

Pittsburgh, Penn. 
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Dial Indicator for Squaring Lathe 
Carriages on the Planer 


In the illustration is shown the design of a practical 
and labor-saving fixture for squaring lathe carriages on 











the planer table preparatory to planing them. Until 
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BOLT-HEAD AND NUT DIAMETERS 


recently in a shop with a production of 50 engine lathes 
per month there had been no end of trouble for the 
vise department in lining carriages with the headstock 
on account of the V not being planed square with the 
dovetail for the cross-slide. After many attempts to 
overcome this trouble by replaning the carriages and ex- 
perimental work trying to overcome the trouble the dial 
test indicator shown was made. By its use in setting, 
this work could be planed accurately. 
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In the illustration, the steel bar is turned and ground 
smaller than the depth of the dovetail 

The size at B is for clearance about 

64 One end of the threaded 
for the adjusting nut. The thrust collar C, 
PD, thrust washer / and adjusting nut F are made large 
in diameter and faced as nearly square with the hole as 


AL 
ZS. 


at A about 4 
on the carriage. 
. smaller than A. bar is 


arm journal 


possible. The arm @ is of steel 
and has a casting // on the end 
carrying a plunger pin J and a 
stud J to hold the indicator K. 


. 
U3 
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Special Micrometer for Measuring 
Cartridge Tools 


The exacting that 
cartridge tools result in a necessity fora special microm 


requirements are placed upon 


eter, in order to get the results required. in measuring 


bullet 


drawing punches for brass shells and covers, it 


C.. 
a i 











The spring for the plunger pin 
should be very light, so as not 
to spring the bar. The indi- 
cator used is the ordinary dial 
indicator and is attached to 





this fixture only when needed. 
the 
ture is held in position when 


Below is shown how fix- 
lining carriages. The stop piece 
shown is of the same leneth as 
the ( ross-slide ofa carriage and 
is used to hold the bar up into 


A reg- 


ular stop screw on the plane r 


the dovetail, as shown. 


in line with the center of the 


carriage holds the fixture in 
position. When the test is 
ready to be made and the fix- 


ture is clamped into position 
with the stop screw L. the arm 
is swung around on its jour- 
nal so that the plunger pin J 
is in contact with the edee of 
the planer table. The indicator 
can then be set at 
of 180 dee. until the reading of 
the edge of the planer table is the 
This insures the carriage being perfectly square. 


and the arm swung In an are 
the 


same at both extremes. 


Zero 
indi ator against 
ry] 

1 fiis 


eperation should be gone through with on every carriage. 


The construction of this fixture, with the exception 
of the bar. should be as light as practicable. The 
————— “hy 
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One-inch Micrometer Head 
No.295 English Measure 
with Ratchet Stop 





FOR 


MICROMETER 


THE 


SPECIAL 


adjusting nut / should be set so that the arm journal ) 
the but still be 
This device has been successful 


will the weight of arm, free to 
he turned upon the bar. 
mm increasing the production of this shop, and I recom- 
mend it for lining up any similar work. 


Witttam P. WINTERS. 


carry 


Cincinnati, Ohio. 
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fitted 
ndle 
One ‘icrometer Head No.295 Enalish Measure 
witn Ratchet Stop, to be Threaded as Shown 
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3 | ae He ‘ “” : 
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INDICATOR AND METHOD OF USE 


i> CCcessHry to hold thre mi very clos TO size, especiall\ 
so on the bullet-pointine punch and the last draw-shell 
punch, which must be as near as possible to the right 


The accompanying illustration shows a micrometer 


the 


designed for measuring above-mentioned tools, 


The taper part on the punches can be measured exactly 


from the end by the adjustment of the 


= Nese) Jill — 


an distance 


isi 9 

















spindle &, spindle A. 


The extension called for at ¢ 


The diameter is measured Hy the 
‘ will enable the tool maker 
to measure close to the end of the punch, as well as 2 in. 
the end, bv taking off the extension, bringine the 


spindle back to 2 in., 


from 
which is the range for which this 


micrometer was designed. 





—_ 
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The frame DP is either made from a forging or milled 
from a solid plece of tool steel, and the micrometer heads 
are stock heads made by Brown & Sharpe. It is neces 
sary to keep the anvil and spindle A as square as possible, 
and the corners must be kept sharp in order to get good 
results in measuring. The spindle B mav have the 
corners taken off, as this only comes in contact with 
the end of the pune i 

This micrometer c: 
cartridge work. ADOLPH STARR. 


} 


n be made to any size required for 


New Haven, Conn. 


« 


Hardening Semicircular Broaches 


While hardening broaches of the section shown in the 
illustration, the first piece developed a curvature of 
tbout & in., as at A, the teeth at the center being above 
those at the ends. It was retured to the furnace and 
when it had attained the proper 
heat it was given a bend in the op- ——J 
posite direction of about the same 
amount. After this the piece was 
again heated and then put through 
the hardening process, but it came 
from the bath much the same as 


-) 


1 


Hae 
ST 





upon the first trial.. It was then ; 
, er ™ 

reheated, straightened and = an- 
nealed. A radius cutter was em- 4 
ployed and the broach machined 
as shown at B. Upon hardening \ 

. . . ». ~~ _Y 
again it came out satisfactory. A B 


The other broaches in the set were THE RBROACH 
treated in a like manner. Since 
following this method no trouble has occurred in harden- 
ing broaches of this form and what at one time seemed a 
difficult problem has been solved cheaply and easily. 
South Acton, Mass. I. Kempt. 
R 


Threading Long Screws on a 
Short Thread Miller 


A number of shafts with 4 ft. of thread were to be cut. 
As all the lathes were busy, it Was de ided to cut the 
threads in a thread miller. As this machine would cut 
only 14 in, of thread at one setting, the spindle from the 
tailstock was removed and a bushing inserted to act as a 
hearing for the shaft. 

The threads were cut 
draw-in chuck. As the cut ran up, the chuck was opened, 
the shaft moved back, the carriage adjusted and another 
cut taken. A very satisfactory job was the result. 

Washington, D. C. WILLIAM MACKENZIE, 


n the usual way, using the 


. 


Linseed Oil for Cutting 


There are times when the best of cutting oils seem to 
fail and a satisfactory substitute for lard oil is welcome. 
[ have repeatedly used a combination of half kerosene and 
half linseed oil with surprisingly good results. 

Owing to the disagreeable tendency of linseed oil to 


gum up the bearing surfaces if allowed to stay on them, 
I use it only when everything else fails. But the kerosene 
keeps it from drying so rapidly and makes it easy to wipe 


off. Water H. Webster. 


Cincinnati, Olio. 
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Automotive Engineers’ Defense Work 


The extent to which the Society of Automobile Engi 
neers is willing to go to do all possible to develop auto- 
motive engineering—that is, engineering relating to the 
design and production of aircraft, watercraft and tractors 
as well as freight and passenger motor cars—is shown by 
the fact that final steps have been taken to change the 
name of the organization to Society of Automotive Engi- 
neers. The new name will be put into effect on Apr. 19, 
after which time the engineers who were formerly mem- 
bers of the American Society of Aéronautic Engineers 
and of the Society of Tractor Engineers, also engineers 
connected with the company members of the National 
Association of Engine and Boat Manufacturers, will be 
working together with those who have been members of 
the Society of Automobile Engineers, to further what 
standardization work shall be feasible in their fields. 

The culminating decision to change the name of the 
Society of Automobile Engineers was based on Govern- 
ment codperation in time of stress. Naturally, the old 
members of the Society of Automobile Engineers had 
much sentiment for the old name, under which there has 
heen such remarkable growth and standardization and 
automobile-engineering benefit. 

The training of the members of the Society of Automo- 
bile Engineers has been such as to develop ability to obtain 
results without regard to precedents as to equipment, 
material or time available. There are in the society’s 
ranks executive engineers who are accustomed to assume 
large responsibilities, designing engineers expert at com- 
mercial designs for production, metallurgical engineers 
expert in materials and their treatment, standardizing en- 
gineers experienced in coérdinating designs, research 
engineers capable of analyzing and solving problems of 
production, and efficiency engineers specializing in rapid 
and economical production of interchangeable parts and 
the development of necessary equipment for that pur- 
pose—in fact, specialists in all branches of the automotive 
industry, including design and production of motor cars, 
tractors, aircraft and watercraft. 

The Preparedness Committee of the Society of Auto- 
mobile Engineers, constituted of President George W. 
Dunham, Past President W. H. Van Dervoort and Vice 
President Jesse G. Vincent, represents the willingness 
of the members of the society to assist jointly and severally 
in any plans of the Government looking toward the 
security of the nation. This committee is not only mak- 
ing a classification of the society members with reference 
to qualification to coéperate with the Government and 
keeping in close touch with various Government officials, 
but is taking an active part in the remarkable plan under 
way to increase the membership of the society by several 
hundred (and probably one thousand) during next month, 
drawing upon engineers in the various automotive fields. 
There are a great many such men, all of whom are needed 
in the codperative-work plan. 

The automotive industry will have the honor and duty 
of taking full responsibility for important activities on 
behalf of the Government during the war. R. O. Gill 
is chairman of the Membership Increase Committee, be- 
ing assisted by an executive committee that meets twice 
weekly in Detroit and by committees in the eight cities 
in which there are sections of the society, as well as by 
committeemen serving in over 50 large cities. 
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Lapping Hardened Steel Surfaces 


Mr. Cline’s article on accord with the 
practice of one of the finest tool makers | ever knew. 
He was an Englishman named Stubbs and had 
employed on a lot of work for the British Bureau of 
Standards. The method of seasoning the lapping plate 
is similar to Stubbs’ practice, but for the finest work 
only, such as lapping the parts of measuring machines 
and the like. 

For ordinary work, any piece of close-grained cast iron 
is all right. It should be carefully planed, and if the 


page oD Is in 


been 





ull it! 

| ee 

| eet 

if ew 
1a 


LAVPING MACHINE WITH GLASS LAP 


work is long, the plate should be scraped to bring 1 


nearly to a true plane. For short work any kind of a 
fairly flat plate will do. 
Stubbs, who by the way died several vears ago, had 


a little stunt, which he imparted to me, for the finishing 


height blo ks. of 


by lapping of smail blocks, such as 


which he had a set from ,', to 2 in. with an extra block 

ey in. thick. These he used in combination, as the 
Swedish blocks are used, and with them he could get 
all 64th sizes from 4’, in. up. As he is now dead, it 


can do him no injury to give the secret, if such it is, 
to the readers of the American Machinist. 

He had a coarse india oilstone for rough lapping and 
a “Swatty” razor hone for finishing. 

The work from the surface grinder was left with about 


0.0003 in. for finishing. The grinder marks and a little 


more were taken off the work on the india oilstone, 
using kerosene as a lubricant. From this operation thev 
came with about 0.0001 in. for finishing. The last 


“tenth” was taken off with the Swatty. The stones were 


kept flat by lapping them with carborundum on a cast 
iron lap. 

This method of lapping small pieces is far better than 
lap, as the stone remains flat much 


with a cast-iron 











longer. As a matter of fact, lapping is more a question 
of personal skill than it is of the tools with which it 
is done. I refer here to the ordinary run of work, where 
fine grinding is just a little too coarse and fine lapping 
a little too refined. In other words, where the surface 
must be polished as well as flat. 

A great deal of this class of 
laps driven by power. In some of the watch-tool shops 
laps made of very heavy plate glass 1 in. or more in 
thickness These are disks 12 or 18 in. in 
diameter mounted on vertical shafts. The work is 
cemented to the face of cast-iron disks, which have in the 
center of their back a female center. 

Referring to the illustration, A is the lapping machine. 
It consists of a main frame of cast iron with a bracket / 
cast integral. At C there are bearings for the vertical 
shaft that carries the glass lap ). Means is provided for 
driving the glass lap in the direction indicated by the 


work is done on rotar\ 


are used. 


arrow. 
The end of the bracket B is bored, vertical to the glas- 
A pulley F is bored 


lap, for the vertical splined shaft 2. 
This hub is turned 


to run on the hub @ of the bracket. 
for this purpose. The upper part of the hub of the pulley 
F is bored to fit the vertical shaft / and a key is fitted 
into it so that it will drive the vertical shaft # through 


the spline. The lower end of the vertical shaft 2 I- 
spread as shown at // and two 60-deg. centers / ar 
fitted into the spread ends. The vertical shaft has free 


vertical movement. 
pulley F, 
previously stated. 


Means is provided for driving th 
which in turn the shaft. as 
At J is shown the work holder. This 


is a cast-iron disk the diameter of which depends on the 


drives vertical 


size of the work and of the lapping machine In which 


it is to be used. In thickness it is about 1 in., but this 
is also dependent to a certain extent on the work and 


The face of the disk is grooved with a series 
parallel V-shaped grooves A 


the machine. 


of concentric or radial or 


about pis in. wide and da in. deep. The object of these 
grooves will be explained later. In the center, on th 
hack of each work holder. there is ai 60-deg. female 
center WM, which should be fairly large, say 2 in. or more 
in diameter. ‘These centers are to fit the male centers /. 


The work holders are heated on a hot plate of some 
sort, the vrooved stick 
the work JL is applied to the hot shellacked face. Thi 
whole thing is then placed under a with a 
piece of wood next the work to force it to a seat on thi 
work holder itself. 
through the grooves A. It 
number of pieces of work L are 


face is rubbed with shellac, ana 


screw press 


The excess of forced out 
that a 


this 


shellac is 
must be understood 
usually secured in 
manner to each work holder, and that all of these pieces 
are eventually to be finished to the same approximat: 
thickness. When the and the work are 
cold, the work will be found to hold very firmly to the 
work holders. The shaft 7 is raised and a work holder ./ 
is placed under each of the male centers J, with the 
work downward and the center 7 in the female center 
in the hack of the work holder. The face of the lap LD 


work holders 
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is charged with flour emery and oil and the machine 


The lap rotates in the direction shown by the 
orbit on the 


started. 
holders revolve in an 


the 


the work 


The weight of 


arrow, and 
face of it. 
vertical shaft 2 
the work from time to time, and when one face is finished 
that the 
adhere to the 


work holders and of the 


vives the feed. The workman examines 


the work holders are removed and warmed sO 


work can be taken off. Should any shellac 


work it can he cleaned off by washing it on wood alcohol. 


before, 


The work is now cemented in the same way as 

but with the finished face of the work next to the work 
holder, and the other side of the work is lapped. Work 
is usually finished in this way (after hardening) direct 


from the punch press or miller, there being no grinding 


operation necessary. Work can be finished in this way 
to within 0.0005 in. with ease. Where the flour emery 
does not give a fine enough finish, and where absolute 
flatness of surface is not obligatory. the work can be 
finished on a boxwood lap. In this case the lap often 


] 


but the gvratory movement of the work 


the 
The abrasive used ma\ 


does not rotate, 


is also method of cementing 


holders is the same, as 
the the 
be anv of the very fine abrasives: a 


work to Worn holders. 


one ust (| Is 


common 
Vienna lime, which is precipitated chalk. This is mixed 
h, and fed o1 


with water and alcohol, one part of ea 
to the lap. 

I have seen very fine flat finishing done with a clean 
glass lap charged with polishers’ rouge; but for fine 
finishing, just as Mr. Cline savs, the lap should be kept 
clear of coarser abrasives. 

There was another article im yvour paper recently that 


wis of considerable nrterest To me. | think It Was signed 


by Mr. Macready. It ref 
thin hardened pieces hy 
otten 


straightening of 


Hints 


ly] 


wrod, 


rred te the 
‘of oilstone. 
' the gage in 


like these are worth the weg! 


and may easily 


as a small gage may not weieh very much 
cost more than its weight in old 

The result of the war wor in this country has been 
so conducive to accuracy that the articles vou have had 


ereat assistance 


1 and | 


AnOW it all 


recently on accurate work have been of 


to manv of us who do not suspect 


that many of those who think thev know it all have been 
able to learn something also. 


I heartily agree with Mr. Cline’s remarks anent meas- 


uring. I can well remember the time when I thought 
I could measure to 0.0001 in. and later found that the 
micrometer on whose accuracy | would have staked my 


life was out over 0.0003 at one point. Since then | 
have decided, while I can work fairly close, to refrain 
from stating that “such and such a piece is exactly 
such and such a size.” Roperr Morris, 


Haneco k. 


Mich 


Chucking Work Parallel 
Regarding H,. P. Johnson's fixture for holding blanks 


parallel in the chuck, on page 1134, Vol. 45, 
blank the tendency wi 


in tighten- 
n he. 
in the chuck jaws, to kee] 
the 


ing the chuck jaws on the 
on account of the clearance 
the blank the 
To overcome this, if there are many blanks to be handled, 


away from pins on inserted fixture. 


making new chuck jaws and fingers, as 


I would suggest 
illustrated in Fig. 1. 

The chuck jaws are slotted for the fingers J/, the 
finger being held in place by the pin A. 


When the jaws 
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are open, the finger is held out in position ready for 
the blank by the spring B against the small pin £. The 
blank being inserted and the jaws tightened, the finger 


exerts a pressure in two directions—one against the pin 
against 


KE in the fixture and the other the blank, 














‘K8 Jaw 


_—Ml I. Blank 
S ' 
Ni Positive 
| Stops 
g; @G 
‘Spring 
| R ng to 
= Open Jaws 
- aU 





FORMS OF CHUCKS 


FIGS. 1 AND 2. TWO 


holding it rigidly in position against the pins in the 


fixture and from turning while machining. 

If all disks were of one diameter, | would advise 
i a chuck with pull-back collet, as illustrated in 
TONKIN. 


using 
Fig. 2. K. 


Wilkinsburg, Penn. 


Hardening High-Speed Steel Cutters 


126, a 


hardening high-speed steel forming cutters. 


information about 


I have hard- 


On page reader asks for 
ened hundreds of all shapes and sizes of forming cutters 
and reamers with practically no distortion or burning. 
Use malleable-iron packing boxes, not cast iron, and pack 
with charcoal. Break up ordinary charcoal into small 
in. deep at the bottom. 


from the side of the 


pieces and put a laver about 14 
Then place the cutters 1 or 14 in. 
hox and about 1 in. apart. The V should not be crowded. 
Do this until the box is full. Heat up slowly to 1750 
deg. F. When the heat is through, keep it there for 23 
or 3 hours; for the last 20 min. run it up to 1800 deg. 
I’, and no more. 

After this is done, take out the cutters and quench 
them in whale oil. Then them down to 420 deg. 
’., to take the strain out, either in oil or on a gas plate. 


They come out just as clean as when they were put in. 


draw 


Once in a while one will crack, but very rarely. 

[ have hardened reamers 7 in. long, the diameter vary- 
ing from 0.340 in. to 0.950 in. in steps. The most that 
any of them ran out was 0.005 in., and most of them only 
0.002 in. , 

[ never have any trouble with the tools not standing 
up, if they are used properly. All our high-speed steel 
except turning tools is hardened by this method. I hard- 
ened in this way a small hob a few weeks ago for cutting 
high-speed serrating tools for putting the serrations on 
The in diameter with V-grooves 
eut in 0.025-in. pitch. Joun HAaArriey. 

Toronto, Canada. 

| Packing in charcoal adds carbon and lowers the criti- 
cal point; still, 1800 deg. F. seems rather a low quenching 
temperature to give good results, and 420 deg. F. 
low for the drawing Information 
on this subject is of vital interest to many of our readers. 

Editor. | 


fuses, hob was 2 in. 


also 


seems 


temperature. 
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An Ladttorial in Telegrams» 


Showing by actual example one way thatAmerican 


users of machine tools can serve their Country 


— 1688 888 eC 08k CC ee oe ee ee ee ei ie ec 











POSTAL TELEGRAPH — COMMERCIAL CABLES 


GEN TELEGRAM 


PATENT Me eosae) 


Maroh 30, 1917 


Machine Tool Co. 


Wire progress on cutters for Watertown Arsenal order 
no--- also best possible delivery on grinder their 
order --- and miller their order --- t 


Counoil of National Defense 











| BEND the following Teirdram. subject 
; beck bereel. wh 


be 
en are hereby agreed to 





} 


Council of National 


Your wire 
be shipped April seventh their order 
machine 
delivery December and September respectively ac 
to our 4 


grinder immediate 
miller ready 


POSTAL TELEGRAPH - COMMERCIAL CABLES» 


TELEGRAM 


(oes 


( 


© PATENT Be 40828) 





March 31, 1917 


Defense 


thirtieth cutters for Watertown Arsenal will 
--- for grinding 
und «-- for millinz machine best possible 
vording 
an take machines 
jelivery on 

be first 


contract Secretary of War 
s0ld to customers thus meking 
miller in June which will 
















































































example of practical 
patriotism that gives 


SEND the following Teirerem sadiert 
terms on be.2 hereot, waick are 


and car number later 


does not wish to “rob 
Peter to pay Paul” 
nor to take machines 
from those making 
munitions for any of 











TT Pease 





first aid to the Gov- Neither does it de- 
ernment in a vitally sire to exert its 
important matter. Toes Sy TRONS Geteme power of comman- 
The Government Shipping grinder to Watertown Arsenal today routing deering equipment. 


Machine Tool Co. 





— ~~ 
. t 
—..: 
WEST UNION WEST UNION | ~~ |) 
TEL AM = TEL A = 
MEWCOMB CARLTON paanoent | [hase Tmawont feat 8 NEWCOMB CARLTON, paesoent 
Sead the following telegram. subject to the terme | Sead the following celegram shine ae ciure , q 
oe bereol, which ore beredy agreed to bereot, which are hereby agreed 
April 2, 1917 t April 3, 1917 
Scccccce ecccsee Machine Tool Co. 
Council. of National Defense 
Improvement on cutter delivery appreciated regarding 
delivery miller and grinder you surely have patriotic Reference miller and grinder for Watertown Arsenal have 
customers not getting machines for government work who appealed to customers as suggested the ---- ~--- company 
would gladly accept deferred delivery and let us have co nts to release grinder medi lipment to 
machines promptly others are doing this please take up Arsenal the ------ « company releas miller for 
with customers and advise as we do not want government June delivery which is first machine ready both willin 
to use its aythority unless absolutely necessary j to sacrifice six months to year on delivery to favor 
j governnent work 
Council of National Defenge i ecseress eve--e- Machine Tool Co. 
{ 
i J 
POSTAL TELEGRAPH — COMMERCIAL CABLES | 
Here is a_ striking the countries that 


} 


are fighting for free- 


ee ened 
~ dom and democracy. 


And it will not need 
to, if all of us follow 
this example of help- 
ing shops that help 
our Government. 
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Bench Drilling Machine 


The Martin Machine Co., Mass., 
manufacturing the machine illustrated, which is known 
as a duplex drilling machine. It is intended especially 
for light drilling, reaming, milling and countersinking 


Greenfield, is now 


operations on small metal goods. 

The spindles are hardened and ground and run in taper 
bronze bushings. Thrust bearings are also included. The 
sliding yoke in which the spindles run is controlled by 




















MACHINE 
weight, 175 


BENCH DRILLING 


Length, 30 in.;: height, 12 in Ib. 


a foot lever so adjusted that either one spindle or both 


spindles may be operated at a time. Adjustable stops 
govern the length of stroke. The center piece is used 
to hold fixtures for the work and may be adjusted to 


fit particular requirements The equipment includes a 
countershaft, as illustrated. 


Motion-Study Watch with Computed 
Production Dial 


The time-study watch shown has been recently plac ed on 
the market and combines a computed dial with the usual 
split hand feature. The 
dial is divided into tenths 









and hundredths of a min- ‘ “> 
ute and has figures spaced Cap) 
at intervals of two-hun- s 
dredths. The computed — 
lial indicates at any ~ 


elapsed time what the cor- 
responding hourly produc - 
he the 
given time which 
the work being 
produced. The 
two hands—one controlled 
bv the side plug. the other 
by the crown. The former 


to take out non- 


tion would for 


unit in 
studied is 


watch has 











is used TIME-STUDY WATCH 


productive time or delays, while the latter gives the gross 
time. In case it is so desired, both hands may be operated 
as a unit controlled by the crown. The watch is made by 
Mortimer J. Silberberg, Chicago, Il. 


Semi-Automatic Thread Miller 


For milling internal and external threads the Ameri 
can Ammunition Co., Bordentown, N. J., is now market- 
ing the attachment shown, which may be applied to either 
hand- or power-feed millers. The collet capacity is up 
to 1} in. on pieces not over + in. long and up to 1 in. 
on pieces that must extend through the spindle. Any 
pitch, either right- or left-hand, up to 3 in. may be cut: 























THREAD-MILLING ATTACHMENT 

and the work can be finished in one or two cuts, depend- 
upon the quality of finish required. The spindle, 
vears and lead screw are casehardened, and the nut is 
of bronze, with provision for taking up wear. Where 
than can be taken care of 


Ing 


a greater angle must be cut 
by the clearance of the cutter, the work is placed either 
above or below the cutter and the attachment set at the 
proper angle to clear the threads. 

In operation the table is run back, the work is placed 
in the collet, and the table is run forward, bringing the 
work-driving worm into just the cutter 
comes in contact with the piece to be threaded. On the 
completion of the cut, the clutch is thrown out and the 
machine stops. On bringing the table back, the worm drops 
and releases the wheel, when the collet may be opened 
and the work removed. The only operations that are 
not automatic are the backward and forward movements 
of the table; the opening and closing of the collet; and 
for internal threading, the cross-movement of the slide. 


mesh before 


— 
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Air Compressor 


The illustration shows an air compressor built by the 
Sullivan Machinery Co., Chicago, Ill. It is a tandem two- 
stage belt-driven machine with cylinders 12 and 74 in. in 
diameter and a 10-in. stroke, and it compresses 306 cu.ft. 
of free air per minute to 90 lb. pressure at 235 r.p.m. 
The compressor is driven at constant speed through a 
belt from a 50-hp. motor, and the pressure is held con- 
stant by an unloader. The latter is equipped with an ar- 
rangement for catching oil or dirt in the air line, which 
would be apt to prevent the correct operation of the 
pilot valve. 

An intercooler of the standard aluminum 
tube pattern is used, the air being forced across the cooling 
tubes three times by means of baffle plates in the passage 
between the two cylinders. Both cylinders are equipped 
with inlet and discharge valves of the automatic poppet 
type, which are fitted with double cushioned springs to 
insure quietness. 

As will be noticed, the machine is of the inclosed type 
with dust-tight removable covers over the main bearings. 
Covers are also placed at each side of the crosshead guides 


Sullivan 




















MACHINIST 657 
| 
DOUBLE-SPINDLE GRINDER 
Spindle diameter, 3 in.; length, 37] in.; bearings, 3x 10 in.; 
belt pulleys, 12-in. diameter by 84-in. face; combined lateral 


travel of sliding heads, 33 in.; greatest opening between disk 
wheels, 24 in.; between ring wheels, 20 in.; capacity of lubri- 
cant tank, 70 gal.; over-all dimensions, 95x51 in.; weight, 
ae of wheel press, countershaft or grinding wheels, 
5000 Ib. 


the desired Hardened and ground collars are 


placed on the outer end of each spindle. The cast-iron 


posit 1On. 


hoods are sub-base. 











The sliding heads work through felt- 
lined the The 
bases are moved by means of the two 
| rack and mechanisms 
The work is fastened to the 
work table, shown at the center of the 
machine, and is moved in and out be- 
tween the wheels by 


7 fastened to the 


holes in hoods. sub- 


pinion shown. 


sliding 


means of a rack 
and pinion movement controlled by the 
lever at the left of the table. This lever 
be the right, if de 

The sliding heads are moved 


may mounted at 
sired. 
toward the work by means of the foot 
treadle or the lever at the left, the coil 
spring serving to back off the heads 
when the pressure is removed. A m- 
crometer stop screw is used to limit 
the the heads, and a back 
stop screw If so de- 
sired, either head may be locked in posi 
tion, head moved, 
Guards are used on all gears, but they 
have from the machine 


motion of 
is also included. 
being 


one only 





been removed 





TANDEM 


for inspection and adjustment. The 
equipped with sight-feed lubricators, and the remaining 


TWO-STAGE AIR 


cylinders are 


parts are lubricated by the splash system. 


“ 


Double-Spindle Grinder 


The Gardner Machine Co., Beloit, Wis., 
added to its line of disk and ring wheel grinders the 


has recentl\ 


double-spindle grinder shown in the illustration. The 
machine will carry either 20-in. ring wheels or 24-in. 


disk wheels. A water system for wet grinding with the 
ving wheels and an air exhaust system for dry grinding 
‘with the disk wheels are provided. 

The spindles are ground to size and are mounted in 
babbitt-lined bronze bushings in a sliding head moving in 
he bolted to the machine hase in 


n sub-base that may 


COMPRESSOR 


illustrated. in order to show the con- 
struction and type of the various gear 


controls. A wheel and countershaft are included 


with the machine, if these are desired. 


Dress 


Roll Straighteners and Shears 


Kane & N. Y., have placed on the 
market several new machines for straightening and shear- 


Roach, Svracuse, 


ing round stock. 

Fig. 1 
eners. These machines will 
of 20 to 25 ft. per min. and may be arranged for either 
belt or motor drive. The tables at each end are 15 ft. 
long and mav be adjusted for different sizes of material 
run. Guide boxes and guides are placed between the 
rolls to suit the various stock. Kither inde 
pendent or universal adjustment of the rolls may be had. 


straight 
the 


line of four hot roll 


handle material at 


shows one of a 
rate 


s17es8 of 
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Fig. 2 shows the automatic straightener and shears 
with dumping table for handling material from. ,'5 to 
1 in. thick and from 3 to 10 in. wide. The machine 
takes the material from the coil, straightens it, cuts it 
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is by means of the cross-slide on which the spindle is 
mounted. 


The feed is automatically reversed at the end of each 


travel by an adjustable device. A _ belt-tightening device 

















FIG. 1. HOT ROLL STRAIGHTENER 
Made in four sizes with capacities for round stock as 
follows: 4 to 14 in., § to 24 in., 1 to 3j in., 2 to 5 in.; length, 


36 ft.; weight, 74 to 8 tons 

to length and dumps it automatically. Once started, the 
entire operation is automatic as long as there is any 
material in the rolls. The work is handled at the rate 

















FIG. 2. AUTOMATIC STRAIGHTENER AND SHEARS 
FOR FLAT STOCK 
of from 100 to 125 ft. per min. The stock may be of 


copper, steel, brass or other material. 


Cylinder Grinder 
[In order to provide a machine for garage use in re- 
grinding automobile cylinders, the T. C. Olsen Machine 
Co., Madison, Wis., is now manufacturing the machine 
shown in the accompanying illustration. 


The head containing the grinding spindle has a double 


eccentric adjustment that allows the grinding wheel to 
be moved from the center to the maximum grinding 
liameter. A micrometer adjustment is used for the 


ecentric. The forward and backward motion for the feed 
is secured by a movement of the table, while the adjust- 


ment for grinding the various cylinders in the same block 

















CYLINDER GRINDER 

cylinders, 22 in.; maximum 
adjustment of 
center, 9 in.; 


with 5-in 
spindle, 27 in.; 
minimum, 3 


size of 
length, 15 in.; 
table to spindle 


Minimum 
wheel, 8 in.; 
maximum distance 


in.; diameter of extended spindle, 24 in.; spindle speed, 5000 
r.p.m.; rotary speed of head, 28 r.p.m.; feed, § and ¥, in.; head 
boxes, 7] in. in diameter, 4 in. long: spindle bearings, 6 in 


long; floor space, 64x56 in.; height, 44 in.; weight, 1600 Ib.; 
° 


horse power ré¢ quired, ° 


the belt regardless of the posi- 
An apron, not shown, covers 


keeps an even tension i 
tion of the head on the bed. 
the ways and protects them from emery dust and dirt. 


=. 
~ 


Speed Lathe 


A 12-in. speed lathe is now being marketed by the 
Oliver Machinery Co., Grand Rapids, Mich. The spindle 
runs in split bronze bushings, and lubrication is by means 

















SPEED LATHE 


Bed, 60 in. long; distance between centers, 36 in.: swing 
over bed, 12 in.; swing over carriage, 94 in.; cone-pulley steps. 
3, 32 to 64 in. in diameter, 1% in. wide: speeds, 700 to 2800 
r.p.m.; travel of carriage, 37 in 























AMERICAN 





April 12, 1917 





of ring oilers. The hole through the spindle is ~ in. in 
diameter. The inside edges of the bed act as ways for 
the carriage and tailstock, the top being machined flat. 
A hand feed carriage and a compound swivel rest are 
The tailstock is of the set-over type 
Two brackets are provided at 
The machine can 


regularly furnished. 
for turning taper work. 
the rear for supporting a tool rack. 
be equipped for either belt or motor drive, as desired. 


y 


ae 


Jig Boring Machine 


The machine illustrated has been recently placed on 
the market by the Medina Machine Co., Medina, Ohio, 
and is listed as its universal spacing machine. The 
base has three T-slots for clamping the work, and a 

















BORING MACHINE 
34 in.; spindle traverse, 14 in.; 


JIG 


Diameter of spindle, column 


to center of spindle, 18 in.: working size of base, 27 in. by 6 ft.; 
working size of large platen, 22 x 48 in.;: working size of small 
platen, 16x18 in.; eight spindle speeds, 54 to 414 r.p.m.; four 
power feeds, 0.006 to 0.032 in.; floor space, 6 ft. 14 in. by 49] in.; 


weight of machine, 8000 Ib. 

raised strip at the rear against which gage blocks ma: 
set. The large platen is also provided with three 
T-slots and has two of its edges planed square and 
equipped with hardened strips, which are intended to bear 
against the gage blocks. The small platen is of similar 
construction, except that only two T-slots are used. 

The gage-block stops fit the T-slots in either the base 
or the large platen and have hardened faces. An adapter 
gage is used, giving spacings up to } in.; for amounts 
above this, gage blocks are provided, the lengths of which 
are 4, 4, 3, 1, 2, 3 and 4 in. Spacing may also be done 
with Johansson gage blocks. 


be 


x 


Lathe for Buffing and Polishing 
Work 


The machine illustrated has been placed on the mar- 
ket by the Noble & Westbrook Manufacturing Co., 
Hartford, Conn., and is known as the “Vibrationless” 
buffing lathe. The spindle is of crucible carbon steel, 
and the adjustable bearings are of cast iron. In manu- 
facturing this machine the intent of the makers has been 
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to provide a lathe on which unbalanced grinding or 
polishing wheels will automatically find and revolve on 
their centers of gravity, thereby running as true as a 





— 














POLISHING AND BUFFING LATHE 


balanced wheel. The hia hine Is ol cabinet-base type and 


may be belted either from above or from below. 


BY CONGRESS OF 
AUGUST 24, 1912, 
of American Machinist, published weekly at New York, N. \¥ 


REQUIRED THE ACT OF 


for April 1, 1917 
State of New York - 
County of New York { ~~ 
Before me, a Notary Public in and for the State and County 
aforesaid, personally appeared Chester W. Dibble, who, having 


been duly sworn according to law, deposes and says that he is 
Publishing 


the Assistant General Manager of the McGraw-Hill 

Co., Ine., Publishers of American Machinist, and that the 
following is, to the best of his knowledge and belief, a true 
statement of the ownership, management, ete., of the aforesaid 
publication for the date shown in the above caption, required 
by the Act of August 24, 1912, embodied in section 443, Postal 
Laws and Regulations, printed on the reverse of this form, 
to wit 

1 That the names and addresses of the publisher, editor, 
managing editor and business manager are 
Publisher, McGraw-Hill Publishing Company, In 19th Ave 

at 36th St... New York, N ; 

Editor, John H. Van Deventer, 10th Ave. at 36th St.. New York 
Managing Editor, John H. Van Deventer, 10th Ave. at 36th St., 

New York, N. Y¥ 
Business Manager, Mason Britton, 10th Ave. at 36th St., New 

York, N J 

2. That the owners are: 

McGraw-Hill Publishing Company, Inc., 10th Ave. at 36th St., 

New York, N. Y 

Owners of 1 per cent. or more of Stock Issued 

James H. McGraw, 239 W. 39th St., New York, N. Y¥ 
Arthur J. Baldwin, 10th Ave. at 36th St., New York, N. ¥ 
Edward J. Mehren, 239 W. 39th St., New York, N. Y. 
Fred R. Low, 10th Ave. at 36th St., New York, N. VY 
Fred S. Weatherby, 1600 Beacon St., Brookline, Mass. 

8. That the known bondholders, mortgagees and other 
security holders owning or holding 1 per cent. or more of 
total amount of bonds, mortgages or other securities are: 
Bondholders, James H. MeGraw, Arthur J. Baldwin, Henry W. 
Blake, Imogene Whittlesey, Hugh M. Wilson, Fred R. Low, 
Fred S. Weatherby, John McGhie, G. Eugene Sly, Estate of 
John A. Hill 

$. That the two paragraphs next above, giving the names 
of the owners, stockholders and security holders contain not 
only the list of stockholders and security holders as they 
appear upon the books of the company, but also, in cases 
where the stockholder or security holder appears upon the 
books of the company as trustee or in any other fiduciary 


relation, the name of the person or corporation for whom such 


trustee is acting, is given: also that the said two paragraphs 
contain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under which 


stockholders and security holders who do not appear upon the 


books of the company as trustees, hold stock and securities 
in a capacity other than that of a bona fide owner: and this 
affiant has no reason to believe that any other person, asso- 
ciation or corporation has any interest direct or indirect in 
the said stock, bonds or other securities than as so stated by 
him CHESTER W. DIBBLE, 
Assistant General Manager, McGraw-Hill Publishing Co., Inc 
Sworn to and subscribed before me, this 31st day of 
March, 1917 PHILIP S. HILL 
{Seal.] (My commission expires March 30, 1918.) 
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Forming an Awkward 
in Sheet Steel 
By Huaeo F. Pusep 
On page 178, W. D. 


rheet steel, the duplication of which at first looks very 


simple; but after reading the article 





AWKWARD- 
AND A METHOD 


AND 
STEEL FOR ITS 


problem of getting that parte ular shape had me puzzled. 


Fig. 1, is an exact duplicate of 1 


At A, 


ly Mr. Forbes, and the difficulty is the 


Forbes shows a piece of formed 
] 


SHAPED IP 
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sharp corner ( 


Radius 
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which even in soft annealed stock would 


he an almost mechanical impossibility if we take the word 


“forming,” 


steel, at its correct meaning. 


as applied in this instance to ;,-in. sheet 


Now if the piece had been 


as shown at B, Fig. 1, with a radius at D, then, provided 


a few times, the 


the unannealed sheet steel was not very brittle, it would 
be possible to produce the plece in the time specified, which 
is about an hour and a half. 


In Fig. 2 is shown how I would do the job if the above- 


mentioned sharp corner were eliminated and the stock soft 


A, Fig. 2. 
should get the 


necessary 


the 1 4-in. radius. 


oversize. 


shaper. 


PRODUCTION 


LECE SHEET 


he prece described 


forming of the 





Obituary 








Personals 











4. J. Grover, sales manager of the small-tool 
department of the Brown & Sharpe Manufactur 
ing Co., died on Mar. 29, 1917 


James Arthur Distin, assistant general manager 














of the Haleomb Steel Co., Syracuse, N. Y., died 
on Saturday, Mar 1, as the result of an auto 
mobile accident He was 36 years of age After 
being graduated from Syracuse University § in 
1905 he entered the laboratory of the Sanderson 
Works and later went to the order department In 
1908 he joined the sales department of the Hal 
comb Steel Co. and advanced rapidly to the posi 
tion that he held at the time of his death He 
is survived by a widow and son 
> 
Business Items 

A. J. Corcoran, Inc., now at 761 Jersey Ave 
lersey City, will remove its offices to 11 John St., 
New York City, on May 1 

The Egyptian tron Works is the new name of 


the former Southern Illinois Machine and Foundry 
Co The change became effective Apr. 1 


Edgar M. Moore & Co., 
ind steam machinery, railway 
erroneously reported to have changed their busi 
ness name and address, are still doing business 
at 709-10 Farmers Bank Building, Pittsburgh 


electrical 
equipment, etc 


dealers in 


Makers, Ltd.. 
with a capital 
British firms 


Associated British Machine Tool 
is the name of a private company 
of £100,000, recently formed by 10 
for the purpose of furthering the exportation of 
British machine tools The 10 firms concerned 
are: Lang & Shanks, Churchill Machine Tool Co., 
Ltd., George Richards & Co., Kendall & Gent, 
Smith & Coventry, Asquith & Butler and Ward 
The new firm offices at 94 
London, S. W 


has 


& Archdak 
Victoria 


St 


concluded arrangements 
Rochester, N. Y 
like position 


W. J. Hill has recently 
to represent Ogden R. Adams, 
R. M. Bateson has assumed a 


G. M. Strombeck, 
for the Root 
has resigned to 

Manufacturing Co., 


designing 
Engineer- 
Strombeck 
Il 


several years 

Dervoort 

the 
Moline 


for 
& Van 
join 

also of 


enginect 
ing Co 
Becker 


H. P. Eilers, Maxwell 


formerly with Manning, 


& Moore, Inc., has opened an office in the Singer 
Building, New York City, where he will handle 
machine tools for domestic and export trade 

Robert L. Arms, formerly connected with the 
sales department of Manning, Maxwell & Moore, 
has associated himself with Sherritt & Stoer Co., 
Ine Philadelphia, as assistant to the general 
manager 

F. E. Russell, president and general manager 
of the Etna Foundry and Machine Co., Warren 
Ohio, has sold his interests and will retire on 
account of. poor health 





Forthcoming Meetings 











Society of Mechanical Engineers 
first Tuesday Calvin W. Rice, 
secretary, 29 West 39th St., New York City 

The National Machine Tool Builders Associa- 
tion The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 

The National Metal Trades Association will hold 
its next convention on Apr. 25 and 26 at the Hotel 
Astor, New York City. A meeting of the admin- 
istrative council of the association will be held on 
the day preceding that ou which the conveption 
opens. 

Boston Branch National 


American 
Monthly meeting 


Metal Trades Associa- 


tion Monthly meeting on first Wednesday of 
each month, Young’s Hotel W. W. Poole, secre- 
tary, 10 Central St Boston, Mass 


enough to bend without cracking. 
of round stock 14 im. 
steel of the correct width, I should bent it to the form 


form 
would be to cut at the dotted lines C and file 
For measuring the }-in. radius I should 
take a good 14-in. lathe mandrel, coated with a very small 
quantity of prussian blue, which would show clearly to a 


commercial cutting compounds, and some of 
make-up, | find that a mixture of lard‘oil and white lead 
has no equal as a cutting compound on steel. 
by its use in taper 


Vrocuring a short piece 
in diameter and a piece of sheet 


By gripping it in a vise, as shown at B, I 


All that would then be 


desired. 


thousandth of an inch the amount the }-in. radius was 
It could not possibly be undersize on account 
of the stock springing back, unless it was hammered after 
the removal of the forming arbor. 


¥ 


Lubricant for Cutting Stee] Gears 


By J. A. Ravaur 


On page 254 Emil Daiber asks for the best lubricant 
for cutting cast- and tool-steel gears on the Fellows gear 
After considerable experimenting with different 


my own 


I find that 
reaming and similar work, the cutters 


stay sharp longer and leave a smooth bright finish. 


Providence ‘Engineering Society Monthly meet- 
ing, fourth Wednesday of each month E 
Thornley, corresponding secretary, P. O 
Providence, K 


Box 796, 


New England Foundrymen’s Association Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 


205 Broadway, Cambridgeport, Mass 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen 
Monthly meeting, last Thursday. 0. L. Angevine, 
Jr.. secretary, 857 Genesee St., Rochester, N. Y 

Superintendents’ and Foremen’s Club of Cleve- 


land Monthly meeting, third Saturday Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 

Western Society of Engineers, Chicago, II. 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. E. N. Layfield, 
secretary, 1785 Monadnock Block, Chicago, Ill 
Philadelphia Foundrymen’s Association. Meet- 
ings, first Wednesday of each month Manufac- 
turers’ Club, Philadelphia, Penn Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 
Tecnnical League of America. Regular meet- 
Ing, second Friday of each month. Oscar 8. Teale, 
secretary, 35 Broadway, New York City 


The Society of Automobile Engineers, whose 
name will be changed next month to Society of 
Automotive Engineers, has been arranging for 


the most elaborate summer meeting in its history, 
jncluding events and presentation of technical 
matter connected with aircraft, watercraft and 
farm tractors as well as motor cars. The various 
committees, including the meetings committee, of 
which David Beecroft is chairman and the papers 
committee, which is conducted by H. G. McComb, 


have well-advanced plans that can be put into 
final effect quickly as soon as it shall be known 
whether it will be possible or advisable to hold 


sessions of the scope intended Meantime, an 
nouncement of the time and place of the meeting 
is being withheld pending development of interna 
the 


tional conditions, with the thought that in 
event of untoward results in this respect the 
society shall be as untrammeled as possible with 


plans interfering in any way with direct work for 


the nation 
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SYNOPSIS 


where tare 





Now heing 


use both in our. own 


Those who have followed the 
during the few short vears of the existence of heavier 
than-air machines that actually fly, cannot fail to be 
with the feats that are 
being accomplished every day, but also with the mechan 


development of aircraft 


impressed not only wonderful 
ical development that makes such accomplishment pos 
sible. In contrast with the earlier machines, made for 
the 
together with crude connections and 


most part of bamboo or similar material, fastened 


with wire-wound 
joints, the modern airplane is both startling and in 
teresting. 
standardized and are being manufactured on a commercial 


Wings, ribs and struts are now very largely 


basis, as can be seen by a visit to anv of the large factories 
building airplanes. 

One builder, the Sturtevant Co., is using steel longerons 
or framework for the fuselage. or body, and pr rssed metal 
ribs and struts for ailerons, elevating planes and rudders, 
with the full intention of extending this metal construc- 
tion to the entire frame of the plane in the near future. 
The L. W. F. 


steel braces which add greatly to its rigidity and strength. 


fuselage also contains a large number of 


The general design of machines is more businesslike in 
the machines, amd 
other exhibited at the first Pan-American 
Aéronautical Show in New York indicates that the new 
industry has not only come to stay, but that it is growing 
very rapidly. 


every way; and number of motors 


accessories 


In addition to the advent of the new machine a new 
nomenclature has also come into being, which must be 
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American Aircraft Development 
By Fred H. Colvin 


Some of the air and sea planes 


“ary 


those of our allies on the other side. 





—— 
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in this country for 
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learned by those who would keep abreast of all mechanical 


developments. And in spite of the fact that the first 


successful heavier-than-air machine was designed and 
developed in this country, nearly all these terms come 
from France, owing probably to the fact that, although 


not the first in the field, the French, unhampered by 
patent litigation, have developed the airplane more active- 
result we have now in 
the tent 
protects the airplane from the weather: 


ly than any other country. As a 


common use such terms as hangar, house or 


or shed that 


use laae. or hod, : ale ron. the movable part of the wings, 


which enables the aviator to maintain his balance: and 


nacelle, an extension in front of the body proper for an 


observer or gunner. These are only general terms, and 
there have been developed a host of technical terms 
dealing with the design and construction, which require 
considerable time and patience to master unless one is 


aged in the building of atreraft. 
Meron 

Although the developments that have taken piace are 
perhaps more noticeable in the case of the planes them- 
the 
the motors that make mechanical flight possible. 


directly eng 


THe PrRoBLEM oF ©11 


these are no more radical than progress in 


These 


motors have been greatly improved, not so much by a 


sel ves, 


reduction in weight as by improvements in design and 
workmanship, so as to allow the motors to generate full 
power over a long-continued period. 

In order to understand thoroughly the airplane-moto! 
problem, it is necessary to consider the vast difference 
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automobile motor 
In ordinary touring 


between the service demanded of an 
and of the motor in an air machine. 

the average automobile motor loafs along, using only 
from 10 to 25 per cent. of its maximum power, and it 1s 
seldom that full power is maintained for more than a very 
few minutes. The only exception to this is in the case of 
racing cars in long-distance events, and we are all familiar 
with the large number of motor accidents that put racing 
cars out of commission after a few hundred miles. With 
the airplane motor, on the other hand, full power must 
be exerted a large proportion of the time; for it must be 
remembered that the machine will not 


stay in the air at low speed and that nearly all flying 


heavier-than-air 


is done with a wide-open throttle. 

This requirement also emphasizes another important 
fact about aviation, in which it differs any other 
The student of the automobile can 


from 
form of locomotion. 
learn to handle his machine by driving as slowly as h 
the 


desires until he has thoroughly mastered steering, 
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will find their field in peaceful pursuits in the years 
to come. We not know, we shall not know 
until the war is over, just what these developments have 
been. We do know, however, that small scout planes 
are attaining a speed of 140 to 160 miles per hour; that 


do and 


huge seaplanes have been built carrying four motors of 
250 hp. each and having a lifting capacity of over six 
tons in addition to the weight of the airplane itself. 
The high speed of some of the foreign scout machines 
is largely due to the reduction of weight, and strength, 
beyond what we in this country consider safe practice. 
We use a factor of safety of 6 to 8 while some of theirs 
are said to come below 3. 
Motors are built with six, 
and in some cases develop as high as 35 hp. per cylinder, 
although the average is considerably below this. The 
motors 100 to as high as 250 or 300 hp. 
in a single motor, there being few machines today equip- 
Motor speeds ar 


eight and twelve cylinders 


run from 


ped with motors of less than 100 hp. 





THE GALLAUDET TWIN-MOTOR SEAPLANE 


The student 


of aviation, however, must learn all the preliminaries 


gear shifting and other motor intricacies. 


with a machine that cannot leave the ground, owing to 
its small wing surface. He begins by driving it back 
and forth over a level field, learning his controls and 
trving to imagine what he could do in the air. This is 
called “taxi-ing” or “grasshoppering.” 

His first air flights are with an instructor; but when 
he actually takes hold of the machine himself, he cannot 
take the air slowly, but least 40 
miles an hour and in the case of the small high-speed 
Worse than this, he 
least as 


must be traveling at 


machine at a much higher rate. 


must make his landing at a speed at high as 


when he leaves the ground. This means that in most 
cases he is traveling from 40 to 50 miles an hour when 
he touches earth, and in the case of the small scout 


machine he is probably traveling at least 60 miles per 


hour. Realizing this, we cannot fail to have the utmost 
admiration for the successful aviator, who drives at will 
and successfully brings his machine back to earth. 
The past two years have developed the airplane at a 
tremendous rate; and although it has all been from a 
military point of view, the improvements that have been 
made, both in speed and in weight-carrying machines, 


for the most part dependent upon the best speed of the 
propeller, which ranges from 1250 to 1400 r.p.m. 

In order to reduce motor weight, higher speeds are 
being used; and as a consequence the propeller shaft is 
geared down so as to secure the correct propeller speed. 
There are several ingenious methods of doing this, the 
most novel being that used in the Gallaudet machine, 
illustrated Here the four-bladed propeller is 
mounted on an annular ring, which revolves on a large 


above. 


ball bearing in the fuselage directly behind the wing, 
or plane. The motor is geared into an annular gear 


securing the proper propeller speed. This design main- 


tains the full streamline of the fuselage and also elimi- 
nates the inefficient area of the propeller as usually built. 

All the illustrated have motors of either 
the vertical or the V Many of the small scouting 


machines used on the fighting front in France are equip- 


machines 
type. 


ped with the Gnome type of motor, in which the evlinders 
revolve with the propeller. This motor requires extremely 
accurate workmanship, but gives high power with low 
weight and has been very successful for small high-speed 
machines. A description of this motor will appear later 

The various types of motors, while developing along 
lines, have interesting mechanical 


somewhat similar 




















April 19, 1917 AMERICAN 
distinctions. Aluminum has entered largely into the 
construction of airplane motors in order to reduce weight, 
and some motor builders now aluminum 
cylinders with cast-iron liners to provide the bearing 


are using 


surface for the piston and its rings. In some cases the 
lining is of fairly high carbon steel, either in the form 
of a tube or a sleeve bored from a forging, as in the 
case of the Sturtevant motor. The cylinder of the new 
Curtiss motor is built up of an inner and outer steel 
shell, the space between forming the water jacket. In 
the Van Blerck motor, pressed steel has replaced alumi- 
num almost entirely for the cylinder base and crank case. 
Hollow crankshafts and camshafts, tubular connecting- 
rods and those which are milled to a very light I or H 
section, tend to produce lighter parts. Aluminum pistons 
are quite frequent, although the Gnome motor, which 
is probably the lightest weight per horsepower, uses a 
high-grade cast-iron piston with remarkably thin walls. 
Lubrication, which is the life of a motor developing 
its maximum power, is an essential feature and is given 
careful attention. lubrication is used in every 
case, the oil sump being so located that it will always 
be filled with oil no matter what the position of the 
motor, except of course when it is temporarily upside 
Both geared 


Forced 


down in looping or similar maneuvering. 
and piston pumps are used, although the simplicity of 
the old geared pump makes it much in favor. 
A Fast ScouTING MACHINE 

Coming now to the airplanes themselves, perhaps the 
latest and most striking development is pictured at the 
beginning of this article. It is the Curtiss tri-plane 
scout, which is one of the fastest machines vet developed 
It has a total wing spread of 25 ft. 
194 ft., while it stands less 
wide, with 


in this country. 
and an overall length of 
than 9 ft. high. The wings are only 24 in. 
a gap of 30 in. between them, giving a total supporting 
surface of 142.66 sq.ft. The motor is a Curtiss model 
OXX of 100 hp. at 1400 r.p.m., with 
t4x5 in. The empty machine weighs but 970 Ib.; its 
flying weight with 25 gal. of 
an allowance of 165 lb. for the pilot, is 1320 |b. It 
has a maximum speed of 115 miles per hour and a mini- 
Under normal conditions it 


and evlinders 


gasoline, 4 gal. of oil and 


mum of 55 miles per hour. 
is able to leave the ground in less than 300 ft. and can 
climb 9000 ft. in 10 min. Its fuel supply will carry it 
about 24 hours at maximum speed, or a distance of ver) 
nearly 300 miles. 

Another unique machine is the Burgess-Dunne flying 
boat. It combines the boat body with the Dunne type of 
wings, which secure inherent stability by the sweeping 
back of the wings to a considerable angle. This con- 
struction eliminates the use of a tail and rudder, steering 
being accomplished by the use of ailerons on the ends 
of each upper wing. This machine, as illustrated, has 
a wing span of 53 ft., a total length of 25 ft. 2 in. 
It will carry a live-load of 560 Ib., has a 100-hp. Curtiss 
motor and will travel from 43 to 68 miles per hour. 
It carries three people and full load for 3 hours. 

The Standard airplane shown is of the tractor type, 
which means that the propeller is in front and pulls the 
Here, both planes are 40 ft. 1 in. long, 
“gap,” or distance, between 
These wings have 
or upward, 


machine along. 
6 ft. 6 in. wide and the same 
the planes; the overall length is 27 ft. 
a “sweep back” of 10 deg., a “dihedral,” 
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angle of 3 deg. and a “stagger” (the front wing project- 


ing over the lower wing) of 15 in. The wing area 
is 491 sq.ft., with ailerons on both upper and lower planes. 
A Hall-Seott 135-hp. motor is used. The weight of the 
machine, including motor and fuel for one hour’s flight, 
is 2700 lb.; besides this it will carry a useful load of 
800 Tb. 

The Curtiss twin-motored tractor has been developed 
It weighs but 2110 Ib. 
The 
power plant consists of two Curtiss eight-cvlinder motors, 
These give it a maximum hori- 


primarily for military purposes. 
empty, but can carry a useful load of over 1000 Ib. 


each developing LOO hp. 
zontal speed of 85 and a minimum of 48 miles per hour 
100 ft. per min. It will also 
The front cockpit is for 
a wide range of vision and a wide 


with a climbing speed of 
fly and climb with one motor. 
a gunner, giving him 
angle of fire. This front portion of the fuselage is called 
the nacelle. 

The effect of two propellers turning in opposite direc- 
The 
use of two motors allows a greater power without resort- 


tions 1s to equalize torque and gy roscopic effect. 
ing to extra-large propellers or to excessive propeller 
speeds. The gasoline consumption is 20 gal. per hour. 
The Thomas machine is a tractor biplane having a 
wing span of 37 ft., a total length of 25.5 ft., wing cord, 
or width, 5 ft. 3 in., 
of 5 ft. The total lifting area is 401.4 sq.ft., with a 
loading of 5.6 lb. per sq.ft. The empty machine weighs 
1500 lb. equipped with a Thomas 135-hp. eight-cylinder 
It will carry fuel for a 4-hour flight, one passen 


besides. 


with a gap or distance between wings 


motor. 
ger and the pilot and a useful load of 350 Ib. 
The speed range is from 40 to 90 miles per hour, with 
a maximum gasoline consumption of 14 gal. per hour; 
oil, 14 gallons. 


For MILITARY RECONNOISSANCE 

The Wright-Martin tractor also carries two people and 
land reconnoissance work. The upper 
plane is 50.7 ft. and the lower 36.9 ft., with a width of 
5.9 It. a gap of 6 ft. and a stagger of about 14 in. 
The overall length is 26.7 ft. and the height 11.3 ft. 
There is a slight dihedral angle of 1 deg., the total sup- 
porting area being 458 sq.{t., with a loading of 6.25 lb. 


Is designed for 


per sq.ft. The weight of the planes without motor is 
1107 lb.; the 150-hp. motor, propeller and accessories, 


798 Ib.; gasoline and oil for 4} hours’ flight at full power, 
t80 Ib. The speeds are from 47 to 90 miles per hour, 
with a climbing speed of 350 ft. per minute. 

The Gallaudet hydro-airplane (seaplane in England and 
much more easily said) is a novel machine, as previously 


mentioned. Its wing spread is 48 ft., with a width of 


7 ft., giving a 48-ft. area of 602 ft. The total length 
is 33 ft. There are two four-cylinder motors built by 


Dusenburg, which develop 140 hp. each (35 hp. per cylin- 
der) ; and though this particular machine is extra heavy, 
weighing 4600 lb., a speed of 91 miles per hour was 
attained at the official trial. Great efficiency is 
also claimed for the four-bladed propeller, which is 9 ft. 


navy 


6 in. in diameter. 

The Benoist military tractor has an all-steel fuselage. 
The wings have a spread of 45 ft., a width of 5 ft. and a 
gap of 6 ft. with no sweep back or rake, no dihedral angle 
and no stagger. The length is 28 ft., the motor is a 100- 
hp. Roberts six-cylinder, two-cycle, vertical and water 


cooled, The complete machine weighs 1300 lb, and can 
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carry a useful load of 600 Ib. With this load it will The width of wing is 62 in. and the gap 71 in., neither 
climb 250 ft. per min. and fly at speeds of from 40 to 65 — stagger, sweep-back or dihedral angle being used. The 


miles per hour. total height is 9 ft. 84 inches. 


The fuselage of the L. W. F. machine is of the mono- The total supporting surface is 420 sq.ft., the loading 
coque or one-piece type, being made of laminated wood. being 5 |b. per sq.ft. of supporting surface. The motor is 
The spread of the upper plane ts 48 ft. and the total length an 8 cylinder, 100 hp., consuming 9 gal. of gasoline per 
of machine js 26 ft. The motor is either a Sturtevant or hour 
Thomas 140 hp It weighs about 2000 Ib. and with a The hull is 24 ft..7 in. long, 4 ft. 7 in. wide, and 3 ft. 
standard Government load of 1000 Ib. it climbs 375 ft. 7 in. high. The weight of machine is 1440 lb., or with 


hour on 660 Ib. useful load. 2100 Ib. With this it has a normal 
climbing speed of 150 ft. per min. and a flying speed of 


per min. and has flown from 45 to 93.8 miles per 


Government tests. 
The Curtiss flying boat is known as model F. The from 45 to 65 miles per hour in the air. These flying 


upper plane is 45 ft. 2 in and the lower plane 35 ft. long hoats can also skim the surface of the water at high speed. 





An Edge-Rolling Machine for The machine is operated by hand. The operator inserts 


the edge of the steel to be rolled in the slot which runs 

Sheet-Steel Work the full length of the ;%-in. rod A, and turns the handle 
By G. A. Apuppui B three complete turns. As the gearing is 3 to 1, the 
handle can be turned without much exertion. When tl 
The illustration is of a machine that rolls the edges of forming of the rolled edge is finished, the operator re- 
steel shelves, burner box corners and top rails on cabinet moves the large gear keyed to the forming rod, and the 
gas ranges. These rolled edges not on!v enhance the ap rolled piece is easily withdrawn. Owing to the spring of 


pearance of a range, but they also obviate the use of a lot — the steel, it opens to ,% in. in diameter outside. By re- 
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THE EDGE-ROLLING MACHINE FOR STEEL SHELVES, BOX CORNERS AND SIMILAR WORK 


of nickel bands which after a short time, unless extra care placing the large gear on the forming rod and meshing it 
is taken to keep them clean, become tarnished and make with the pinion gear on the handle, the machine is again 
the stove look cheap. made ready for work. 

The cost of making these parts is reduced to a minimum It must be understood that some of the parts of the 


as it is only necessary to japan them to get a nice finish same range have different-sized rolled edges for which, of 
that will conform to the other parts of the stove in course, another machine of the correct dimensions is em- 


appearance. ployed. 
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Suggestions Relative to the Manufacture 
of Parts to Limits 


By F. 





SY NOPSIS—It is generally admitted that the 
war has exerted and will continue to exert an in- 
fluence for the better upon manufacturing in gen- 
eral. The use of limits and limit gages so indis- 
pensable to munitions manufacture is just as ap- 
plicable to other branches of production. Their 
use, however, must be controlled by intelligence, 
otherwise they are a hindrance and an expense. 





The distribution of small subcontracts for munitions 
components among a number of manufacturers has 
brought to many of them their first experience in the 
manufacture of interchangeable parts to limits. Many of 
these manufacturers have now learned from direct ex- 
perience what the leading automobile and parts manu- 
facturers learned some years ago—-that the greater initial 
expense for special equipment and small tools necessary 
to produce parts to the required degree of accuracy to 
meet limit gages, is more than offset in the economy and 
uniformity of production once the manufacturing pro- 
cesses are well organized and under way. The natural 
result will be that a great many small plants that have 
previously looked upon this rather disconcerting pre- 
liminary investment as prohibiting them from manufac- 
turing by this method, will from now on adopt the inter- 
changeable principle in the manufacture of their regular 
product. 

The experience of a majority of these manufacturers 
has been limited to the production of munitions parts of 
which the detail drawings, with all the dimensions and 
limits determined, were furnished them complete. The 
task of changing over the separate units or components 
of their own product preparatory to manufacturing to 
limits and presumably with the use of limit gages, will 
therefore call for a knowledge of certain details which 
might not be learned until numerous mistakes had been 
made, and these mistakes corrected only after repeated 
revisions, with resultant delay and financial loss. It 
seems timely, therefore, to suggest a few points that 
may prove of assistance. 

Steps INVOLVED IN A CHANGE 


The change from hit-or-miss production to interchange- 
able manufacture involves at least four distinct 
as follows: 

1. A classification of the dimensions on the working 


steps, 


drawings. 

2. The selection of a method of expressing both the 
dimensions themselves and the allowable variation from 
those dimensions. 

3. The selection of a working point or base line on 
every separate part, from which point or line all di- 
mensions in the same group must originate. 

t. The determination of the limits allowable to meet 
the conditions in every instance. 

Nos. 1 and 2 amount to the adoption of rules of draw- 
ing-room practice that once determined upon become a 
fixed method for that particular plant and require no 





H. BoGartT 


Nos. 3 and 4 have to be determined 
for every separate piece that it is proposed to manufac- 


continued attention. 


ture by the interchangeable method. 

The classification of the dimensions on the working 
drawings involves a separation on the detail prints of 
the parts or components to be manufactured—of the es- 
from the The term 
“essential dimension” has come into use as descriptive 


sential nonessential dimensions. 
of the specification of those parts of a manufactured 
that with, or fit into 


around, another component with which it is later to be 


component come in contact or 
Obviously, nonessential dimensions are the 
specifications of the that no 


important relation to any other part either of itself or 


assembled. 
parts of component bear 
an adjacent part with which it is later assembied. A 
careful study of the relation of every part to the assem- 
bled unit, and the separation of every dimension into 
these two classes is very important, because it establishes 
the work 
close and eliminates from two-thirds to three-quarters of 


points where it is going to be necessary to 
the dimensions on the average manufactured part from 
the careful analysis required of the essential dimensions. 

[t is equally important to indicate clearly on the detail 
drawings of every part the distinction between the essen- 
dimensions, and it is almost uni- 


tial and nonessential 


versal practice to do this, but by varying methods. 
REQUIREMENTS FOR EXPRESSING DIMENSIONS 
The first requirement, therefore, of an adequate meth- 
od of expressing dimensions for interchangeable manu- 


facture 


s to enable the person reading the drawing to 
the 
Probably 


dimensions are 
the method 
determine 


distinguish at a glance which of 


essential and which unimportant. 
in most general use at present is to what 


should be an ample allowance for excusable errors in 
rapid production under average conditions. On such parts 
as ordinarily come under the classification of light manu- 
facturing, the usual tolerance is 0.020 in.; or where frac- 


tions are adhered to, 3's in. Once the tolerance has been 
determined as meeting conditions in a particular line of 


manufactured parts, every nonessential dimension on the 
this 
dimensioned 


tolerance 
after 


as a 
this 


details of those parts will specify 
working limit. On a 
method, a measurement of 2.125 in. plus or minus 0.002 


drawing 
in. would be identified at a glance as essential, but 2.125 
in. plus or minus 0.010 in. would as easily be identified 
as nonessential. 

This method has the disadvantage that it really sets 
up as definite a limit on these supposedly nonessentials 
as on the most particular dimensions. From time to 
time parts will be.machined slightly outside even this 
wide allowance, or cast parts and forgings at points not 
The 
production man or inspector must then decide from some 
source of information other than the detail print whether 


requiring finish will be found outside the limits. 


such parts are O.K. or must be rejected. 
A method in quite common use among automobile 
a after the essential dimen- 


manufacturers is to mark 


sions, indicating that such must be accurate. Just what 
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degree of accuracy is required is not always specified, 


but some note on each drawing, stating that 


stamp a 


“climensions marked a must be machined as closely is 


possible to the figures given. ‘This me thod has one very 


apparent defect. It eaves to the judgment ot every 
individual under whose supervision the parts manuta 
tured to such prints must pass, the determination of 


what is required 1) Lhe cation to work “as closely 


bed | i 


is possible” to the dimensions given, with the probabilit 


of a wide difference of opinion. In effect, it puts parts 


so dimensioned outside the requirements for interchange- 


abilitv. by assuming that a sullicient close degree ol 


accuracy will be adhered to at each stage in production 


to meet the necessat hits. here is no basis for 


requir rele 


such an assumption nor any way ol ving responsibility 


for trouble ting trom ta lure to definitel 


at the outset. 


resu Spec4ily 
i 


ESSENTIAL AND NONESSENTIAL DIMENSIONS 


\ third method that is tast gaining avor and 1dop 
tion Is to specify the essential dimensions to three deci- 
mal places, or as some say In thoulsandths of an inch: 
the nonessentials in whole numbers and fractions. ‘Thus, 
a shaft 2! in. in diameter would be dimensioned 2.125 
in. if the dimension were essential, and 2) in. if non- 
essential. An even dimension like 2 in. becomes 2.000 
in. if it is an essential dimension. ‘The fact that no 
essential dimension is ever abso ite, DUT alWavs has cer- 
tain fixed limits of allowed variation, makes it pos- 
sible to express nearly every essential dimension in not 


more than three tigures of decimals. For instance, 25 
in. would ordinarily be written 2.0625 in. But allowing 
a tolerance of 0.003 in. the dimension could be written 
in any one of these wavs: 2.0625 in. plus or minus 
0.0015 in.; 2.065 in. plus 0.001 in. minus 0.002 in. on 
2.064 in. minus 0.005 in. each successive method of ex- 


more easily understood at 


pressing the same thing being 

a glance. 
There are exceptions to the use of only three decimal 

places, of course, such as hardened and ground parts re- 


quiring a very high degree of accuracy, and parts assem- 


bled by force or shrink fits. But these would con prise 
only a very small percentage of the average product, 


is the small 


and on all tool-finished metal parts O.OOL in. 


est practical working limit, and no lesser division of ai 


inch should be found on a working drawing. Drawings 


dimensioned in this manner usually bear a note explain- 
ing the distinction in dimensions, and specifying that 
where unimportant surfaces are machine-finished, a varia- 
tion of not more than plus o1 minus O.OLO in. from the 


dimension given is desirable 

As previously stated, every essential dimension must 
allow the production department some tolerance, which 
is definitely fixed by assigning to each dimension of this 
The method « 


these limits is beginning to vary considerably. 


class certain working limits. f expressing 
| p to 
within a short time it was well-nigh universal practice to 
specify the maximum and minimum dimensions outside 


which the measurement at that point must not go in any 


case, by allowing a definite variation both above and 
below the absolute dimension. ‘This is commonly called 


the “plus or minus limit” and is expressed by writing the 
the absolute di 
Thus 


2.128 in. as 


allowed 1 thousandths after 


Variation 1 


mension, and prefixing the plus and minus sign. 


2.125 in. 


0.003 in. fixes 2.122 in. and 
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the minimum and maximum dimensions respectively, and 


limits the range of variation on that particular dimen 
sion, on every part that may be produced, to some point 
these 
While this 


inside two figures. 


method has been very commonly used, it 


any disadvantages. For one thing, it forces those 


that may be constantly reading drawings dimensioned by 


it to too much mental arithmeti in adding and subtract 
ng decimals. \s has been already pointed out, it neces- 
four decima 


\dded to thre 


sitates the use ol places to express a toler- 


ance of O.OOL in. mental operations is the 


confusion caused by having the critical figure buried 
n the middle of the decimal. whereas it should be at 
the end. ‘Thus 2.000 in. plus or minus 0.0005 in. fixes 


nnaximum 2.0005 in., minimum 1.9995 in. as the working 


nits, both termimating with the figure 5, and it takes 


a considerable degree ol mental agility to determine from 


a glance at the drawing what the limiting dimension 


would be, or from a glance at the gage what the working 
tolerance was 
But the best argument against the use of plus and 
nus allowances 1s the ease with whi h dimensions may 


De permitted to “overlap” each other on those sections 


The 


consequences 


4 : 
adjacent components intended to fit together. 


wesibility of overlapping and its serious 
were forcibly impressed upon the writer several years ago, 
1) 


e in the employ of a company manufacturing auto- 


mobile parts. This company took a contract for several 
thousand completely assembled units made up of possibly 
twenty components, the specifications and working draw- 
the The 


vere found to have plus and 


ings being furnished bi 


contracting company. 
} 


rawings when received 


limits of allowable variation aftixed to every di- 


the first of the 


took up the matter of designing tools and gages wit! 


minus 
mension, kind to come into the plant. 


\\ 


ful attention to detail, as it was entirely new experi- 


An EXAMPLE OF WRONG DIMENSIONING 


that 
For example, the diameter of a 


lar, 


» 
Before 


proceeding very it became apparent 
something was wrong. 
driving pin might be dimensioned 0.748 in. plus or minus 
0.001 in the 
fit when the parts were assembled would be dimen- 


0.001 In. 


the bushing into which pin was to be a 


lree 
either way. 
for the 
for the hole 


sioned 6.750 in. with an allowance ol 


The 


pin, maximum 0.749 in., 


limiting dimensions in this case would be 
minimum 0.747 in.: 


in the bushing, maximum 0.751 In., minimum 0.749 in. 
It is apparent that, while there would be a clearance 
of 0.004 in. between the largest hole and the smallest 


pin, there would be a line-and-line fit between a pin of 


maximum diameter and a hole of minimum diameter. 
Examples like the foregoing were scattered through- 
out the entire set of drawings that had been submitted 
instances being actu- 
the part it 
was supposed to fit into. Just as we were debating whethe: 
call the 
Was received 


to us, the maximum size in many 


larger than the minimum dimension of 


ally 


it would be advisable to customer's attention 
to this that 


all work on the contract be stopped, awaiting letter ad- 


point, a telegram directing 


vices. It developed that our customer had in some man- 
ner discovered his error, and all outstanding prints were 
recalled and revised. In this particular case the net 
result was a delay of from six to eight weeks in getting 


production started, but had the matter gone farther it 
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to estimate that the financial loss would 





Is eas) 
been considerable. 

From such experiences, the writer has come to favor a 
method which has never yet come under observation on 
American drawings, but which is used to some extent on 
details of munitions parts. In its application to diametri- 
cal dimensions, this method is extremely simple. On ex 


ternal diameters the dimension is invariably specified 


minus the allowed tolerance; on internal diameters it is 
invariably specified plus the tolerance. 
later to le 
»} bushing would be dimensioned 0.748 in. 


assembled ih 


0.00] 


diameter of a pin which was 


minus 
in., the hole in the bushing would be dimensioned 0.749 


in. plus 0.001 in. 


The same principle is followed in specifving linear 


or length dimensions, the distance between 


shoulders between which parts are to be assembled, being 


4 
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FIG. 1 \ PIN AND RUSHING 
dimensioned with a plus allowance: the part or parts fit- 


ting into the space having in every instance a minus al- 
lowance. 
In Fig. 1 


generally in 


are shown details of three parts used quit 


automobile design, and known as a four- 


hearing ring, bushing and driving pin. The dimension- 


ing of these illustrates graphically not only the method 
of expressing the dimensions as advocated, but clearl 
shows how the allowances are specified in the manner 
just described. The numerous advantages of this meth- 


od will be appreciated from even a casual analvsis of 


these sketches. It reduces necessary additions and sub- 
tractions to a minimum, and shows at a glance the full 
tolerance between the largest and smallest part that may 


he produced within the allowed limits. The absolute di- 
mensions specified show the minimum clearance between 
any finished surface of a and the surface of an 
other part fitting te it when assembled, as for example 
hetween the pin and bushing in Fig. 1. The 


marking on the 


part 


critical 
alwavs corresponds te one 


facilitating both the 


dimension 


gage used, identification and check- 
ing of the gages. In short, it requires less mental effort 
to “read” a drawing dimensioned by this method, and 


the probability of error is reduced immeasutably. 
In some plants that find it necessary to revise thei 
drawings for interchangeable manufacture, it mav already 


be drawing-room practice to select on every part to ly 
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For example, the 


surtaces, or 
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detailed a base line or reference point from which all the 


principal linear dimensions originate. It has always been 
recognized as good practice, and widely though not uni 
on drawings giving working toler- 


versally used. But 


ances on all essential dimensions, it is necessary to adopt 
this method exclusively. 
Before discussing in detail the advantages of the meth- 


the use of any other, 


that 


od and the troubles likely to follow 


it is advisable to emphasize two points 


are quite 
overlooked. (rant- 


the 


generally either not understood or 


ing tolerances on a working drawing is in nature 


ola 


vuarantee to the production department that anv and 
limiting dimensions cre- 
ps. toler- 


sets up two limiting points and 


every part produced within the 


ated by the cranted will be Kvery 


= 
LOLCTaneces 


ance, in other words, 


savs, in effect, “Inside these points vou can go as fat 


as you like, but outside means spoiled work.” Obviously, 
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FIG. 2. FOUR METHODS OF DIMENSIONING 
it is the responsibility of the initiative granting the tol- 
erances to see that the producton department is safe- 
vuarded in this guarantee—that thev can use the full 


range of tolerance on every dimension on a part without 


vetting into trouble. 
full 


on every tolerance dimension suggests the other point to 


This privilege of taking advantage of the range 


« emphasized; never rely on “averages” in working to 


limits. ‘Time and again the writer has seen good me- 


chanics deceived on this point, and accept responsibility 


for the production of parts dimensioned in such a man- 


ner that the machined to the tolerances only 


could he 


voor bhortune or accident. 


These two points will be made clear bv reference to 


Fig. 2, 


in which are shown four examples of a conven- 


tional three-step cone pullev marked .1 to /) respectively. 


Example .1 shows this pullev as it would be dimensioned 


on an old-time print. Example #2 shows how this same 


drawing would come out of some drafting rooms if they 


} 


were set to the task of dimensioning the working draw- 


ings of a product for manufacturing with limit gages. 


Treating the matter as a simple case of changing nom- 


inal dimensions for the same sizes, with the allowable 


error in machining limited, the drafting room erases 
figure on the tracing. rewrites it in decimals, 


the old 


and affixes a tolerance based on its judgment as to what 


he production department ought to be able to work to, 
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which in the example shown is plus or minus 0.005 in. 
on each step, and plus or minus 0.010 in. on the over- 
all length. The writer does not recall a single drawing 
of any magnitude specifying tolerances, that has come 
under his observation to date’ that did not show sub- 
dimensions with tolerances piled one on top of the other, 
adding up to a total overall dimension—also with a tol- 
erance—as shown in example B. Yet example B as di- 
mensioned could not be produced interchangeably, as 
will be apparent from a moment’s analysis. Bearing 
in mind that without regard to how the piece is machined 
the shop mav take full advantage of every tolerance, as- 
sume first that they start from the large end, face off 
the rim, and then machine, each successsive step working 
toward the small end. If steps Y, Y and Z happen to 
« all to the minimum gage, the overall length will be 
1.005 in. under the minimum; if all the steps are to the 
maximum gage, the total length is 0.005 in. over the 
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and gages based on the same principle, it would have 
worked magic in the satisfactory production of those 
parts. 

The writer has in his notebook a sketch made from 
an original print of a fuse component. This sketch is 
reproduced at Fig. 3-A exactly as it was dimensioned on 
the print, only the principal dimensions being given. 
The same part is shown at Fig. 3-B dimensioned with the 
“platform” as the principal reference line for outside 
dimensions, the face of the base for inside base depths, 
and the face of the stem for stem end bores. It will be 
observed from this drawing that subreference lines may 
be established for certain groups of dimensions at will, 
as long as no linking dimension is interposed between 
two separate dimensions or groups. 

The determination of the tolerance that can be allowed 
in each instance is a matter of expert mechanical judg- 
ment, based on experience and a knowledge of the func- 
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FIG. 3. TWO METHODS OF DIMENSIONING A FUSE COMPONENT 


maximum. Only by the successive steps happening to 
average up maximums and minimums could the total 
come out inside the tolerance granted for the total length, 
when machined in this manner. 

Many manufacturers have already traced out this dif- 
licultv, and in an effort to overcome it have made the 
total tolerance equal the sum of the separate tolerances. 
Example C shows the same drawing revised in this way. 
\ssume now that for their convenience the production 
lepartment faced off both ends to length as the first 
yperation, and then finished the steps from the small 
end toward the large. The overall length might be 8.265 
in., the first two steps machined might be to the minimun 
age, leaving 2.775 in. for the width of step Y, which 
is 0.020 in. greater than the maximum limit allowed. 

This brings us to the most important principle of tol- 
erance dimensioning Never combine two or more toler- 
ance dimensions to make up a total tolerance dimension. 
or specify any single dimension in such a way, that is 
related to or affected bv anv other. Adherence to this 
principle in adopting a dimensioning method for working 
drawings will save any manufacturer 95 per cent. of the 
trouble he would otherwise have. Had some of the con- 
tractors for munitions parts taken the drawings as orig- 
inally submitted and revised them with this principle 


in mind, retaining the same nominal dimensions and lim- 


Its, and had they followed this up with designs of tools 


tion the part is to pertorm., In a revision of detail trac- 
ings of a product that has been manufactured, the tol- 


erances should not be left to the drafting room, but to 


the men who have had the broadest experience both in 


the manufacture of the product and its use or service 


afterward. This may call for consultation and coépera- 
tion to a considerable degree, but it is necessary to get 
results. 

Two points that have a bearing on the determination 
of tolerance dimensions should be borne in mind. In 
limit gage work there is no such thing as standard sizes. 
By that is meant that every tolerance dimension repre- 
sents a range of sizes between two absolute dimensions, 
one of which might be a so-called standard, but obvi- 
ously both cannot be. Moreover. in the manufacture of 
the parts, micrometers, calipers, scales, ete., are not used, 
but gages establish the two limiting dimensions for every 
tolerance granted, and the operator has no concern as 
to what these dimensions are in figures, his sole concern 
in every instance being to work somewhere between the 
two limits as established by the gages. It has always 
been a characteristic of American design that it follows 
in the track of standards. Thus, if 2 in. seems too small, 
1} or 3 in.: never to 0.640 or 0.650 in., al- 
though either might be adequate. Tolerance dimension- 


jump to 


ing eliminates any excuse for this habit, and in the revi- 
sion of drawings fractions in sixteenths and thirty-seconds 
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should be changed to easily computed decimals, unless it 
the 





is necessary to keep the product manufactured by 
new method as nearly interchangeable with the old as 
possible. 

The final point is that revision of drawings presents 
into effect 
To refer again to the 


an excellent opportunity to put small econo- 


mies in standardizing materials. 
pin and bushing in Fig. 1: A factory which at one time 
produced two parts of this nature had a standard 1-in. 
reamed’ hole in the bearing ring and a standard 4-in. 
hole in the 


Later a hardened steel bushing and hardened steel pin 


bushing, which was originally of bronze. 


were used, but because of the standard size holes and 
the necessity of grinding allowance on both the pin and 
bushing, the first had to be turned from 43-in. stock and 
the other from 1,',-in., the latter a size not readily pro 
curable. A change of manufacturing method made it 
possible to remedy this difficulty. The hole tn the ring 


was reduced to 0.990 in. and the bushing hole to 0.740 in 
It was possible to use standard cold-drawn steel for both 
parts, the 
without any turning operation. 
that 
one was ground to gage and the other finished to size 


surface being hardened and ground to siz 
It made no difference 
two “standard” holes were changed to odd sizes, as 
by a broaching process. In fact, there is not much point 
left to the plea for sticking to standard size holes, ex 
cept in small quantity production and rough work. In 
the modern, efficient plant, producing a high-grade prod- 
uct, practically all the tools, even though they may be 
sizes, are 


so-called standard made to special order, and 


one size is as easily obtained as another. 


Charts for Broach Design 
By L. A. 


The charts herewith were plotted to assist in arriving at 


WILLIAMS 
quick results when used in connection with the design 
of broaches. 

The chart, Fig. 1, 
a hexagonal figure and an inscribed circle, and between a 


gives the difference in area between 


square figure and its inscribed circle. It also gives thy 
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Area in Square Inches 


DIFFERENCE BETWEEN A 
AND INSCRIBED CIRCLE 


FIG. 1. CHART TO OBTAIN 
HEXAGON OR SQUARE 


corresponding cubic measurement for any length of work 
up to 10 in. The method of the chart 
Starting at the left-hand side on the line opposite 


using is as fol 
lows: 


the desired inscribed circle diameter, follow this line to 
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the right until it with the curved line 
representing either the hexagonal figure or square, as the 
Then this point the inter- 


vertical line to the bottom of the chart. where the 


ward Intersects 


case demands. from follow 


secting 


area is given T'o read cubie inches fol- 


n square inches. 
low the vertical line to where it intersects with the angu- 
lar line representing the length of work; then from this 
point follow the horizontal line to right-hand side of the 
chart, where the 

The chart, 


and cubic inches of metal removed for multispline holes, 


cuble mk hes mav be read. 


Fig. 2, Is intended to v1ve sectional area 


such as are used in gears on automobile transmissions. 
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PIG CHART TU OBTAIN SECTIONAL AREA AND CUBIC 
INCHES FOR SPLINE 
(The results derived from this chart are not strictly 
correct, but the error is negligible.) The procedure in 


viven for Fig. 1.) The 
total length of all 
together; that is, four splines in a 


using this chart is similar to that 


lower angular lines represent the 


thre splines added 
piece 3 in. in length equal “12 L” on chart. 
The thir « hart, ie, oO. 


Ter th. le I 


deals with the relation between 


itch and number ot eth of taper, thickness of 


Thi 


ol chip per 


i 


chip per tooth and the amount of taper. chart was 


ace up primarily to vive the thickness 
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tooth, as given by the right-hand group of angular lines, 


but it will 
point if so desired, and the other required quantities plot- 


he evident that this may be used as a starting 


ted from it. 
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Machine Operations in the Panama Canal Shop 


EDITORIAL CORRESPONDENCE 





SYNOPSIS—In an earlier article on the Panama 
Canal shops at Balboa reference was made to 
the variely of repair work handled in different de- 
partments. It is purposed in this article to show 
some of these ope rations in detail. 





Much of the work commonly taken care of in this plant 
is of interest because of its size, which frequently is such 
as to make necessary unusual methods of holding or ma- 
chining the various surfaces. The overhauling of loco- 
motives is, of course, more or less along the customary 
lines of procedure in general railroad shops, but a num- 
ber of novel or improved tools and devices have been de- 
veloped for certain parts of this work; these will be illus- 
trated in a later article. In connection with the upkeep 
of dredges, floating cranes and other equipment peculiar 
to the operations requisite in the Canal Zone, there 1s 
much to be seen by the visitor that will be found to be 
more or less novel to him, either because of the magni- 
tude of the members under repair or because of some 
peculiarity in their design or construction. 

One of the features to attract attention in the main 
machine shops is a series of laying-out benches that en- 
able fairly large-sized work to be laid off for the boring 
of holes, the planing and slotting of surfaces and so on. 
‘These ben hes, or tables, are formed of heavy iron cast- 
ings, in the shape of a surface plate, deeply ribbed un- 
derneath to prevent deflection. These plates are finished 
to a true surface on top, squared up all the way around 


and supported on legs formed of 4-in. gas pipe. About 
halfway up the uprights is attached a convenient shelf 
for holding tools and small work. A number of these 


plates will be seen in Fig. 1, and on the table in the 
foreground will be noticed a job of laying-out consisting 
of a heavy link from a ladder dredge, which has been 
whitened around the sides preparatory to the application 
of scriber, height gage, center punch, ete. 

At either end of the link casting there is a squared hole, 
or socket, to receive the blocks for the pivots, or short 
shafts, about which the links oscillate. In laving-out 
other portions of this work the pivoting shafts, or studs, 
must be in line, or parallel in the horizontal plane, and 
the heights and longitudinal positions of other holes or 
surfaces correctly located in reference thereto. 


DrepGe Diprer WorK 


Another operation in connection with dredger parts is 
illustrated in Fig. 2. This represents the bail of a big 
dredge dipper undergoing the boring of the holes for the 
dipper trunnions. ‘The work is a big forging some 8 ft. 
across from arm to arm, with a 4-in. hole bored through 
each arm; the two are required to be in line. A still 
larger hole is bored through the flat body of the mem- 
ber for the swivel by which the dipper is operated. 

For putting through trunnion holes in the arms, the 
work is placed as shown on the table of a horizontal boring 
machine, the outer arm, which extends beyond the out- 
board support for the boring bar, resting upon wooden 
horses, as illustrated. The body of the forging, which 
projects some little distance over the front edge of the 


work table, is supported in a similar manner. A large 
twist drill is first run through, and the holes are then 
enlarged to correct size by the regular boring bar, which 
carries flat cutters adapted to suit the diameter required. 

A similar forging already bored and ready for assem- 
bling on a dipper is shown on the floor in the foreground 
of Fig. 3, from which a fair idea of the dimensions of 
the part may be obtained. 

Immediately at the rear and in the center of the pho- 
tograph will be noticed the rotary member for a big 
pump used on a suction dredge. This also has been 
undergoing repairs. 

Fig. 4 shows another machining operation on a dredge 
part, a bell-and-socket joint for the big pipe line of a 
suction dredge. The casting is here seen gripped in the 
four-jaw chuck on the lathe, with a tool at work machin- 
ing the outside of the hemispherical surface. Upon the 
completion of this surface the interior ball seat is ma- 
chined to correct diameter and curvature by an internal 
tool, which is controlled in its passage along the surface 
by a suitable guiding mechanism actuating the cross- 
slide. 

A characteristic job on one of the big planers is illus- 
trated in Fig. 5. The work is a heavy yoke-shaped frame, 
which has to be planed down the inside of the uprights 
and surfaced between; certain bosses and ledges are also 
finished at the outer ends. ‘The machine used is a four- 
head planer on the table of which the casting is sup- 
ported by suitable blocks and by a series of jacks placed 
under the broad projecting flange extending along both 
sides of the frame. 

HraAVY STEEL AND StructuraL Work 

The view in Fig. 6 illustrates a great steel spud sent 
in from one of the big dredges for repairs. This spud 
is in appearance similar to an enormous box girder, with 
sheave wheels at the end for the operating cable. It 
measures about 3 ft. square in section and is some 60 
or more feet in length. While in service the spud was 
ruptured at several points along the length; and these 
cracks, extending nearly halfway across the width of the 
face, were welded under the oxyacetylene torch just be- 
fore the photograph was taken, the position of the welds 
being plainly shown in the view. This spud is of such 
length and weight that two flat-cars were required to 
ship it between the shops and the dredge. 

Another view, Fig. 7, shows this spud from the oppo- 
site end, while in the foreground a number of workmen 
will be seen drilling and riveting another heavy mem- 
ber of girder form. 

For supporting the pipe line of suction dredges at 
work in the canal, steel pontoons are used; and a number 
of these floats are included in the photograph, Fig. 8. 
The pontoons are made in the shops and consist of cyl- 
indrical tanks about 3 ft. in diameter by 30 ft. in length, 
riveted up from boiler plate and provided with the requi- 
site cleats at the ends for the anchoring cables. They 
are found very convenient in service, as they are read- 
ily floated into the necessary positions and applied in 
any number required to suit the length and position of 
the sand pipe. 
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FIGS. 1 TO 8. VARIOUS TYPES OF WORK CARRIED ON IN THE PANAMA CANAL 
Fig. 1—Convenient laying-out tables for heavy work. Fig. 2—Boring trunnion holes in dipper bail Fig. 3—Large 
Fig. 4—Machining ball joint for dredge pipe line Fig. 5—Large open-side planer with side 


dredge parts ready for service. 
Building up a structural-steel member Fig A set 


housing. Fig. 6—A welding job on a large dredge spud. Fig. 7- 
of pontoons for floating a dredge pipe line 
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Electric-Welding in the Manufacture 


ot a Sate- 


By Roser 





SYNOPSIS In this article are shown the elece 
lric-welding operations that enter into the manu- 
facture of a safe-cabinet, on cabinet safe. It may 
be seen by referring lo either the finished product 


or the parts used in ils construction that the cabe- 


inet presents a neal appearance. Operations on 
the back, shelves, drawers and uprights are de- 
N¢ ribed. Produ tion limes are give nv. 





Prior to the year 1905, business and professional men 
were utilizing two classes of containers in which to pre- 
serve and protect valuable papers and the like—namely, 
heavy iron safes and ‘filing cabinets. In 1905 a cabinet 
was produced that afforded not only the protection of 
the heavy iron safe, but also the portability, light weight 
and filing convenience of the ordinary filing cabinet. 


This cabinet was inserted in a furnace and subjected 


Cabinet 


MAWSON 


in. deep. A view of the cabinet open is shown in Fig. 
2. Here may be seen the shelves, which may be moved 
to suit various heights of books; the document drawers 
at the top and other types of drawers below. 

When manufacturing the inner side, or back, the three 
parts are punched, perforated and bent to shape. A set 
of these parts is shown in Fig. 5. The side is made from 
0.035-in. (No. 21 gage) sheet steel and is 57 in. high 
by 22 in. wide: the strips are 0.070 in. (No. 15 gage ) 
thick. The portion of the side where the strips are 
fastened was first painted to prevent any danger of cor- 
rosion, as it is somewhat difficult to paint under the 
strips after they are in position. The operator then 
places one of the strips over the side, measuring from 
t] 


the edge to have it square, and spot-welds a place at 
each end of the strip. 
The strip is then finish spot-welded on the side, about 


30 spots being used. The operator then spot-welds the 











FIG. 1. A SAFE-CABINET CLOSED 


to an intense heat of approximately 1800 deg. F. for 
15 min.; it was removed from the furnace when red hot 
and allowed to fall from a tower 30 ft. high: then a 
ton of heavy débris. was dropped on the safe-cabinet 
from the 30-ft. tower, after which it was put back into 
the furnace and heat again applied on all sides con- 
tinuously for 1 hr. When the cabinet was opened the 
contents were found to be intact. This safe-cabinet is 
manufactured by the Safe-Cabinet Co., of Marietta, Ohio. 

As the success of the safe depends on its design and 
construction in the shop, some of the electric-welding 
operations employed in its manufacture are here de- 
scribed. The machines used are Winfield electric spot- 
welders. 

In Fig. 1 is shown one of the safe-cabinets closed; 


it measures over all 824 in. high, 50% in. wide and 28 














FIG. 2. THE SAFE-CABINET OPEN 


other strip in a similar manner. The average time re- 
quired to fasten the two strips in position by spot-weld- 
ing is about 3 min. In Fig. 4 is shown one of these 
inner sides after the strips have been welded in position. 


WELDING THE SHELI 


In Fig. 5, on the right, are shown two parts that form 
the shelf before the strip has been spot-welded in po- 
sition; on the left is one of the shelves after the spot- 
welding operation. The shelf is 30 in. high and*18 in. 
wide and both it and the added strip are of steel 0.050 
in. (No. 18 gage) thick. The shelf stop is fastened with 
six spot-welds; approximately 1 min. is required for the 
operation. 

An interesting example of the advantages of spot- 
welding is in the making of the drawers. In Fig. 6, 
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FIG. 3. INNER SIDE, BEFORE WELDING FIG. 4. INNER SIDE, AFTER WELDING 





FIG. 5. SPOT-WELDING THE SHELF FIG. 6. A SPOT-WELDED DRAWER 
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at the right, are shown the drawer body A, the head 
B, the bail C and the angle irons D. 
from 0.025 in. (No, 24 gage), the head from 0.031 in. 
(No. 22 gage) and the bail and the angle irons from 4 
in. thick steel. When completed the drawer measures 


6 in. wide, 18 in. long and 4 in. deep, and requires 14 


The body is made 
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the extreme left of the piece A, and four spot-welds are 
At the right of the illustration is shown one of 
the uprights with the suspension angle spot-welded in 


made. 


position. 
\ spot-welded drawer tray is shown in Fig. 9. This 


tray measures 12 in. long, 8 in. wide and 4$ in. deep, 








ke 





FIG. 7. SPOT-WELDED PAN 

spot-welds, the approximate time being 3 min. At the 
left of the illustration is but 
of a larger size, after the spot-welding operations have 


shown a similar drawer, 
been performed. 

In the manufacturing 
welded at one end of the 


f the pans two bands are spot- 
In Fig. 7 at A 
the pan after it has been blanked and formed, the piece 
The steel 
The bands, or 


piece. is shown 


being 10 in. wide, 12 in. long and 2 in. deep. 
used is 0.050 in. thick (No. 18 gage). 





cz 

















and is made from steel 0.051 in. (No. 22 gage) thick. 
In the making of this tray 16 spot-welds are necessary, 


and the approximate time required is 3 min. 
Spot-WELDING THE CASE 


\ set of the parts used in the construction of a drawer 


case Is shown at the right of Fig. 10. The elements ot 


the case are made from the following thicknesses of 
steel: Sills A 0.050 in. (No. 18 gage), uprights PB 











FIG. 9. WELDED DRAWER TRAY FIG. 10. 


stops, are shown at B, and are of steel MI in. thick. These 
bands are spot-welded in the recesses at the ends of the 
pan, two welds being used for each. A pan of another 
size, after the spot-welding operation, is shown at the 
right of the illustration. 

In the manufacture of the uprights there is also a 
spot-welding operation. In Fig. 8 at A and B are shown 
the parts for making an upright. The upright body A 
is of steel 0.025 in. (No. 24 gage) thick, 
pension angle B is also of steel, but 0.0625 in. 
gage) thick. 
tion it is slid back against the raised edge, shown at 


and the sus- 
(No. 16 
When welding the suspension iron in posi- 








CASE AND ITS ELEMENTS 














FIG. 11. A WELDED LOCK BOLT 


0.025 in. (No. 24 gage) and channels C 0.0625 in. (No. 


16 gage). To assemble these parts 14 spot-welds are 
used. One of the cases assembled and welded is shown 
at the left of the illustration; the piece measures 20 
in. long, 12 in. wide and 6 in. deep. 

In Fig. 11 is shown the method used to insure rigidity 
This is first 
united to the bar with a rivet, as shown at A. The joint 
is then fully closed, as at B, by means of the spot-welder, 


of the entering member of the lock bolts. 


so that any danger of the end C moving on the bar ) 


and thus causing trouble when locking the safe-cabinet 


doors is removed. 
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SYNOPSIS—A series of cost tables for the in- 
stallation of shop- and office-lighting systems. The 
various cases are representative of good practice in 
the arrangement of lamps and intensity of the il- 
lumination, and the items of cost are carefully ex- 
plained. Suggestions are made to govern the use 
of data of this kind, with particular reference to 
the unusual advance in prices during the past year. 
This article is of special interest in view of the 
recent shop-lighting legislation passed by several 
states. 





The adoption of codes of shop lighting in two states 
during 1916 and the possibility of similar legislation in 
other states shortly, make the subject of costs of in- 
stalling modern lighting systems of particular interest at 
this time. In a general way, it is quite difficult to as- 
sign definite installation costs for any given class of wir 
ing work and factory construction, because of the variable 
nature of some of the elements that enter into such costs. 























panying tables the costs per outlet for a given class of 


wiring work do not differ very radically from the average 


value given in the various cases. Hence, we may con- 
clude that, within certain limits, costs of this kind 


when properly applied form a means for preliminary esti- 
mating as to about what a proposed installation is going 
to cost. From this standpoint the figures given in this 
article may be looked upon as of special interest and value. 





*Assistant Professor of Electrical 


of Pennsylvania 


Engineering, University 





Costs of Shop and Office Lighting 


By C. FE. 
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FIGS. 1 TO 4. DETAILS OF VARIOUS OUTLETS 
Fig. 1—Diagram showing material used in typical outlet, exclusive of wiring and switch circuits. Fig. 2—Method of 
extending switch circuits down a cement column in conduit (for cases where the overhead wiring is placed in wood 
molding). Fig. 3—Preparing for the support of metal molding on a plaster and tile ceiling. Fig. 4—Metal molding and 
wires supported to a plaster and tile ceiling (see also Fig. 3) 
It is interesting, however, to observe that in the accom- cerned with the outlets themselves. Extensive feeder 
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The installation costs in these tables have been secured 
from actual installations on a basis of the labor and ma- 
terial and not estimates. Three cost columns are 
given for each table—that is, (1) the total cost of the 
given installation, (2) the cost per outlet and (3) the cost 
per 1000 sq.ft. of area. The total cost 
the first cost column is made up of the total material, the 
labor and an indirect or an overhead charge, 
installations were all made by electrical de- 
partment connected with the plant in which the work 


are 


floor given in 
since these 
the regular 


The second cost column in each table is found 

the total (first column) by the num- 
lamps installed. It should be noticed that all the 
systems refer to the overhead method of lighting, in which 


was done. 
hy dividing cost 


ber of 


one lamp corresponds to one outlet 


IreEMS CoveRED IN THE Costs 

It should be noticed further that the costs per outlet 
include, in general, only the costs of the equipment at the 
outlet plus the labor, 
running the wires and switch circuits immediately con- 


material and overhead charges for 





circuits and such equipment as transformers or power- 
To illustrate just what 
items are considered in these cost per outlet columns, the 


house apparatus are not included. 


following list is given as representative of practically all 


the installations: . Tungsten lamp, reflector, shade holder, 


socket and bushing, rosette. 


These items refer to the outlet itself and are illustrated 





very well Fig. 1, which is a typical case. With lamps 
of the larger sizes there was generally a wire mesh around 
the reflector for protection against falling particles of 
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glass in case of breakage, and two small chains usually 
joined the shade holder and the ceiling as an added safe- 
guard against falling. In addition to the foregoing items 
the following material is also included—that is to say, the 
portion of each of the following items that may be 
charged to one outlet. Thus, if one snap switch controls 
four lamps, its cost is distributed over four outlets in 
the cost per outlet. The list comprises snap switch, fuse 
block, fuse plugs, fuses, flexible lamp cord, conduit boxes, 
conduit, molding and capping, screws, rubber-covered 
wire, friction tape, solder, labor, overhead charges. 

It is understood of course that some of these items in 
their entirety will not apply to one or another of the in 
stallations in the tables, but in a general way they are 
typical of the things that are included in the total costs 


given. 
INTERESTING FEATURES IN THE TABLES 

Several particularly interesting features may be ob- 
served in these tables. The cost per outlet is compara- 
tively low for the smaller lamps and high for the larger 
lamps, while the actual cost per 1000 sq.ft. of floor area 
is somewhat lower usually for the larger than for the 
smaller lamps. This might be expected because of the 
added labor and material where a relatively large number 
of lamps is used for a given floor area. 

Special attention is directed to the descriptive head- 
ings at the top of each table, as these indicate the con- 
dition under which the work was done, the class of wiring 





TABLE I! INSTALLATIONS ON WOOD CEILINGS WITH WoOoD 
MOLDING AND 60-WATT MAZDA LAMPS 
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! Shop office 12 72 1 35 3,205 6 8 $223 36 $3.11 $69 60 

2 Shop office 12 24 1.50 960 7 9 2.37 3.01 75.36 

3 Shop office 13 48 205 1,405 6 2 163.03 3.39 116.00 

4 Shop office 13) 2)=6«14675 719 6 4 100.51 478 139. 88 

5 Manufacturing 10 180 «61 «15«(«9,360 «8 0 478.99 2 66 51.17 

6 Packing space 10 24 112 1,290 7 6 83.89 3.49 65.00 

7 Shop office 12 24 1.60 900 6 6 84.05 3.50 90. 03 

8 Shop office 12 12 2.18 330 — 5 6 47.31 3.94 143.50 

Average cost per outlet $3 48 


and the type cf lamps used. Thus in Table I the wires 
are run in wood molding on a wood ceiling, and 60-watt 
Mazda lamps are employed. Notice also the column con- 
taining the watts per square foot for each individual in- 
stallation. The foot-candle intensity the working 


plane for all the cases given ranges approximately from 


on 


~ 


2.5 to 3.5 


given under each table, where there are two or more in 


foot-candles. The average cost per outlet is 
stallations involved in the given table. 

All the offices listed are either offices located 
diately in the plant or in one of the main office buildings 
connected with the plant. In the use of these tables it is 
suggested that due weight be given to the approximate 
ceiling heights, as this has some influence on the costs, the 


imme 


higher ceilings usually involving a higher labor cost be 
cause of the added inconvenience in getting at the ceiling 
when stringing the wires. 
CLASSES OF Wiring Usep 

Tables I and III cover wood ceilings and wood molding 
work. Where the number of switch loops is large—that 
is, where there is only a relatively small number of lamps 
per switch—this is likely to increase the cost materially, 
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especially if these switch loops must be run down cement 
columns, as in Fig. 2. In the case shown here the three- 
switch gang box controls eighteen 100-watt Mazda lamps, 
which means six 100-watt lamps per switch. The ceiling 
wiring is placed in wood molding on the wood ceiling. 
The switch loops from the ceiling to the gang boxes cost 
about $5 each, whereas the ceiling outlets themselves com- 
plete cost about $2.50 each (see installation No. 16 in the 
tables). The distribution of $5 per switch box over 18 
ceiling outlets amounted of course to quite a small item 
per outlet. Where pull switches are mounted on the ceil- 
ing, with a piece of ordinary twine hanging down within 
easy reach of the floor for their operation, the cost for 
switch circuits will naturally be considerably reduced. 
Table II covers tile and plaster ceilings, where metal 


molding is employed. These costs refer to the method of 





rABLE Il. INSTALLATIONS ON TILE AND PLASTER CEILINGS 
WITH METAL MOLDING AND 60WATT MAZDA LAMPS 
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9 Main office 12 27 1.54 1,053 7 0 $121.16 $4.48 $114.30 
10 §=Main office 12 37 1.59 1,397 6 6 169.85 4.59 122.00 
1 Main office 10 37 1.90 1,144 5 10 114.23 3.08 97.02 
12 Main office 12 59 1.65 2,509 7 0 235.60 3.99 93.90 
13 Main office 13 32 1.66 1,155 6 8 122.25 3.82 105.84 
14 Filing vault 10 53 1.07 2,966 8 7 196.70 3.71 66. 30 
15 Main office 10 8 1 45 330 6 I! 31.96 3.99 96.85 
Average cost per outlet $3.95 


supporting the metal molding by means of some kind of 
toggle or expansion bolts. Thus in Fig. 3 a toggle bolt is 
being inserted in an opening previously drilled through 
the plaster and tile. In Fig. 4 the toggle bolt is shown in 
place, and the base of the metal molding is shown bolted 
The wires are put in place just before the 
This method of 


to the ceiling. 
capping is snapped on the molding base. 








rABLE Ill INSTALLATIONS ON WOOD CEILINGS WITH WOOI 
MOLDING 
100-Watt Mazda Lamps 
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16 Manufaeturing 13 243 1 7813,633 8 0 $564.65 $2 44 $41 41 
17 Machine shop 12 60 1 56 3,840 9 0 204 88 4.65 53. 86 
250-Watt Mazda Lamps 
18 Manufacturing. 16 6 1.38 1,092 13 6 4645 7.74 42.50 
19 Shop space 20 20 1.67 3,000 10 6 102.63 5.13 34.21 
20 Shop space 20 24 2,880 9 0 185.52 73 64. 40 
500-Watt Mazda Lamps 
21 Shop space 20 12 2.08 2,375 14 O 160.08 13.34 67.50 
Average costs per outlet 
100-watt $3.54 
250-watt 6.87 


wiring is neat and effective, and a comparison of Tables 
and II shows that the costs are not much higher, on the 
average, for the metal than for the wood molding. 

In Table IV the overhead roof trusses are open with no 
ceiling. Stringer boards are run up and down the aisle 
so as to pass over the lamp locations, these boards be- 
ing supported between adjacent trusses (see Fig. 5). .The 
wood molding for supporting the wires is then fastened 


to the under side of the stringer boards, as in Fig. 6, 
which is a sectional view. In this illustration notice the 
brace board, which is required because of the long dis- 


tance between supports. 




















April 19, 1917 AMERICAN 
In Table V, installation No. 28 refers to a case where 
small boards were fastened to the exposed trusses at the 
lower part of each pair of brick arches, wood molding be- 
ing fastened, in turn, to the under side of these boards. 
The ceiling was very low and easily reached, the cost of 
installation being relatively small. Installation No. 29 
is a case where iron conduit was fastened to the iron 
trusses of another similar ceiling, which, however. was 
considerably higher and more difficult to reach. 


CAUTIONS IN THE USE OF THE TABLES 


All these costs apply to installations made in one large 
plant where the wiring force, because of the large amount 
of this kind of work, became very proficient and where the 
labor cost was quite low in consequence. Moreover, these 
costs apply to material purchased in large quantities 
and prior to the very remarkable increases in prices dur- 
ing the past year or so. 

Some of these tables (III, IV, V) refer, at least in part, 
to Mazda 250- and 500-watt lamps. Lamps of these sizes 
are no longer manufactured in the vacuum types (the 
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STRINGER AND BRACE BOARDS FOR 
WIRES BETWEEN BEAMS 


5 AND 6. 
CARRYING 


FIGS 


kind referred to in the tables), but nitrogen-filled units 
of about corresponding candle power ratings will hardly 
vary in price enough to affect these costs appreciably. 
Particular care must be taken to keep in mind just what 
is included in these costs, as outlined above. Where ad- 
ditional material, such as distributing transformers, high 
voltage distributing circuits and the like, form a part of a 
given lighting installation, the cost per outlet, as well 
as the total costs and the costs per unit of floor area, 
will naturally be correspondingly increased. A 
this kind came to my attention some time ago, 
addition to lamps, ete., wiring and installation expense, 
as in these tables, there were included as part of the esti- 
mated cost the transformers, high-voltage fuses, lightning 


case of 


where in 


arresters and switchboards, all of which together totaled 
$22.28 per outlet for 100-watt tungsten lamps. This, ob- 
viously, is a unit cost not in any sense to be compared with 
those given in these tables. 

In brief, the costs in these tables should be most useful 
in those cases where old electric-lighting systems exist in 
the shop and where a new and improved arrangement of 
more modern lamps is to be substituted, so as to use the 
old supply circuits, but where an entirely new layout of 
wiring must be made to accommodate the new and im- 
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proved plan of outlets. In such a case practically the 
only costs involved in making the new installation will 
be those covered in these tables, with due regard to 


TABLE IV. INSTALLATIONS ON 
WITH STRINGER BOARDS 


ROOF TRUSSES (NO CEILINGS) 
AND WOOD MOLDING 





100-Watt Mazda Lamps 
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250-Watt Mazda Lamps 
24 Shop space 18 10 14.56 1,603 12 8 76.79 7.68 47.80 
25 Manufacturing 16 18 41.48 3,024 13 0 189.81 10 54 62.76 
26 Paint shop 16 15 1.77 2,121 13 9 116.55 7.77 44 40 
27 ~=Shop space 16 29 1.13 6,400 14 6 146.34 5.46 22 90 
Average costs per outlet 
100-watt $5.09 
250-watt 7 86 
changes in the prices of wiring materials and labor 


The tables show fundamentally how much it 
29 of its with 
modern lighting, and from this viewpoint the data may at 


charges. 


cost one factory to equip installations 


least be suggestive to others who are confronted with 


similar work. 
COMPARISON WITH OTHER FIGURES 


It is a matter of interest to compare the costs in these 
tables 
cases will therefore be given for this purpose. 


with similar costs from other sources. Several 


or ex- 


TABLE \ INSTALLATIONS ON 
CONSTRUCTION WITH 


100-Watt Mazda Lamps 


ARCHED BRICK CEILING 
IRON TRUSS SUPPORTS 


Wood Molding on Boards 
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ample, the “Handbook on Shop Lighting,” 
Industrial (written by EF. 
Schwarze), contains the statements that the wire and con- 


issued by the 
Commission of Wisconsin 
duit in a shop-lighting system cost about 150 per cent. 
more than the cost of the lamp, and that the cost of wire 
and knobs for open wiring work is about 125 per cent. 
of the cost of the lamp (conditions of about two years 
avo). 

From the same source we find that the labor charge for 
a conduit installation is approximately 
the cost of the lamp and wiring materials, while the 
labor for an openwork installation costs approximately 


15 per cent. of 


50 per cent. of the cost of the lamp and wiring materials. 
These figures do not include the cost of the mains and 
distributing centers. This information is summarized as 
follows: 


Conduit Installation 


Tungsten lamp $0.70 
Conduit, wire, ete 1.75 
Labor.. 1.12 
Reflector 1.25 

Total $4. 82 

Open-Type Installation 

Tungsten lamp $0.70 
Wiring materials : 70 
Labor.... et 70 
Reflector 1.25 

Total... $3.35 
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These figures thus agree quite closely with those in the 
accompanying tables. 
Again, J. B. Whitehead, in 
pp. 266 and 267, 


“Lectures on Illuminating 
Engineering,” says in part: 
The 


classes 


given below apply to interior wiring of all 
They cover the portion of the work from the 
main source of supply, the building linge 
In case the building is lighted from its own plant these figures 


figures 


assumed to be at 


will apply to the portion of the installation lying between 
the lamp and the plant switchboard No lamps, fixtures or 
reflectors are included in these prices 
Per Outlet 

Exposed wiring $1. 50@1. 60 
Wood molding wiring 2. 00@2_ 50 
Concealed knob and tubes ($1 to be added per switch outlet) 2. 50@ 3.00 
Iron conduit (new buildings) 4 50@5_ 00 
Iron conduit (concrete buildings) 5 00@6 00 

In the above, switches and base-board plugs are consid- 
ered as outlets when iron boxes are included. If the switch 


and plate are also to be furnished, approximately $1 per outlet 
of this nature should be added For the larger installations in 
buildings the price of $7 per outlet, including all 
wiring and feeders up to the lighting fixture, found 
fairly close figure 


modern 
has been 


to be a 

The foregoing costs apparently apply mainly to resi- 
dence and office-building lighting, and moreover, they 
were compiled about six years ago. For these reasons they 
are presented merely for the purpose of the most gen- 
eral comparison with the tables that form the basis of 
this article. 


Drill Jig for Holes at Right 
Angles to Slot 
By Frep H. Korrr 


Some stems of varving lengths were to be drilled with 
three holes in the same relation to one another in the 
different pieces. 

In Fig. 1 may be seen one of the stems. 
naval brass and directly in the center has a slot 1,4) in. 
The limits of variance for this slot are 0.0015 in.. 


It is made of 


long. 


iS 





THE PIECE TO BE DRILLED AND THE 
JIG USED 


FIGS. 1 AND 2. 


or a total of 0.003 in. from one side of the stem to the 
other. The three holes must be drilled, as shown, to form 
an angle of exactly 90 deg. with the slot. 

These requirements made it necessary to consider ad- 
justable stops in laying out the jig, which was designed 
as shown in Fig. 2. The slide A made the jig a success ; 
B is the stop; C, the V-block ; and D is the holding screw. 

In performing the work, the stem is placed in the 
V-blocks at C, and the slide A is pushed through the slot 
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in the stem. As the slide is 0.002 in. smaller than the 
slot, it permits a snug fit, thereby holding the stem rigid, 
and preventing it from turning. The screw PD is then 
tightened down, and the holes are drilled. 

This device is accurate, and the idea has since been 
successfully adapted to other operations. 


# 
Extension Nuts for Refitting 
Connecting-Rods 


By Frank C. Hupson 
Anyone who is familiar with the modern automobile or 
airplane engine knows how closely the connecting-rod bolts 
and nuts are fitted and how little clearance there is for 
wrenches around the nuts. When one has to put these 
nuts on and take them off a number of times, as is often 








CONNECTING-RODS 


FITTING 


EXTENSION NUT FOR 


necessary in refitting a connecting-rod bearing to the 
crankpin, it consumes considerable time and is also apt 
to jam the corners of the nuts. 

It will pay to make extra-long nuts, such as are used 
in the factories where these motors are built, as illustrated 
herewith. They can be made of either hexagon-screw stock 
of the proper size, with the ends drilled and tapped, or 
from round stock, with a pin driven through for turning 
the extension nut. 

With these nuts the bearing cap can be easily fitted up 
snug to test the bearing, and it can be as quickly removed 
for any scraping or shimming that may be necessary. 
Any shop that does much fitting of this kind can well af- 
ford to make several pairs of these extension nuts, mark- 
ing them with the name of the motor on which they are 
to be used. They save time, skinned knuckles and cuss 
words. 
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Easy Methods of Measuring an 
Odd-Tooth Gear 


By G. M. BARTLETT 


To measure the outside diameter of an odd-tooth gear, 
caliper the distance from the middle of one tooth to the 
middle of the tooth nearly opposite. Divide this measure- 
90° 

yo where .V is the number of teeth 


in the gear. The result is the real outside diameter of 


ment by the cosine of 


the gear. 

The same process is employed to measure the bottom 
diameter of a gear. 

In cutting sprockets to a given bottom diameter a simi- 
lar method is used for setting the calipers. For example, 
if it is desired to cut a 13-tooth sprocket, 1-in. pitch, 


$-in. roll diameter, the table calls for a pitch diamete: 


of 4.179 in. and a bottom diameter of 3.554 in. Maulti- 
90° 
ply the pitch diameter by the cosine of ~~, and subtract 


N 
the roller diameter. The resuit is 3.523 in. Set the 


calipers for this distance. 
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Design of Keyway Broaches’ 


By 


WALTER G. 





SYNOPSIS—Keyway broaches may be made in 
three different ways—a simple series of blades; 
rectangular blades, each secured in its own carrier, 
or in @ solid broach. In this article each type is 
illustrated and limitations discussed. 





There are many points in broach design that are de 
batable, and this is particularly true of keyway broaches. 
They may be made in three different ways, and each of 
These 
broaches may be constructed as a simple series of blades 
that are drawn through the work, being held in position 
relative to the work by means of a locating center: or 
they may have similar rectangular blades each secured in 
its own stock or carrier; or they may be made with the 
cutting portion integral with the stock—that is, solid 
broaches. 

The first kind is shown in Fig. 1 and is especially suit- 
able for single keyway jobs. The second system is much 
favored by some tool designers on account of the sup- 


these ways has its own advantages and drawbacks 


~ 


Mn a] RAABLALAPys a y| ~~ 
[" t 





FIG.! Broach for Single Keywoy 








FIG.3 Holder for Broach 


FIGS. 1 TO 6. 


The third sys- 
This, however, 


posed cheapness of replacing the blades. 
tem is at first sight the most expensive. 
is open to question. But suppose they are 
to make. In those plants where the closest of work is re- 
quired—more particularly with regard to double keyway 


more expensive 


work—such small added cost is more than offset by the ac- 
curacy of the product from the solid type of broach. 

The one great drawback to the loose-blade broach is 
the fact that it is impossible to hold the blades sufficiently 
solid in their holder to prevent their springing to either 
one side or the other. As mentioned before, the type 





*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 


FIG.4 Position of Broach when raised 





(GROOCOCK 


shown in the illustration is most suitable for single kevy- 
way jobs, because the slight angle that may take place in 
pulling it through the work is not readily apparent even 
when a good gaging system is in vogue. Moreover, any 
angle that may exist can be readily accommodated by the 
single key and therefore is not so detrimental from the as- 
sembling point of view as a similar angle in the case of 
double keyway jobs. 

With this class of broach, the work is placed on the 
hardened work adapter A, Fig. 2, 
lar groove B milled through it lengthwise. 
should be a good sliding fit in this groove, but owing to 


which has a rectangu- 
The broaches 


the impossibility of keeping this fit sufficiently close, 
any variation in the material being broached or any dif- 
ference in the sharpness of the corners of the broach teeth 
has a tendency to force the broach over to one side of 
the slot. The result of this crowding over is a more or 
less slight lean, or angle, of the finished keyway. 

Two or more broaches are required to get a keyway 
out to the necessary depth: but when the nuinber of pieces 
to be done will not warrant a complete set, a makeshift 





ro 














~ 


F1G.5 Adapter for Double Broaching FIG.6 pay +d ues 


VARIOUS DETAILS IN REGARD TO KEYWAY BROACHES AND THEIR USE 


arrangement, as follows, will answer fairly well: Ar- 
range the broach to take out half of the keyway at a pass, 
and for the second pass use a parallel gib key, as shown at 
(’. Should the depth be such that a third pass is neces- 
sary, then a thicker gib will provide for this if the in 
clination of the broach teeth is adjusted to suit. 

While this method may be used as a makeshift on a 
common grade of work, it should be pointed out that the 
more the broach is raised in the slot the greater will be 
the error in the result. Obviously, the less bearing sur- 
face the broach has in its adapter the greater will be the 
liability of its leaning over sidewise when at work. For 
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this reason this system of using gibs should never be 
adopted when good results are required, 

A good method of pulling broaches of this type is by 
means of the wedge A, Fig. 3. 
on its under side, and the broach blade is serrated to cor- 
respond. The top side of the slot should be made rounded, 
The under side of the slot in the pull adapter 


The wedge is serrated 


as shown. 
should also be rounded. 

The reason for this is as follows: In the tension-type 
broaching machine with this class of broach it is impos- 
sible to get everything in line, and a certain amount of 
float should be allowed. This is usually given in the slot 
and stem (of the round-stem type of broach). In the 
type under discussion, if the key and the bottom of the 
tension grip are flat, then when the tension comes on, 


SUCCESSIVE DIAMETERS IN INCHES FOR TEETH IN A SET OF 


KEYWAY BROACHES 
No. of No. of Broach 
Tooth 1 2 3 4 5 6 
1 1. 491 | 564 1614 |. 664 i. 490 1.624 
2 1.494 |. 566 1 616 |. 666 1.495 |. 628 
3 |. 497 |. 568 1.618 |. 668 1.5 1.632 
4 1.5 1 54 1 62 |. 67 1 505 | 636 
5 1. 503 1.572 1 622 1.672 1.51 | 64 
6 |. 506 1.574 1. 624 1 674 1.515 | 644 
7 1.509 1.576 1. 626 | 676 1.52 |. 648 
8 1.512 | 578 | 628 1 678 1.525 1.652 
9 1.515 1.58 1 63 | 68 1 53 1 656 
10 1.518 1. 582 1 632 | 682 1 535 | 66 
1 1.521 1 584 1 634 1. 684 1 54 | 664 
12 1.524 |. 586 | 636 |. 686 1 545 | 668 
13 1.524 1. 588 1 638 | 688 155 | 672 
14 1.53 1.59 1 64 1 69 1 555 | 676 
15 1. 533 1.592 1. 642 1 692 1 56 | 68 
16 1 536 1.594 | 644 1 694 | 565 | 684 
17 1.539 1. 596 | 646 | 696 | 57 | 688 
18 1.542 1.598 | 648 1. 698 1.575 1 692 
19 1.545 1.6 1.65 1.7 1 58 1 696 
20 1.548 1. 602 1.652 1.702 1 585 17 
21 1.551 1 604 1 654 1.704 1 59 1 704 
22 1.554 |. 606 | 656 |. 706 1 595 1. 708 
23 1.557 1. 608 | 658 1. 708 1.6 1.712 
24 1. 56 1.61 | 66 1.71 1.605 1.714 
25 1. 563 1.612 | 662 1.712 1 61 1714 
26 1. 563 1.612 1. 662 1.714 1.615 1.714 
27 1. 563 1.612 1. 662 1.714 1.62 1714 
28 1.563 1.612 1. 662 1.714 1.62 1714 
rs 
Ist Tooth 1.52 1. 675 1 745 |. 865 1.52 175 
26 Tooth 1.675 1.745 | 865 1 965 1.75 1 %6 
B 1. 488 1.55 1.59 1 64 1.7% 159 
Cc 0 0. 404 0 403 0 402 04 0 439 
R I} in 1yy in 1% in 14 in 14 in i in 
WwW 0. 406 0. 405 0 404 0. 403 0.439 0.439 
r 1. 693 1.693 


* Turn 1.93 
Consequently, the broach will be 
A further reason for 


the whole will be rigid. 
sprung, if any misalignment exists. 
the rounding is that with some jobs the broach must be 
taken out, when run back, to put a fresh piece of work 
on the work adapter. The straight-type wedge requires a 
hammer to release it, whereas the curved wedge is easily 
released by raising the end of the broach, as shown in 


Fig. 4. 


Oruer Use ror SINGLE-BLADE BROACHES 


The single-blade broach is often used on double key- 
way jobs. Where the quantity of work to be done is small 
and accuracy is not of importance, it no doubt fills a 
want. But compared with either of the other two systems 
it is slow. One method used is as follows: The work is first 
broached out as if for a single keyway. It is then slipped 
on the work adapter, Fig. 5, and the operation repeated 
for the second keyway. The drawbacks of this method 
are, first, the work is handled twice for each broach; sec- 
ond, there is little chance of getting close results, be- 
cause to get the work on and off the adapter without los- 
ing time the key A must be fairly free in the keyway al- 
ready broached. Therefore, this allowance added to the 
small allowance in the broach slot has an effect on the 
accuracy of the finished work. This means that the as- 
semblers have to ease the side of the keys to get the work 
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together. Consequently, money saved in the first cost 
of broaches is spent in another section of the factory, quite 
apart from any question of interchangeability. 

Another method of doing this class of work with a 
single broach is to have a dividing arrangement on the 
broaching machine whereby the work may be indexed for 
the second keyway. The drawbacks of this system are the 
first cost of the dividing arrangement, the slowness of the 
method—for not only must each broach be pulled through 
twice, but the work must be secured to the indexing fix- 
and the uncertainty of the result, from reasons al- 
ready stated. There is also another source of trouble 
through this method. Owing to the fact that, no matter 
how well a broach may be cutting, a certain amount of 
burr is thrown up, it is have the work 
adapter, or broach guide, rather slack in the bore of the 


ture 


necessary to 


work or it cannot be indexed without using considerable 
force. This means additional error in the result. 
The second type to be discussed comprises broaches 


with blades inserted in a solid stock. This construction 











does not appear to give satisfaction in service. Two 
road Grinding Allowance : 
5” hOround naricaly pr»mptercetI0?"tn+0075 
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“We je / 1 | ee a] Ss S| S Watth of heys +0015 tot 002 is” Ts o) A 
| ersor | SAA Oo 5 ges 
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a ake ote : 
FIG. 7. STANDARD KEYWAY BROACH 
methods that have been used are as follows: The 


broaches were designed to have the blade secured by means 
of screws, and each blade was in two parts, held by a 
screw at each end. The blades were let into slots in the 
stock and butted to the slot end. Although this set of 
broaches did much work, they were a constant source of 
trouble. 


Metruop To Hoip on THE BLADES 


s illustrated in Fig. 


The other method, which 6, had 
some interesting points. It will be seen that the way 
in which the blades are held is the one adopted on ream- 
The blades are secured in the center by a pad 
wedge, bearing on a ridge formed on the blades. This 
The body for the broach has a groove cut 
in the end for the ring A. The two slots for the broach 
blades are milled from end to end. The ring A forms 
a stop for the blades, which are kept tight in position by 
For large broaches where this de- 


ers. 


is not shown. 


the screwed ring B. 
sign can be applied, it has distinct advantages over the 
one already mentioned. From the tool maker’s point of 
view, advantage is derived from the fact that the slots for 
containing the blades are milled through and can thus 
be ground true after hardening. This admits grinding 
the blades correct to width in their flat state and, inci- 
dentally, spare blades may be kept ready for insertion. 
Coming now to the solid type, Fig. 7, I have found 
that this style of keyway broach gives the best results 
hecause of the various reasons stated and for the further 
reason that I have never yet been able to keep the inserted 
blades tight in their position. Invariably they work loose 
and are a constant source of trouble. On the other hand, 
the only drawback to the solid broaches is that, because 
they are solid, they appear to be costly. 














April 19, 1917 AMERICAN 

Experience has, however, demonstrated that, when ac- 
curate production is required, the solid type costs less to 
install and keep in order than do those with loose 
blades. In making the solid-type double keyway broaches 
the stock is centered and turned, the size for the tooth por- 
tion being taken at the first and last tooth and turned 
parallel. Afterward a taper cut from one to the other 
completes the turning. Before the taken 
from the lathe, the positions of the teeth are lightly 
The next 


broaches are 


marked by rings made with a pointed tool. 
operation is milling away the bulk of the material, leaving 
yy in. all round for the final milling. The teeth are cut 
in the shaping machine with a form tool made to the 
correct shape of the space. This tool is fed downward 
at an angle of 10 deg., thus giving the necessary front 
rake to the teeth. The operation of shaping the teeth 
is a very rapid one, as a boy can do this work on 100 
teeth in 6 hr. After the key slot is milled in line with 
one of the rows of teeth, the whole broach is milled down 
to 0.015 to 0.025 in. over size. It is then ready for car- 
bonizing. 
ALLOWABLE Loap ver Tooti 

The allowable load per tooth of a double keyway broach 
can only be—with safety—the same as for a six- or 
eight-spline broach working on the same material. The 
figuring up, however, must be done differently. The rea 
son for this is as follows: In double keyway broaches 
with the keys at right angles to each other, when measure- 
ments are taken after the milling is done, the measure- 
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Two points i 


can be made on an ordinary-size miller. 
Keyways, when finished, 


Fig. 7, 
have square bottoms, while the dimension P is finished 
This means that the last few teeth have to be 
The dimension F 


need special mention. 


as a radius. 
ground flat on the surface grinder. 
covers this point and represents the size of the hole plus 
the depth of the keyway in the work. Another point is 
the This be expressed either as 
shown or as the depth of the chip space. 
When the spaces are 


dimension (. may 
As shown, the 
chip space would vary in depth. 
shaped in with a form tool, R is best expressed as the 
depth to be cut. To avoid repetition, the load per tooth 
and the method of applying the load for keyway broaches 
will be discussed under spline broaches, from which they 
do not differ in any essential detail. 

The sizes that were used for a very successtul set of 
broaches are given in the table. These broaches have done 
good work on deep keyways in gears made from tough 
steels used in the automobile trade. The lengths of the 
3 to 4+ in. 

“ 


Congress Should Vote by Machinery 


LEWIS* 


holes varied from 


By WILFRED 


Did you ever stop to consider the enormous waste of 
time in Congress and other legislative bodies in the sim- 
ple expression of their will, after discussion has been 
closed? I was astonished to find that it generally takes an 
hour and a half to call the roll and record the vote of the 
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TIME-SAVING DEVICE FOR 


ments are not made the full diameter, but only across the 
This, of course, applies also to spline 
broaches with an odd number of splines. Therefore, the 
rise per tooth to be allowed on the table showing sizes for 


body and one tooth. 


a six-spline broach would be double the rise per tooth 
given on the table for a double keyway broach having the 
same load per tooth. 

A standard sheet for this type of broach is shown in 
the table, made for broaches with 28 as the maximum 
This covers the range of length that 


number of teeth. 


RECORDING 


THE VOTE OF CONGRESS 


House of Representatives. It seemed to me, when I was 
in the Capitol, that in this “electrical age” the 
thing might be done in half a minute or less with more 


whole 


precision and fewer chances for error. 

[It occurred to me while listening to the debates in the 
House, followed by such interminable roll calls, that a 
vote on any question had better be “seen than heard,” 
that the old maxim should not be applied exclusively to 


*President, Tabor Manufacturing Co, 
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children. The talk, of will vo on forever, but 
with a little preparation the vote might be flashed in- 
back of the speaker in full 
of every member and be photographed by an operator in 


tha clock. 


quire that every member of the House have a lock-box 


COUTSE, 


stantly on a. screen view 


the gallery near This procedure would re- 


in front of his seat which, when opened, would cause 


his name to appear in a certain space on the wall or 
screen. When a vote was called for, he would press a 
button showing “yes” or “no” opposite his name, or 


simply vote “present” by doing nothing. The number or 
title of the bill would be displayed at the same time: and 
if the record was illuminated, it could be quickly photo 
graphed. 

I believe the time will come when all legislative bodies 
will be equipped for voting in this expeditious way, and 
that the same method will be adopted by engineering and 
other bodies that have no time to burn. 

You can readily estimate the cost of the voting done 
by 500 or 1000 high-priced men day after day and year 
The 
stalling effective voting machinery in Congress might be 
the 
perhaps $2000 an hour in the cost of legislation: and 


after vear in the present absurd way. cost of in- 


considerable, but it would soon be saved at rate of 
more time could also be given to the consideration of the 
bills presented, 

The illustration gives an idea of how the installation 
might appear. 


oge 


Machining a Three-Jawed Chuck 
Cam on the Planer 


By Eart F. Haywarp 


In a small shop where |. was recently employed we 
had to make a three-jawed chuck large enough to take in 
6-in. pipe. We got along very well until we came to the 
piece A, containing the three cams for opening and 





PLANNING 


THE CAMS FOR 


closing the jaws. Not having a miller large enough for 
the job, we thought first of using a large drilling machine, 
but gave it up in favor of the planer and finally decided 


upon the following rig: 
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secured a 


The 
casting B, 


first thing was to make an arbor. We 
12 in. in diameter by 1 in. thick, with a hub 
2 in. long and 8 in. in diameter. We put a 14-in. hole 
through the center of the hub, mounted it on an arbor 
and turned it down to fit the hole in the casting A, 
leaving a 1l-in. flange to drive the casting up against. 
The next step was to lay out very carefully three holes 
in the hub the required distance off center to give us 
the right curve on the cams. We then put the arbor on 


a faceplate and bored and reame. the holes. Removing 
the hub from the lathe, we forced it into the casting, 
taking care to have the three holes in correct position 
in relation to the cams. We were then ready to rig up 
the planer. 

First, we carried two large angle irons D to the planer 
and put them on the floor, one on each side of the table, 
just in front of the uprights. We placed a parallel £ on 
the top of each angle, so as to make them about 4 in. 
higher than the top of the table. Then an extra planer 
table F 


of bridge 


was set on the two angle irons, forming a sort 
The 


weight of the extra table being sufficient to keep it down, 


that the table would just pass under. 


all that was necessary to secure it in position was to strap 
it back against the uprights. This gave us a good solid 
table to put our work upon. 

l}-in. stud, we drove it into an old 
shaft coupling @ and then squared up the end of the 
the 
Another angle iron 


// was strapped to the table of the planer about 34 ft. 


Turning up a 


coupling. We placed this about in center of our 


built-up table and strapped it down. 
back of our built-up table. Taking a piece of 2x ?-in. 
machine steel a foot long, we turned up a stud J on one 


end, 2 in. long, } in. in diameter, and bolted it to the 
angle iron in an upright position. The work with the 
arbor inserted was mounted on the stud that we had 


previously bolted to the constructed table. 

Cutting off a piece of 2 x 4-in. iron about 4 ft. long, 
we drilled a ?-in. hole in one end and a $-in. hole in 
the The }-in. hole end 
was put on the #-in. stud: the other 
end was connected to the work by a 4- 
in. bolt through one of the three }-in. 
holes that had been drilled at the time 
This 

the 
moving planer table and the work on 
the stationary built-up table. When 
the planer was started, the connecting- 


other end. 


of turning the outside diameter. 


made a connecting-rod J between 


rod pushed the work around on the 
stud; and when the planer reversed, 
it pulled the work back again. By ad- 
justing the shifting dogs on the planer 
we got just the right length of stroke, 
which imparted the reciprocating mo- 
tion to the work and gave it about one- 
third of a turn forward and_ back. 
The illustration shows the built-up ta- 
ble and the work on it. The rest was 
easy—simply squaring down the sur- 
face in the usual manner. 

that 


Having fin- 


ished one surface, all we had to 


do was to lift the work off the stud and put it on again 
on the next hole and move the connecting-rod to another 
of the 4-in. holes. In 
surface on the cams than we would have by milling. 


this wav we got a much better 
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United States Munitions 


The Springfield Model 1913 Service Rifle 








Drift Slides, Windage Screw, and 
Butt Plate I 
SYNOPSIS—The standard peep sight is 0.05 


diameter but both the 0.04 and 0.06 are 
The windage screw and butt plate also have 





in, in 
given. 


some interesting fixtures and gages. 














5 Stamping index lines 

Removing burrs left by operation 4 
9 Countersinking pin and peep holes and sighting notch 
Removing burrs left by operation 9 
+ Reaming burrs left by indexing and countersinking 
13 Milling edges 


IE Removing burrs left by operation 13 
11 Milling front end 
12 Milling rear end 


and 12 


Removing burrs left by operations 11 
15 Filing, general cornering 

16 Assembling with pin 

17 Reaming peep hole 

19 Bluing 


OPERATION A. BLANKING 








































































; a Transformation Fig. 1632 Machine Used—Perkins No. 5, 
*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 1%-in. stroke, automatic rod feed. Number of Operators per 
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FIG. 1637 


peels 











FIG.1638 
OPERATION 3 














FIG. 1639 








FIG.1641 OPERATION 5 


OPERATIONS ON THE DRIFT SLIDE, 0.05 PEEP 

Operation 
d Blanking 

B Cold dropping 

Hand milling rear end 

Shaving field view 

Removing burrs left by operation 10 

3 Drilling pin and peep holes 

Removing burrs left by operation 3 

4 Reaming pin and peep holes 






















FIG. 1642 


Holders—Square shank 
Stripping Mechanism 
Average Life of Punches 
Stock oil with cutting oil 


Machine—One. Punches and Punch 
Dies and Die Holders—Setscrew 
Steel stripper curved to face of die 
and Dies—20,000 pieces Lubricant 
Production—4000 pieces per hr 


OPERATION B. COLD DROPPING 
Number of Operators—One Description of Operation 


Straightening after blanking. Apparatus and Equipment Used 
Billings & Spencer 400-lb. drop hammer. Prod.—900 per hr. 
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OPERATION 14. HAND MILLING REAR END 
Transformation—Fig. 1633 Machine Used—Garvin No. 3 
Number of Operators per Machine—One Work-Holding De- 


Held on mandrel and milled, 30 or 40 pieces at a tim: 


vices 
Tool-Holding Devices—Standard arbor. Cutting Tools—Plain 
milling cutter Number of Cuts—One. Cut Data—450 r.p.m. 


Coolant—Cutting oil, put on with brush. Average 
Life of Tool Between Grindings—25,000 pieces Production 
900 pieces per hr 
OPERATION SHAVING FIELD VIEW 

Transformation—Fig. 1634 Machine Used—Snow-Brooks 
No. 0 press. Number of Operators per Machine—One. Punches 
and Punch Holders—Held in round shank. Dies and Die Hold- 
ers—Fixture screwed to bed, Fig. 1635. Stripping Mechanism 
Punches and Dies—10,000 pieces. 


hand feed. 


None Average Life of 
Lubricant—Cutting oil, put on with brush. Gages—Fig. 1636, 
Production—350 pieces per hr. Note 


size and shape of hole 
—Work held on pins clamped by jaws 











FIG. 1643 


FIG.1644 
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BY 


LEFT 


BURRS 


REMOVING 
OPERATION 


OPERATION CC 


Number of Operators—On¢e Description of Operation—Re- 
moving burrs from operation 10 Apparatus and Equipment 
Used—File. Production—Grouped with operation 10 

OPERATION DRILLING PIN AND PEEP HOLES 

Transformation—Fig. 1637. Machine Used—Sigourney Tool 
Co, three-speed Number of Operators per Machine—One 
Work-Holding Devices—Drill jig, Fig. 1638: work wedged 
against pins at back by cam A. Tooi-Holding Devices—Drill 
chuck Cutting Tools—Twist drills. Number of Cuts—Twuo. 
Cut Data—1,200 r.p.m.; hand feed Coolant—Cutting oil, ,y 
in. stream. Average Life of Tool Between Grindings—200 


Production—S80 pieces per hr. 
REMOVING BURRS LEFT BY 

OPERATION 3 

Number of Operators—One. Description of Operation—Re 


Gages—None. 
OPERATION AA 


pieces, 


moving burrs left by operation 3. Apparatus and Equipmen’ 
VUsed—File. 


Production—Grouped with operation 3 
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OPERATION 4. REAMING PIN AND PEEP HOLES 
Machine Used—Sigourney Tool Co. three-spindle 10-in 

upright. Number of Operators per Machine—One. Work- 

Holding Devices—Drill jig, same as Fig. 1638. Tool-Holding 

Devices—Drill chuck. Cutting Tools—Reamer. Number of 

Cuts—Two Cut Data—1200 r.p.m.: hand feed. Coolant— 

Cutting oil, ,,-in. stream. Average Life of Tool Between 

Grindings—200 pieces. Gages—Fig. 1639; sight is held on 

triangle while pins gage diameter and location of hole 


Production—125 pieces per hr. 

















OPERATION 5. STAMPING INDEX LINES 
Transformation—Fig 1640. Number of Operators—One. 
Description of Operation—Rolling index lines. Apparatus 
and Equipment Used—Special machine on bench, Fig. 1641 
Gages—Fig. 1642; locates slide on pins and gages location of 
lines Production—600 pieces per hr. 
J 
aeeer 
End of a ila behand 
Grooves R~* a 2Fivtes Right end 
S [Turn in l56inches 
¥ 
( Sss 0 
t | 
~ - 225"- >| 


Cskg Clearance for Peep Notches 


—H Poe. 
F © End of te-. ey 15 20ilGrooves _ 
FS Grooves | 4 Leff Hand Spira 





_ <-> — 
3 Teeth," Right Hand on End 
[skg Peep Hole and Pin Hole 
FIG. 1645 











0045 Diameter 


r |e 


il 
: 














FIG. 1647 | “ty 
| 
muy FIG.1643,1644 &1645 OPERATION 9 © 
FIG. 1646,1647, 1648 & 1649 OP. [3 F 
O FIG. IG50,\65),652&/653 0PN&i2 § -_i}] : 
. | | : 
i] | : 
oe fi 
yi 3 - 
-0O5-~ 
Cut /6 Teeth, Lef¥ Hand 
Formed Mill 
FIG.1652 














F1G.1650 


Ko Ni 


FIG. 1651 





BB. REMOVING BURRS LEFT BY 
OPERATION 4 
Description 


OPERATION 


of Operation— 


Number of Operators—One. 
Removing burrs from operation 4. Apparatus and Equipment 
Used—File Production—Grouped with operation 5 
OPERATION 8% COUNTERSINKING PIN AND PEEP HOLES 
AND SIGHTING NOTCH 


1643. Machine Used—Sigourney Tool 
upright Number of Operators per 
Machine—One. Work-Holding Devices—Drill jig, Fig. 1644: 
work is held against pins A and B by cam C; bushings are 
carried in leaf D. Tool-Holding Devices—Drill chuck. Cut- 
ting Tools—Countersink, Fig. 1645 Number of Cuts—Two 
Cut Data—1,200 r.p.m.; hand feed. Coolant—Cutting oil, 
in. stream. Average Life of Tool Between Grindings—200 
pieces. Gages—None Production—100 pieces per hr. Note 

Sights are countersunk through holes in leaf of jig, then 
pin holes are trimmed out with leaf swung back, 


Transformation—Fig. 
Co. three-spindle 16-in 
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REMOVING BURRS LEFT BY 
OPERATION 9 

Number of Operators—One. Description of 

Removing burrs from operation 9. Apparatus and 

Used—File. Production—Grouped with operation 9. 


OPERATION DD. 


Operation 
Equipment 


DPERATION GG. REAMING BURRS LEFT BY INDEXING 
AND COUNTERSINKING 

Number of Operators—One. Description of Operation- 

Removing burrs from pin and peep holes Apparatus and 

Equipment Used—Hand reamer. Production—Grouped with 


operation 9. 
MILLING EDGES 
Machine Used—Whitney hand 


OPERATION 13. 
Transformation—Fig. 1646. 
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Life of Tool Between Grindings—5000 Gages—None. 
Production—120 pieces per hr. 
OPERATION FF. REMOVING BURRS LEFT 
OPERATIONS 11 AND 12 
Number of Operators—One. Description of Operation—Re- 
moving burrs from operations 1l and 12. Apparatus and Equip- 


pieces 


BY 


ment Used—File. Production—Grouped with operations 11 
and 12 
OPERATION 15. FILING, GENERAL CORNERING 
Number of Operators—One Description of Operation—~ 
Filing and cornering. Apparatus and Equipment Used—File 
Production—75 pieces per hi 


OPERATION 16. ASSEMBLING WITH PIN 

































miller. Number of Operators per Machine—One Work Number of Operators—One. Description of Operation 
Holding Devices—Located on pins, clamped by finger clamp, Riveting in place. Apparatus and Equipment Used—Riveting 
Fig. 1647; pins are shown at A, holding finger at B; mills C hammer and block Production—125 pieces per hr 
straddle work and mill both sides at once; lever D operates ain oie . a = aaa f 
a knock-off; details in Fig. 1648. Tool-Holding Devices OPERATION 17. REAMING PEEP HOLE 
Standard arbor. Cutting Tools—Side-cutting rivets to give Number of Operators—One. Description of Operation 
15-deg. angle to sides of slide. Number of Cuts—One. Cut Reaming peep hole Apparatus and Equipment Used—Speed 
Data—450 r.p.m.; hand feed. Coolant—Cutting oil, put on lathe and reamer, Fig. 1873. Production—1,000 pieces per hr. 
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007" 
‘yp and Magnetiz 
FIG. 1662 OPERATION 2 Ky Cop and Magretice 
a FIG.1663 
with brush. Average Life of Tool Between Grindings—5,.000 OPERATION 19. BLUING 


pieces. Gages—Fig. 1649, sides of dovetail Production 
120 pieces per hr. Note—This operation was formerly pro 
filed. 


REMOVING BURRS LEFT BY 
13 


OPERATION EE. 
OPERATION 


Number of Operators—One. Description of Operation—Re- 
moving burrs thrown up by operation 13. Apparatus and 


Equipment Used—File. Production—Grouped with operation 13. 


OPERATIONS 11 AND 12. MILLING FRONT AND 
REAR ENDS 
Transformation—Fig. 1650. Machine Used—Standard No 
4% universal. Number of Operators per Machine—One. Work- 





Holding Devices—Located on pins, clamped by vise jaws, Fig 
1651. Tool-Holding Devices—Standard arbor. Cutting Tools- 
Two milling cutters, Fig. 1652, for upper and for lower end; 
a special cutter is shown in Fig. 1653. Number of Cuts—One 
Cut Data—450 r.p.m.; hand feed. Coolant—None. Average 





Number of 
Blue in niter at 800 deg 
Usual equipment. 

OPERATIONS ON THE WINDAGE 
Operation 


One Description of Operation 
Apparatus and Equipment Used— 


(operators 


F 


SCREW 


1 Automatic 
2 Drilling knob and screw 
7 Windage screw collar on automatic 
3 Pinning 
4 Polishing 
5 Bluing 
6 Filing 
OPERATION 1 AUTOMATIC 
Machine Used—Pratt & Whitney automatic with special 
hobbing attachment. Number of Machines per Operator— 
Four Work-Holding Devices—Held in draw-irn chuck 
Tool-Holding Devices—Turret of machine. Cutting Tools 
Hobbing attachment, Fig. 1655: hob A is revolved by 
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worm and worm gear B and C while screw is sup- 
ported by back rest D; other tools in Fig. 1656; A and B, 
turning tools; C, hob; D, circular cutoff tool Number of Cuts 
—Four Cut Data—700 r.p.m.; %-in. feed. Coolant—Cutting 
oil, %-in. stream. Average Life of Tool Between Grindings— 
2000 pieces. Gages—Fig. 1657, length, diameter of body and 


head, rounded end, etc. Production—40 pieces per hr 
OPERATION 2. DRILLING KNOB AND SCREW 
Transformation—Fig 1658 Machine Used—Any drilling 
machine Number of Operators per Machine—One. Work- 


Holding Devices—Drill jig, inch V-blocks. Tool-Holding De- 
vices—Drill chuck. Cutting Tools—Twist drills. Cut Data- 
900 r.p.m.; hand feed Coolant—Cutting oil, ,y-in. stream 
Average Life of Tool Between Grindings—150 pieces. Gages 
Fig. 1659, distance between collar and knob. Production—60 
pieces per hr. 
. 
OPERATION 1 AUTOMATIC 

Transformation—See Fig. 1882 Machine Used—Cleveland 
Z-in. automatic Number of Machines per Operator—Four 
Work-Holding Devices—Held in draw-in chuck Tool-Holding 
Devices—Turret of machine Cutting Tools—Regular layout 


Number of Cuts—Four Cut Data—900 r.p.m.; -in. feed. 
Coolant—Cutting oil, g-in. stream Average Life of Tool 
Between Grindings—1500 pieces. Gages—Fig. 1661 Produc- 


tion—60 pieces per hi 

OPERATION 3. ASSEMBLING AND PINNING KNOB 

Transformation—See assembled rear sight in Fig. 1427 
Number of Operators—One Description of Operation—Pin 
ning and assembling collar spring and Knob, using the vise 
shown in Fig. 1662 for compressing spring and holding while 
driving the pin; lever A forces the assembled piece out of th: 
vise. Apparatus and Equipment Used—Special vise, Fig. 1662; 
holder and set, Fig. 1663; the set is magnetized to pick up pin, 


and the end is cupped Production 25 per hr, 


o eemew coccccccos ss 467" cecce coeecece 
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OPERATIONS ON THE BUTT PLATE 
Operation 


A Blocking from bar and hot trimming 

A-1 Pickling 

B Dropping 

B-1 Pickling 

i. Trimming 

D Dropping and bending tang 

KF Annealing 

F-1 Pickling 

G Cold dropping 

l Punching screw holes in tang 

2 Punching screw and thong-case holes 

3 Milling edges of tang 

i% Burring operations 2, 3 and 4 (5, 12, 12%, 11 grouped) 
o Milling top of plate, top and sides of hinge lug and 


top of spring-screw boss crosswise 

6 Hand-milling both sides and slot in hinge lug 
lengthwise 

7-B Drilling for spring screw 

} 


1¢ Counterboring screw holes in plate and tang 

11 Milling surface of tang lengthwise 

7 Drilling pin hole in hinge lugs 

14 Hand-milling thumb notch 

9 Hand-milling slot in plate for tang of cap 

17 Filing hinge lugs and spring-screw boss and fitting 
1S Assembling butt plate with butt-plate cap 

Is Straightening and burring 

12 Checking bottom of plate lengthwise 

12% Checking bottom of plate crosswise 

13 Tapping spring-screw hole 

S Beveling edges of thong-case hole 

19 Polishing 

20 Assembling butt-plate cap spring to butt plate 
20-A Countersinking 

21 Casehardening 
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FIG. 1668 








FIG. 1667 


FIG. 1669 nai 


OPERATION 2 








OPERATION 4. POLISHING 

Number of Cpesaters One Description of Operation 
Polishing end of knob Apparatus and Equipment Used 
Polishing jack and wheel. Production—900 pieces per hr 

OPERATION 5. BLUING 

Number of Operators—One Description of Operation 
Blue in niter at 800 deg. F. Apparatus and Equipment Used 
—Usual equipment. 

OPERATION 6. FILING 

Number of Operators—One Description of Operation 
Filing burrs. Apparatus and Equipment Used—File held in 
hand. Production—250 per hr 


Butt Plate 


The butt plate, Fig. 1664, is made of Class D steel, 
of 0.88x0.48-in. rectangular section. The service of the 
butt plate is very severe, as the rifle is dropped several 
inches to the ground in many drill evolutions. It must 
protect the end of the gun stock from local stresses and 
shocks which would splinter it unless effectually covered 
in this way. The butt plate is checked by milling it in 
two directions, so as to prevent its slipping when in posi- 
tion against a man’s shoulder. 





OPERATION A. BLOCKING FROM BAR AND HOT 
TRIMMING 
Transformation—Fig. 1665 Number of Operators—One 
Description of Operation—Shaping from bar. Apparatus and 
Equipment Used—Billings & Spencer 800-lb. drop hammer 
Production—100 pieces per hr Note—Trimmed in old Bliss 
press, 3-in. stroke. 
OPERATION A-1. PICKLING 
Number of Operators—One. Description of Operation—Put 
in wire baskets and placed in the pickling solution, 1 part 
sulphuric acid and 9 parts water, and left in this from 10 to 
12 min Apparatus and Equipment Used—Wire baskets, 
wooden pickling tanks and hand hoist 
OPERATION B. DROPPING 
Number of Operators—One Description of Operation- 
Same as operation A. Apparatus and Equipment Used—Same 
as operation A. Production—125 pieces per hr. Note—In this 
operation the tang is left straight: the plate is heated for 
this 








OPERATION B-1. PICKLING 
Number of Operators—One Description of Operation— 
Same as previous pickling . 
OPERATION C. TRIMMING 
Machine Used—Perkins press, 1%-in. stroke. Number of 
Operators per Machine—One. Punches and Punch Holders— 
Square shank Dies and Die Holders—In shoe, by setscrew. 
Stripping Mechanism—Pushed through die. Average Life of 
Punches and Dies—15,000 pieces. Lubricant—None. Gages— 
None. Production—500 pieces per hr. 
OPERATION’ D. DROPPING AND BENDING TANG 
Transformation—Fig. 1666. Number of Operators—One. 
Description of Operation—Heating and bending tang. , Appar- 
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atus and Equipment Used—Billings & Spencer 400-lb. drop 
hammer. Production—130 pieces per hr. 

OPERATION F. ANNEALING 

Number of Operators—One. Description of Operation 

Placed in iron pots with powdered charcoal, heated to 850 deg 
Cc. (1562 deg. F.), left over night to cool. Apparatus and 
Equipment Used—Iron pots, Brown & Sharpe annealing fur- 
nace, oil burners, powdered charcoal. 

OPERATION F-1. PICKLING 


Number of Operators—One. Description of Operation 
Same as previous pickling. 

OPERATION. G. 

Number of Operators—One. 


Straightening to shape. Apparatus 


COLD DROPPING 
Description of Operation— 
and Equipment Used 





Billings & Spencer 400-lb. drop hammer. Production—500 
pieces per hr. 

OPERATION 1. PUNCHING SCREW HOLES IN TANG 

Transformation—Fig. 1667. Machine Used—Garvin No. 1, 
with 1%-in. stroke. Number of Operators per Machine—One 
Punches and Punch Holders—Round shank. Dies and Die 
Holders—Screwed to plate bolted to bed of press. Stripping 
Mechanism—Steel stripper screwed to face of die. Average 
Life of Punches and Dies—10,000 pieces. Gages—See Fig 
1673. Production—700 pieces per hr. Note—Speed, 120 strokes 


per min. 
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OPERATION 5. MILLING TOP OF PLATE, TOP AND SIDES 


OF HINGE LUG AND TOP OF SVRING-SCREW 
BOSS CROSSWISE 
Transformation—Fig. 1674. Machine Used—Pratt & Whit- 


ney No. 
Five. 
with 
arbor. 
of Cuts- 
Cutting oil, 
Grindings—5000 
room gage for 


2 Lincoln miller. Number of Machines per Operator 
Work-Holding Devices—Located on pin A, clamped 
vise jaws, Fie. 1675 Tool-Holding Devices—Standard 
Cutting Tools—Milling cutters, Fig. 1676. Number 
-One Cut Data—60 r.p.m %-in. feed. Coolant 
put on with brush. Average Life of Tool Between 
pieces Gages—Work gage and inspecting- 
tang, ete. Production—35 pieces per hr. 
OPERATION 6. SLOT 
IN 


Transformation- 


HAND-MILLING BOTH SIDES 
HINGE LUG LENGTHWISE 


Fig 1677. Machine Used—Reed 
miller. Number of Operators pet Machine—One. 
Holding Devices—Located on pin, clamped from sides, 
to Fig. 1675. Tool-Holding Devices—St: néord arbor. 
Tools—Gang.of three milling cutters, 1.625 in. in diameter, 
0.25 and 0.375 in. wide, spaced as shown Number of Cuts 
One Cut Data—200 r.p.m.; hand feed Coolant—Cutting oil, 
put on with brush. Average Life of Tool Between Grindings 
5000 pieces. Gages—Fig. 1678 VProduction—125 pieces per 
Note—Same as operation 9% 


AND 


hand 
Work 

similar 

Cutting 


hr fixture 











OPERATION 3 
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FIG. 1675 FIG. 1674 
OPERATION 2. PUNCHING THONG-CASE HOLES OPERATION 7-B. DRILLING FOR SPRING SCREW 
Transformation—Fig. 1668. Machine Used—Bliss No. 21 Transformation—Fig. 1679 Machine Used—Dwight-Slat« 
back-geared press. Number of Operators per Machine—Ons 16-in. upright drilling machine Number of Operators per 
Punches and Punch Holders are shank, Fig. 1669; punch Machine—On¢ Work-Holding Devices—Drill jig of types 
screwed to plate, plate bolted to bed of press. Dies and Die previously shown Tool-Holding Devices—Drill chuck. Cut 
Holders—Die screwed to punch holder; trims the outside of ting Tools—Twist drill for 0.1575-in. tap, 26 threads per inch 
butt plate. Stripping Mechanism—Plates are forced out of Number of Cuts—One Cut Data—750 r.p.m.; hand feed 
die and punch holder by pins, which are controlled by guide Coolant—Cutting oil, -in. stream Average Life of Tool 
pins on the side of the die; these pins project down through Between Grindings—300 pieces Gages—None. Production 
the shoe with nuts and washers on the bottom end; as the 125 pieces per hr 
press goes back into position, these pins force the plate down OPERATION 10. COUNTERBORING SCREW HOLES IN 
out of the die. Average Life of Punches and Dies—10000 PLATE AND TANG 
pieces. Lubricant—Punches oiled with cutting oil. Gages a dams maNNS 
Plug, for diameter. Production—300 pieces per hr. Transformation Ae ee Machine Used amen. two 
, 2A ornare . 1; spindle 16-in. upright Number of Operators per Machine 
OPERATION 3. MILLING EDGES OF TANG Gna Work-Holding Devices—Held in block, Fig. 1681, with 
Transformation—Fig. 1670. Machine Used—Pratt & Whit hole in block to allow for counterbore; stop screwed to plate 
ney No. 3 Lincoln miller. Number of Machines per Operator to hold work from swinging: block A counterbores tang, B the 
Five. Work-Holding Devices—Work located on pin, clamped other hole Tool-Holding Devices—Taper shank Cutting 
with finger clamps, Fig. 1671 Tool-Holding Devices—Stand Tools—Counterbores, for each hole Number of Cuts—Two 
ard arbor. Cutting Tools—Pair of formed cutters, Fig. 1672 Cut Data—250 r.p.m.: hand feed. Coolant—Cutting oil, ,,4-in 
Number of Cuts—One. Cut Data—60 r.p.m.; %-in. feed. Cool- ‘stream. Average Life of Tool Between Grindings—500 pieces 
ant—Cutting oil, put on with brush. Average Life of Tool Gages—Fig. 1682, double-ended bevel Production 120 pieces 
Between Grindings—5000 pieces. Gages—Fig. 1673, form of per hr 
eS eS Se ee oer a OPERATION 11. MILLING SURFACE OF TANG 
OPERATION 4%. BURRING OPERATIONS 2, 3 AND 4 LENGTHWISE 
Number of Operators—One Description of Operation Transformation—Fig. 1683. Machine Used—Pratt & Whit- 
Removing burrs from operations 2, 3 and 4 Apparatus and ney No. 2 Lincoln miller. Number of Machines per Operator 
Equipment Used—File. Production—Grouped with 5 and 12 Five. Work-Holding Devices—Work held upright, located on 
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FIG.1680, 1681, 1682 OP. 10 feranies- 2/6 % =p CORE Kernap 
FIG.1683, 1684,1685,1686 OP.11 FIG.1685 
pin A, clamped by jaws, Fig. 1684. Tool-Holding Devices OPERATION 7. DRILLING PIN HOLE IN HINGE LUGS 
Standard arbor. Cutting Tools—Milling cutters, Fig. 1685 Transformation—Fig. 1690 Machine Used—Sigourney 
Number of Cuts—On«¢ Cut Data—60 r.p.m.; %-in feed _Cool- Tool Co. 16-in. three-spindle drilling machine. Number of 
int—Cutting oil, put on with brush Average Life of Tool Operators per Machine—One. Work-Holding Devices—Drill 
Between Grindings—5000 pieces. Gages—Fig. 1686, contour jig, Fig. 1691. Cutting Tools—Twist drill. Cut Data—750 
and thickness of tang Production—50 pieces per hi r.p.m.; hand feed. Coolant—Cutting oil, ,,-in. stream. Aver- 
if 250 pieces. Gages— 





HOLE age Life of Tool Between Grindings 


OPERATION 8. BEVELING EDGES OF THONG-CASE : 
Plug for diameter and a location gage. Production—90 per hr 





Transformation—Fig. 1687 Machine Used—Ames three- ; 
spindle 16-in. upright Number of Operators per Machine OPERATION 14. HAND-MILLING THUMB NOTCH 
One. Work-Holding Devices—Drill jig, Fig. 1688 Tool Transformation—Fig. 1692. Machine Used—Garvin No. 2 
Holding Devices—Taper shank. Cutting Tools—Counterbore hand miller. Number of Operators per Machine—One. Work- 
with pilot. Number of Cuts—On¢ Cut Data—250 r.p.m.; hand Holding Devices—Held on pin by screw clamp B, Fig. 1693 
feed. Coolant—Cutting oil -in. stream. Average Life of  Tool-Holding Devices—Taper shank. Cutting Tools—No. 4 
Tool Between Grindings—5000 pieces. Gages—Fig. 1689; two  caper-shank milling cutter, 1.03 in. in diameter by 0.75 in 
plugs, “go” and “not go”; plate is put over plug and straight wide; 12 left-hand teeth. Number of Cuts—One. Cut Data— 
edge A used on the inside, also a workman's bevel plug 250 r.p.m.; hand feed. Coolant—Cutting oil Gages—Fig 
gage. Production—120 pieces per hr 1694, angle of thumb notch. Production—350 per hr 
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Central Control of 


By FRANCIS 





SYNOPSIS—A plea for the concentration of all 
studies to improve production methods under one 
head, and a suggestion for an organization for this 
work. A specimen study on tapping operations on 
miscellaneous parts. 





Few factories have anything like a systematic organiza- 
tion to take care of the development of production meth- 
ods. Those who have it are not anxious to tell about it. 
Tn general, new methods and improvements are handled 
erudely. Sometimes this work is done by men appointed 
for such work and scattered in various departments with- 
out a central control to give proper guidance and _ prac- 
tical advice and keep the records of all investigations and 


proceedings. Too often these men are working as they 


see fit and therefore duplicating efforts and wasting 
energy. In many instances these men are not prepared 


and educated to handle such work efficiently. 

Some factories have a committee on improvements, to 
which suggestions are submitted and which either accepts 
or rejects by gaging the proposition from its appearance 
and pronouncing such sentences as these, “We do not 
think that this is better than that which we have,” 
“Yes, we think that it will be an improvement.” What 
statement verdict ? 


or 


financial is connected with such a 
How much money is it safe to spend for tools and equip- 
ment to be able to use the accepted suggestion, and on 
what foundation are these statements made? Most always 
they are based on personal opinion or so-called experi 
ence and too often by men who have but a slight know! 
edge of other processes than those they have seen within 
the same four walls for the last 10 or 15 vears. 

In factories where improvements are entirely left to the 
various shop executives the methods and problems are 
decided by guess. Good efficient methods that have been 
rejected as valueless are legion. It is evident that if 
foremen or superintendents have developed methods of 
manufacture, in general, they hate to see a junior come 
along with a proposition that would eliminate their work ; 
and in self-defense they tend to reject the proposal or keep 
it until its inventor is gone or until the suggestion is 
so old that they feel themselves entitled to claim its origi- 


nation. 
DEVELOPMENTS OrreN Lert To CHANCE 


Here I can repeat the statement of an executive who 
said, “Nobody works for-the company ; 
for himself.” In other words, everybody works for his own 
henefit. 
ment of methods is handled by the first individual who 
has the chance to discover some new process. It is not his 
specialty to follow such kind of work; but as it ig his dis- 
covery, he is allowed to go ahead with it until he is con 
vinced that it is something worthy of note. Often the 
question of initial cost is never considered; the rule o! 
When a 
similar process comes up for consideration, it is neces- 


everybody works 


In many industrial establishments the develop 


thumb is the only judge; no records are kept. 


sary to go through the entire development again. 


*Production Supervisor, Winchester Repeating Arms Co 
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It 
has been very much encouraged ; efforts have been made 
It has been 


The most uptodate procedure is the suggestion box. 


to obtain contributions by offering rewards. 
recorded hy some large factories that this procedure works 
well for the first vear and then is rapidly ranked with 
relics. The contributors are mostly shopmen, emploved 
on regular duties, and in the course of their activities they 
discover means by which they can increase production. 
The limits of such discoveries are merely better. ways of 
to the 
Radical improvements requiring change of design are sel- 


handling machines or tools furnished workmen. 


dom offered. In general, workmen keep their betterments 
for themselves—it is their means to earn more than the 
average. 
AN Apstrp put AcTUAL PROCEDURE 

The most absurd proceeding to develop new methods 
that has come to my attention can be summarized as fol- 
lows: As I was talking to the foreman of a large shop, 
in which improvements were needed due to the increased 
demand for the product and the impossibility of adding 
men or equipment, an authorized individual came accom- 
panied by three tool makers, stepping abruptly between 
the addressed the former thus: 
“Brown, Jack, and Dick. They first- 
What they don’t know nobody knows. 


foreman and me, and 


meet John are 
class tool makers. 
I brought them up to help you to improve your meth- 
ods of production, Turn them loose on the floor and see 
what they can do.” 

The next day I came in contact with these three men. 
were leaning against the bench. 
hand, the others had 


They were discussing possible improvements. 


They 
ol 


sketches, 


One had a piece 


work in his some newly made 


| inquired about the progress of their work and their 
attack. They were surprised when | asked 


if they the list de 
scription of the present operations on that part and were 


of 


method 


hac manufacturing layout or and 


“Tow much saving ilo 
What expenses will 
They 


were like navigators without a 


further surprised when I asked : 
vou expect to realize in one year? 
he necessary to change the tools and equipment 
vave no answers. They 
chart. 

Many are the factories where efforts are duplicated and 
wasted, where more than one man is working on improve- 
thing, 
similar lines 


ments that practically amount to the same where 
different departments are searching along 


for the same purpose. 


ORGANIZATION CHART \Meriiops- 


IMPROVEMENT DEPARTMENT 


FOR A 


To handle such work, there should be created an of- 


fice for the central control of production methods. This 
will provide a headquarters where the work can be de- 
veloped and recorded and where literature and instru- 


In addition to an office 
Such an organ- 
ization can be roughly represented by the chart shown in 


ments can be classified and kept. 
an experimental laboratory is necessary. 


Fig. 1, which illustrates the various divisions in great 
detail. At the head is the works manager or general su- 


perintendent, as the case may be, depending on the or- 


ganization and size of the factory. Under him are di- 


vision chiefs, 











Ee 


692 AMERICAN 


In starting such an organization it may be well to be- 
gin with one man and to have him engaged in the de 
velopment and improvement of processes for the produc 
tion of parts of a single chosen class. He must be care- 
fully selected, considering ability only. He must have 
education and experience. 

A man who has been employed a reasonable length of 
time in several factories producing various articles will 
be found more efficient than one who has been at the 
same place producing one article. It is evident that the 
various articles must be related and that a man who has 
been employed on the design and construction of railroad 
equipment would probably not be much good on electrical 


apparatus. 


Metrnops Vary with Propuct ANd DEGREE 01 
ACCURACY 


The processes for working materials consist of cut 
ting, forming, heat-treating, finishing and assembling. 
The method of application and the degree of ac uracy on 
parts vary with the product. For instance, if brass 1s 
to be cut and made into various parts through cutting 
operations, it matters very little if the part is for a water 
meter or a bathroom fixture or brass valve. If. however. 
the part is for a timepiece, there is a difference in the 
degree of accuracy required, The degree of ace uracy Is a 
serious factor. The method of application varies with 
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various shops, but more with the number of parts to be 
produced than with any other factor. Thus, to produce 
10,000 parts on a punch press by piercing and blanking 
simultaneously, a single punch and die will be used 
that is, a tool that will produce one piece at each stroke 
of the press. Should the demand for parts increase. say. 
to 20,000 parts, that single tool becomes ineffic ient and a 
multiple tool is necessary—a tool that will produce more 
than one piece at each stroke of the press. This part may 
be subject to several other succeeding operations, say six 
in all. 

Let us suppose that the demand rises to 1,000,000 
pieces per year. The multiple die then becomes inefficient 
and the proper procedure is to return to the single tool. 
In this instance, however, it will not be set on a single 
plunger press, but the blanking tool and those used for 
the subsequent operations will be arranged and adjusted 
to a multiple plunger press where such subsequent oper- 
ations as blanking, cupping, drawing, reducing, trim- 
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ming, forming, assembling, ete., can be done, thus pro- 
ducing one complete piece part at each stroke of the press. 
This instance illustrates the fundamental principle that 
the method of applying a working process is limited by 
the quantity of parts to be produced. A process that may 
be very efficient for producing a certain quantity of a 
given piece of work may be entirely wrong if the number 
required is either doubled or halved. 


Joss Must Be Carrirep CLEAR THrovuGH 


A methods-improvement engineer must have the right 
to follow his work clear through. He must lay down the 
foundation, the combination of movements and general 
outline of, his device, hand this to a competent drafts- 
man and supervise his work. He will then follow the job 
until the desired result is obtained. In the meantime he 
keeps himself posted on the cost of the device, Each 
month the methods engineer should be furnished with a 
statement of his work, by which he can judge how near 
to the estimates previously made the actual costs of the 
jobs came. 

I recently had occasion to read some reports that were 
simply erroneous, probably through lack of careful study. 
One, for instance, contained the statement that a certain 
piece could be made by a proposed process for a total 
cost of 85c. I was suspicious and started an investiga- 
tion. The piece weighed 22 |b., and the material was pur- 
chased in carloads at $3.20 per hundred pounds. Thus, 
the material without the handling expense cost 70.4c. per 
pies e. There was no scrap, and the difference of 15c. did 
not cover the expense of the first operation. The actual 


“ 
‘ 


cost per piece was $2.5 
SpEcCIMEN Report AND RECOMMENDATION 


Following is a report on a study of tapping operations 
on miscellaneous parts : 


REPORT NO. (SYMBOL AND SERIAL NO.) 
Mar. 19, 1916 
Improvement in Manufacturing Methods 

Tapping Miscellaneous Parts in Department (Symbol 

or Number) 

General—An investigation of the method used in tapping 
holes in miscellaneous parts produced in Department (symbol 
or number) shows that an economy can be effected by con- 
verting an eight-spindle drilling machine, now standing idle 
in the storehouse, into a multiple-spindle tapping machine and 
using same in all cases where two or more holes in piece 
parts can be tapped simultaneously 

Present Methods—The present method is to tap these holes 
in a two-spindle drilling machine, tapping one at a time and 
raising and lowering spindle for each hole while work table 
remains stationary. 

Proposed Method—tThe proposed method is to tap as many 
as eight holes at one time, if necessary, raising and lowering 
the work table while tap chucks remain stationary. 

Estimated Costs and Savings—The following parts are 
affected, among others, and the costs and savings shown 
below are estimated and cover nothing but the present and 
proposed tapping operations: P-1, P-2, P-3, P-4, P-5, P-6. 


Costs per M Save Estimated Yearly Estimated Yearly 

Present Proposed per M Requirements Saving 

P-| 7 5 2 40,000 $80.00 
P-2 7 5 2 20,000 40.00 
P-3 37 16 21 18,000 37.80 
P-4 a 4 3 4,000 12.00 
P-5 7 4 3 90,000 270.00 
P-6 10 a 6 70,000 420.00 
Total yearly savings (estimated) $859. 80 
Estimated cost of new equipment 300.00 


Remarks—Referring to the above report, this machine will 
be busy all the year around. The cost of transforming the 
machine, as recommended, will be absorbed in the first year, 
and a net saving of $559.80 will be realized. This seems to be 
a sound statement on which we may safely recommend that 
the necessary orders be issued to put this machine in suitable 
condition to perform the work, as described 
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Producing Interchangeable Parts 
Without Special Tools 


Quite often an order will be issued for some special part 
to be manufactured on which the quantity specified is 
too small to warrant the cost of designing and construct- 
ing a set of special tools, yet the essential dimensions are 
limited to small tolerances demanding accurate work on 
successive parts. On a job of this character, calling for 
turning, facing and boring operations, it is often surpris- 
ing what can be accomplished on a modern lathe well 
equipped with attachments, in the way of turning out 
interchangeable work, either with no special tools at all 
or with such as can be made in a few hours on the ma- 
chine tool on which the productive operations are to lx 
performed. 

I knew of lot 
drawn-steel parts came from the storeroom with a work 


a recent Instance where a of only 500 
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faced and turned, and a pilot for centralizing the part 
when it should be assembled sized to a gage, with only 
0.003 in. tolerance. Inasmuch as the threaded end had t 
be concentric and in alignment with the flange and pilot, 
this end was selected for the first operation, 

For Operation No. 1 a three-jaw chuck belonging to 
the lathe, two special ground lathe tools and a tap that 
by good fortune could be borrowed from another job con- 
stituted the special equipment, in conjunction with the 
The set-up is 
( 1) Fac 
in. size block interposed ), feed 


apron and cross-slide stops on the lathe. 
shown in Fig. 2, the order of operations being: 
end to apron stop (with 2- 
ing from hole outward; (2) bore and chamfer hole, using 
(3) tap 
It is necessary to interpose a 3-in. size block be- 


regular apron feed and cross-slide clamp stop; 
hole. 
tween the cross-slide and clamp stop, to enable the oper- 
ator to bring the toolposts far enough forward to get 
clearance for the tapping operation. The tapping (not 
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FIG. 1. THE WORK FIG. 2. FIRST 


The ordet 


Same coMm- 


order calling for the machining of the parts. 
represented a shortage on a large order for the 
ponent that had been manufactured outside, so it happened 
that there were several sets of gages for the operations, 
but no tools of any kind. The order lay idle for several 
weeks before it became apparent that, with so much more 
important work to be carried along, it might easily be 
months before the tool department could turn out any 
special equipment for this job. It was then suggested by 
the department foreman that the parts might be manufac- 
tured to gage at reasonable cost without any special tool- 
could himself in the nature of 
To make a suggestion of that 


work other than he do 
setting-up the operations. 
character in that shop was a good deal like kicking the 
props out from under the whole superstructure of their 
shop conventions. It was considered a crime aproaching 
felony for a production man to touch a job until the 
method had been “planned” for him down to the finest 
detail, and all the gages and tools had been provided. 
But the special condition had to be met, and the foreman 
was instructed to go ahead. 

The part was in the form of a conical cup, as shown in 
Fig. 1, the larger end being flanged for bolting with six 
bolts to the part with which it was assembled. On the 
small end the surface had to be faced and the hole bored, 
The larger end had to he double- 


chamfered and tapped. 
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SET-UP FIG SECOND MACHINE SET-UP 

shown in sketch) was done with a dog and handbar with 
tailstock center support. It was necessary usually to take 
often three 


as there was quite a wide variation in the height of the 


two cuts both on the face and in the hole, 
rough-drawn parts and the rough holes often ran eccen- 
tric. But the operator could use his judgment and take 
as many chips as he liked. 

For Operation No. 2 
and after the left-hand threaded lock nut had been made, 
a chunk of steel was chucked in the lathe and the mount- 


a threaded mount was required, 


ing and locking threads machined on. Inasmuch as a toler- 
ance of only 0.005 in. was allowed for the height from the 
face of the flange to the top face, a set-mark was put on 
the shoulder adjusting collar for the operator to use as ref- 
erence in locating the parts on the threaded mount. Be- 
sides the mount, there were required for Operation No. 
The set-up is shown 
Face off flange to 


2 two specially ground lathe tools. 
in Fig. 3, (1) 
height of pilot, using 0.075 in. gage sheet metal inter- 


the operations being: 


posed between stop and apron, feeding outward; (2) size 
pilot and face bearing surface of flange, using clamp stop 
on rear end of cross-slide (with 1-in. size block interposed ) 
and working to apron stop; (3) turn outside diameter of 
flange, using the clamp stop and the regular carriage feed. 
Operation No. the bolt the 
flange, but this was easy, as the fitting part had alwavs 


3 was drilling SIX holes in 
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heen manufactured in that shop and the drill jig used had 


only to be changed from female to male by the making of 


a simple adapter. 

Two lathes were rigged up for the first two operations, 
and two of the department's brightest operatives put on 
the work. 
than ten pieces for both operations, and the total cost for 
direct labor and the small amount of special work done 
was less than would have been spent in the drafting room 


They completed the order with a loss of less 


in designing the tools, to say nothing of the expense of 


ultimate manufacture and use, which might not have 
proved any more satisfactory or economical than the 
makeshift arrangement described. F. H. Bogart. 


Philadelphia, Penn. 
9 


Mandrels with Renewable Centers 


In shops where large cast-iron mandrels are used, much 
difficulty is caused by the centers wearing away before the 


mandrel itself is marred to any great extent. ‘To overcome 


‘--Mandre! 
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ARBORS WITH RENEWABLE CENTERS 


inserted centers of hardened steel be substi- 
This combination makes a mandrel that will out- 
The tapped hole allows 
a setscrew to be inserted to force out the steel centers for 


Joun A. TIMMINs. 


this, 
tuted. 
last several of the ordinary kind. 


may 


mandrels. 
Mass. 


use in new 
Longmeadow, 
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Annealing Hard Spots in 
Oxyacetylene Repairs 


A frequent job is the repairing of broken gear teeth 
with the acetylene torch. The cast-iron filler is apt to 
have hard spots that cannot be machined, even with high 


speed cutters. I tried burning sulphur on the part while 


it was still red hot and found that [I could machine it 
easily afterward. 

Burning sulphur on all welds anneals the cast iron, 
which otherwise is much too hard and brittle to work. 


The scale On cast-lron welds is also likely to be hard: but 

it can be filed easily if common soap is rubbed on while 

the weld is still ILANDYSIDE. 
Buffalo, N. Y 


[It would be of value to know positively that the sul- 


red hot (; 


phur does not injure the iron. We imagine it would have 


the effect of rendering the iron weak and brittle and the 
weld poor. When forging ana welding / rought Iron, the 
careful smith avoids coal with high sulphur content. 


Editon | 
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Drawing-Board Extension 


When it is necessary to make drawings that are as 
large as the drawing board, it is hard to use the T-square 


at the bottom of the board. The illustration shows a 








DRAWING-BOARD POSTTION 


ATTACHMENT IN 


method of overcoming this difficuity; A is the drawing 


board, B the T-square, and C is the straight-edge—an 
extension made of $-in. rolled steel, screwed firmly to the 
edge of the drawing board, as shown. 

Janesville, Wis. J. A. Raven. 
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Masked Tolerances 


Two articles recently appeared in the American Ma- 
that interested One illustrated the method 
of cutting down working tolerances so that on final in- 
spection, and with the full tolerance used, the rejections 


chinist me. 


were eliminated as far as the gaging was concerned. The 
other dealt resulted in 
the rejection of the work on final inspection, although 


with an accumulated error that 


the working gaging had, step by step, come within the 
Although in the shop where [ am 
working, we had emploved the system by which the fabri- 


pres ribed tolerances. 


cation tolerances were cut down, so that we would be well 
within the limits on final inspection, we even had to im- 
prove on that. 

The French high-explosive shell is a solid-based shell, 
and for that reason more than any other is a difficuit shell 
to make. After cutting off, rough-turning, boring and 
rough base-cutting, it is nosed: and it is from this point 
that 
eration in subsequent operations. 

When a heated then 
foretell with any degree of accuracy how the volumetri 
capacity is affected. It the shell 
may have gone a trifle farther toward the base, it may be 
even all 


conditions arise that have to be taken into consid- 


shell is and nosed it is hard to 


will vary heat on a 


a few degrees hotter, or the heat may not be 
the wav around—and on this variation depend the diam- 
eter, inside depth, base thickness and total length of the 
when These factors in turn affect the 
After nosing, the capacity of the shell is tested 


finished. 


shell 


weight. 
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with water. We find that if a shell is turned on the 
outside to nearly the minimum limits and with a volu- 
metric capacity near the maximum limit, such a shell 
will be light in weight; conversely, a shell that has mini- 
mum capacity and is turned to nearly maximum limits 
will be heavy. 

For these reasons it was determined that the capacity, 
from maximum to minimum, be graded into five classes 
and that on each shell be stenciled its respective grade. 
The machines were then grouped and the gages lettered 
so that the operators did not know the exact sizes. Thus 
{ shells were machined by 1 machines using .{ gages, 
etc. 

The center of gravity of the shell was another factor 
that had to be taken into consideration in conjunction 
with the inside depth of the shell, as it has to balance on 
two knife-edges set closely together, these in turn being 
set a predetermined distance from nose and base. If a 
shell is cut to nearly maximum base thickness and has 
an interior depth nearly that shell 
heavy on the base end and will net balance on the knife- 


minimum, will be 
edges : conversely, a minimum base thickness and a mavxi- 
mum depth will give a heavy nose. Consequently, the 
laving-out gage was designed to lay off shells for the 
The working tolerance for the interior 
Upon inserting the gage 


thickness of base. 
depth was split into three parts. 
and sliding the indicator along the rod until it touches 
the nose of the shell the interior depth is noted. There 
are three spaces on one of which the line on the indicator 
will fall. 
dicating the thickness to which the base must be 
off and worked. The deeper the interior depth of the 
shell the thicker the base to balance the shell when on thi 
center-of-gravity test 

Since adopting this method of splitting tolerances our 


The three spaces have corresponding lines in- 
laid 


final inspection rejections have been materially reduced. 
The foregoing will serve to illustrate how the shell 


s beset with little problems that crop out here 
A tolerance 
on a shell-print is to be carefully considered, as gener- 
and to make a shell an 


vrame 
and there, these serving to give it more zest. 


ally it is a “masked” tolerance ; 

acceptable shell, other factors must be taken into account 

than those that just appear as figures. 
Moores, Penn. Thomas A. Parron. 


“y° 


Tools for Punching Small Holes 
in Gas-Burner Nozzles 


We were called upon, recently, to put three 0.018-in 
Fig. 1, 
the experience resulted in rather an interesting example 
of light tool making. 


250,000 pieces, was taken on contract. 
} 


holes in the gas-burner nozzle illustrated in and 
The work, which consisted of about 
The that 
gave out the had itself been drilling the holes 
with the aid of a minute drill jig that fitted the 
nozzle. An 0.018-in. flat drill was held by a spe ial 
chuck attached directly to the 
We also tried this method, but it proved a failure, as thi 


firm 
contract 
over 
axle of a 4-hp. motor. 
time required to finish the piece and the average life of 
the rather expensive drills were in no proportion to the 
contract price. Being bound by the contract, it was up 
to us to discover a more economical way of performing 
the operation, and we finally decided to resort to a pune h 


and «ie. 
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Here more difficulties encountered. The die 
proved to be comparatively easy to make; but it took con- 
siderable experimenting before a satisfactory punch was 
evolved, the chief difficultv being to hold the interchange- 
able punches rigidly in the punch holder and at the sam 


were 


time permit them to be changed quickly in case they 
broke. 


as it 


The stripper also proved to be a troublesome part, 


had to be made in such a way as not to interfere 
with the rapid loading qualities of the die. 

The tool, in its final successful form, is shown in Fig. 
2. The die, which appears in detail in Fig. 3, was held 
by means of screws and dowels in a cast-iron plate. 

The nozzle was supported on its top surface and on two 


places on the side as shown in Fig. 2. The die holes 
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FIGS. 1 TO THE WORK AND THE TOOLS USED 
Fig. 1—The gas-burner nozzle. Fig. 2—Punch and die used 
Fig. 3—Detail of die Fig. 4—Detail of punches Fig. 5 
Detail of punch holder 


were straight, and the die was drawn to a medium straw 
drill 


rod in lots of 25 with a taper shank of 24 deg. included 


color. The punches, Fig. ‘. were turned out of 


angle and drawn to a medium dark brown. The punch 
holder, Fig. 5. drill 
medium straw It was provided with taper holes 
The 


punches were placed in the holder, driven in with light 


was made of rod and drawn to a 
color. 
that corresponded to the taper of the punches. 
and the ends stoned down to the same length. In 
this had to be 


nozzles had been pure hed. 


blows, 


Some Cases stoning 


repeated after a few 


The punch holder was fitted snugly into the machine 
holder (shown in Fig. 2). the latter fitting the ram of 
the machine and being held in place by a V-point set 


screw. In the event of a punch breaking, the punch 


holder could easily be removed, the broken punch knocked 
one inserted, driven in and stoned down, 


out and a new 


taking than 5 min. The stripper 
Fig. 2 steel] 


and had a brass bushing driven in that had ample clear- 


the change not more 


shown in was made of 14 x 4-in. cold-rolled 
One end of the stripper was 


the 


ance of the required shape. 
held 


holder and prevented from slipping out by 


die 
a pin. The 
The ma 
The stripper 


loosely in a bracket fastened to cast-iron 


other end was extended and used as a handle. 


chine employed was an ordinary footpress. 
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Was swung out of the way by lifting it from the finished 
nozzle with the right hand, a new nozzle being inserted 
with the left hand. The stripper was then put back in 
place with the right hand and the ram lowered with the 
foot, the left hand preparing a new nozzle. 

This punch and die did good and rapid work, 1000 
nozzles being easily punched in 1 hour, while by the drill 
ing process it took more than 8 hours to turn out the same 
number. The punches stood up very well, as high as 3000 
nozzles being punched before a punch broke. 

Kokomo, Ind. Kurt SCHACHT. 


Scale Holder 
Machinists and toolmakers often use a common 12-in 
scale in connection with a surface gage to obtain certain 
heights from the bench block. Sometimes a common com 
bination square is used, which is 





] very inconvenient. The lines on 
i. , the scale cannot be seen, as they 
are covered by the square. A 

i holder, as shown, was made and 
; found to be satisfactory. The 
he base A is made of cast iron or 
other metal, with a recess the 
width of the scale (, which is 

ia clamped in place by the clamp 





screw B&B. This arrangement its 
simple and allows clear and easy 
measurements to be taken from 
the bench block. If the bottom 
of the base is made flat instead 





of being recessed as shown in the 


illustration the device can also be 





used as a depth gage for gaging 


SCALE HOLDER 


th depth of holes or slots and 


for measuring from a finished lace to a projec tion oO 
other member. In this use it is much more convenient 
than a combination square G. W. Purpy. 


Lynn, Mass. 


Accurately Centering Crank for Turning 


A short time ago I had a crankshaft to turn. The shaft 
had a 0.750-in. throw, and it was necessary that it be very 
accurate, also in perfect alignment. ‘To obtain the centers 
for turning, I clamped the shaft firmly in the vise on the 
miller. After indicating the shaft true with the spindle 
of the miller, IT put a drill chuck in the spindle and drilled 
center, then lowered the table 0.750 in. and drilled 
another center. I then turned the vise around and _ pro- 
ceeded as before. After centering, I indicated the shaft 
on both centers in the lathe and found it to be out less 
than 0.0005 inch. LD. F. Beemer. 

Peru, Ind. 


Dies for Forming a T-Slot in Sheet Meta: 


The T-slot is generally associated with some part of 
a machine. However, it is also used for various pur- 
poses in sheet-metal work. The following is a descrip- 
tion of a set of dies that have been made and successfully 


used to form a T-slot, 4 x 43 in. with a 43-in. opening, 
in 24-cage sheet steel in leneths up to 2 ft. The dies 


were designed for use in an ordinary power brake com- 
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monly employed in sheet-metal work. They were held in 
the usual way, by projecting tongues fitting into slots in 
the machine. In Fig. 1 is a section showing the die 
closed, for the first operation; Fig. 2 is a section of the 
same cie open, and the flat sheet in place ; Fig. 3 is a 
section of the die for the second operation with the work 
from the first operation in place ready to be completed. 
The blades B are the only hardened portions of these 
ilies, the remaining parts being of hard unannealed steel. 

In Fig. 2 the flat sheet is laid across the jaws; th 
punch moving downward presses the metal between the 
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Fig. 1 Fig. 2 Fig 
FIGS. 1 TO 3 DIES FOR FORMING A T-SLOT IN 
SHEET METAL 


blades B, which are fixed to the jaws C. The jaws are 
kept from closing by the center piece D. As the punch 
continues downward, it moves the center plece D against 
the lower portions o: the jaws C, making them swivel in 
their sockets. This causes the jaws to close in at the top 
and presses the metal firmly around the punch at its low- 
est point of travel, as may be seen in Fig. 1, 

\s the ram rises, it causes the punch to draw the metal 
out of the die and opens the jaws at the same time. The 
center piece J) is forced upward under the die by the 
springs F’, which are spaced along the die as needed. The 
center piece D) is kept from traveling too far upward by 
projections on the jaws C. It may also be seen from the 
drawing that the lower base controls the amount of rock 
of the jaws (. 

The second operation is more simple. The mandrel / 
is slipped into the place formed by the first operation and 
placed in the lower die J of Fig. 3. The ram forces the 
punch downward and presses the metal around the man- 
drel, thus giving it the final form. The mandrel is then 
removed, the T-slot being thus completed in two strokes. 

Indianapolis, Ind. Cecit H. Srrupe. 


American Gear Manufacturers’ 
Association Formed 


An organization known as the American Gear Manu- 
facturers’ Association was formed at Lakewood, N. J., on 
Mar. 25 and 27. Its purposes are to advance and improve 
the gear industry by a standardization of gear design, 
manufacture and application. The officers are: Presi- 
dent, F. W. Sinram; vice president, H. E. Eberhardt ; 
secretary, F. D. Hamlin; treasurer, Frank Horsburgh. 
The executive committee is composed of F. W. Sinram, 
H. EK. Eberhardt, F. D. Hamlin, G. L. Markland, Frank 
Horsburgh. Milton Rupert and Biddle Arthur. The next 
meeting will be held at Pittsburgh, May. 14 and 15. 
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Which Is the Better Way To Impart 


Information P 


Replying to Mr. Forbes’ letter on page 1041, Vol. 45, 
I would say that the longer way would be the better way 
to impart information to most men, provided the story is 
properly and interestingly told. 

On page 124, W. S. Ayars starts off by disagreeing with 
my view. He says, “Personally I do not like the story- 
telling method in the least,” and then he goes on and tells 
a number of interesting stories in the most entertaining 
and instructive manner. It is a thousand-to-one bet that 
if Mr. Ayars can talk a story as well as he can write one 
his men have a splendid opportunity to learn from him. 

1, for one, will never forget his story about the 20-ton 
piano, and in grateful appreciation of it I give him an- 
other with the same basis. 

Some years ago I was mechanic in a plant where there 
The press was of the self- 
These 


scTew., 


was a large toggle baling press. 
contained type with two large toggles at each end. 
were connected by a large right- and left-hand 
When the screw was turned the toggles were straightened 
out and pressed the goods that were to be baled. The 
was the the building, 
which was an old dwelling house and not too solidly built. 

About a week after | started to work, the boss called 
me into the office and said: “Morris, we 
plaints that the bales from the scrap press are not packed 


press located on second floor of 


are having com- 


tight enough; just go and see what you can do about it. 
I think 
shore up the floor.’ 

Until that time 


you will have to make some arrangements to 


1 had paid no particular attention t 


the press ; in fact, | did not know what type of press it 
was. 
Between the platen and the upper member to which the 


top of the toggles was fastened were four 24-in. steel 
rods. As I was looking the press over, the boss came up. 
When | the 
operated the baler and said: 

“Do you know the rating of that press; 


for?” 


finished my survey I turned to man who 


how much of 
a squeeze it is good 
“Twenty-five tons.” 
“Well, why don’t you give it to her? 
vles closer together!” 
“Not on your life, you D. F. 
the cellar? This floor wouldn't stand five 


Bring your tog- 
Do you think I want to 
land in tons, 
let alone twenty-five.” 
“That's right.’ chimed in the 
will be 


boss, “you want to vo 


around here or wrecking the plant: 


hereafter before you make changes of any sort you let 


slow you 
me know.” 

I wrote that night to Cornell University, sending a 
illustration of ‘the press clipped from a catalog, and asked 
them to tell me with the utmost candor who was the D. F. 
myself, or the man who was afraid of the floor coming 


down. At the same time I wrote the makers, asking what 


foundation strength was necessary for the press. I got 
These I showed to the 


replies from both by return mail. 


boss, and after that anything I suggested about that plant 
was done. I am sorry to say that some of mv suggestions 
were not quite so good as I thought they would be when 
I gave them. 

The really mteresting part of Mr. Ayars’ article is the 
part where he acts the story teller. At the end he refers 
to “taking leads.” Probably less than one-tenth of 1 per 
cent. of the readers of the article will know just what he 
refers to, and this is a question | would like to ask, after 
Why is the taking of 


leads confined almost entirely to marine work ? 


explaining what “taking leads’ is: 


In marine work, the engines are usually overhauled at 
That is to say, all the important 
either noted 


the end of each voyage. 
looked at 
Those bearings which have given trouble, 
first atten 


bearings are and the clearances 


or corrected. 
and there usually are—get 


if there are any 


tion. Now the only way to find the clearance on such 
a bearing as the connecting-rod end (usually called at 
sea a “bottom end”) is by slacking back the “bottom end” 
nuts, lowering the “top” half of the bearing into the 


crank pit, cleaning it off and placing several pieces of 
thick. 
quotation marks, because that is what it is called at sea; 
In other words, 


lead wire about ;', in. 


I have put the word top in 
in reality, it occupies a bottom position. 
the cvlinders of marine engines are inverted, and the part 
! refer to is the half of the crankpin bearing farthest re- 
moved from the cylinder. 

After the leads are placed, the half-brass is hoisted up 
into place and the nuts set up tight with a short wrench 
When the nuts 
brass is lowered, and the leads will be found flattened out. 


and a sledge. are slackened off again the 
The thickness of the leads can be easily measured either 


with a micrometer or a wire gage. More commonly the 
engineer from his experience can guess whether the bear 
ing is in the proper state of adjustment by the width to 
When driving the nuts up 


care is taken to seratch a mark on them and on the washer, 


which the lead is squeezed, 


which is pinned to the rod end so that it cannot turn. 
When the proper thickness of lead is obtained the engineer 
that the 
He then is sure that the clearance is the same as 1 
Whether it 


extent on tiis 


takes care to drive the nuts up so marks coin- 


cide. 
was when the lead was “taken.” runs well or 


ill depends to a very large experience 


and judgment. 


And now, again, I ask why is this method of ascertain 
ne the clearance of bearings confined solely to marine 
work? It may be that I am mistaken in this, but I have 


never heard of this method berg applied on shore except 
by ex-marine engineers. 

Mh. Ayars’ experience with the right left-hand 
such studs in 
manual-training the West. 
to make a stud for exer 


and 


threaded stud is not unique. | have seen 


many exhibits of schools in 
In fact it is the “standard” 
While on the subject of exercises, 1 would lke some- 
tell the 


schools, who are often highly 


way 
Cisse, 
teachers in manual-training 
skilled 


choose as exercises some useless thing that 
would ever think of making. It 


one to ne why 


men, invariably 
no mechan 


seems to me that it is 
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just as easy to make a piece of useful work as it is to 
inake an equally difficult piece of useless work, and yet 
these instructors will point with pride to the useless junk 
that their pupils turn out. I am no Latin scholar, as | 
never had the misfortune to learn it, but I had a run in 
with the teacher of one of my sister's boys over this thing; 
and his exeuse may be the correct reply to the query about 
the useless work. 

At my sister's instigation I kicked about the boy being 
taught a dead language. “Oh,” said he, “I hardly eX- 
pect vou to understand, but it will be of great assistance 
to him if he ever wants to learn Spanish.” 


“Well.” said T. “T assume that the two are somewhat 


similar.” 

“Very,” he replied. 

“Then,” said I, “the chances are a million to one that he 
will need Spanish rather than Latin. If I were doing the 
job, Td teach him Spanish, a language he might very 
easily have use for, a language that is spoken by millions: 
and later, if he joins the priesthood, he can learn the less 


useful language.” 


And so it should he with mechanical WOrk, | heard 
once of a mechanic who made a perfect 3-in. cube with 
a perfect 1-in. hole through it. Into this perfect 1-in. 
square hole he fitted a perfect l-in. cube. This cube was 


sO perfect and the hole so perter t. that the cube could be 
entered in the hole from either end with any one of its 


six faces first: and when so entered, if the large cube 


were cooled, the small cube was held so tight that it could 
not be moved. Mavbe there was such a mechanic and 
such a pair of cubes, but all of them were useless while 
that fool job was being made. There are thousands who 
would be glad to hire a man like that and pay him any- 
thing he might ask in the way of wages. And the work 
he would do for them would more than likely be really 


useful when finished. 

If I wanted to teach a boy how to cut a left-hand 
thread, | would let him chase a left-hand tap. Left-hand 
taps are more or less used, and if he could cut a good 
thread in tool steel the chances are that he would have 
little trouble in cutting a thread in machine steel, if he 
ever had to cut a left-hand screw for a turn-buckle or 
some other purpose, 

I] have heard that in the East there are trade schools 
where the boys make parts of machines that are manu 
factured in the vicinity. That these parts are well made 
and suitable for use in such machines, [ have no doubt. 
With good and careful supervision there is no reason why 
a bov in a trade school should not turn out better work 
than one who is an apprentice in the usual shop, run as 
it is today with the scantiest supervision and the attempt 
to drive the boys to make them produce. You can't make 
a good mechanic of a boy by driving him, but you can 
make a producer of a boy if you first teach him to be 
thorough and careful. Speed comes with practice only. 
When a boy or man is sure that every move he makes is 
right, then is the time he bevins to put on speed ; and his 
speed is dependent chiefly on his capacity for speed. I 
have seen shop speed records broken too often to say that 
so and so is the limit of speed at which this or that job 
an be turned out. 

I hope that Mr. Avars, who does not like to tell stories, 
will tell us a few more in the pages of the American 
Ronert Morris, 


Vachinist. 
ilanco k. M ch 
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Shop School for Apprentices 


In the remarks by Entropy, in his “Shop School for 
Apprentices,” are statements that I heartily indorse. 
Some system should be worked out whereby we can edu- 
cate our mechanically inclined boy. I taught the subject 
in a manual-training school and know of one instructor 
in chipping and filing who had never worked an hour in 
a machine shop in his life; another, in charge of the 
machine shop, did not know how to put on a belt. These 
appointments were due to favoritism and politics. 

The curriculum adopted by manual-training schools is 
so varied and embraces so many subjects that it is a ques- 
tion as to whether it is of sufficient value to warrant hav- 
ing a boy spend four years in such an institution, es- 
pecially so under such incompetent instructors and with 
at least 10 studies, of which shopwork is considered of 
least importance when considering averages for promo- 
tion or graduation. The manual work is divided into 
courses in chipping and filing, tinsmithing, woodwork and 
joining, patternmaking, molding, blacksmithing and con 
struction, making it impossible to get more than three o1 
four hours each week in the various branches. 

The full course is about 30 weeks, which would give 
a bov who is in his last vear and entitled to a course in 
construction just 120 hours, or 12 days, of instruction. 
Deduct from this amount the periods consumed in listen- 
ing to lectures and class talks, time in changing class 
rooms, preparation and washing up, and you bring the 
actual study to not more than 10 days. The best that 
can be accomplished in this limited time is to teach the 
bov the most elementary principles of machine-shop prac- 
Tice, 

As far as his value to the mechanical industries is 
concerned after completing such a course, 1 should rather 
take a boy in the rough and train him. I remember a 
graduate of one of these schools, who insisted that on ac- 
count of his training there should be two vears deducted 
from his apprenticeship time. I very soon found the ap- 
plicant absolutely worthless, even as an experiment; he 
found fault with everything in the shop and demoralized 
the other boys by criticizing their work and methods. 

| believe the best plan for each shop is to work out its 
own salvation, to take the boys as they come along and 
are needed, selecting from these the ones best fitted for 
the work. To those who show a peculiar aptitude and 
ambition, give all the help possible; train and = teach 
them by gradually increasing the difficulty of their tasks 
and by encouraging them to study. Take an interest in 
their kit, and help them in obtaining one. 

\t the same time take and show an interest in their 
moral and physical well-being. These boys, when so 
trained and looked after, will become attached to the 
shop and will show very little inclination to leave. If 
thev do migrate, you can count on a good percentage re- 
turning; and these will be found to have profited by their 
‘ yperience, Of course, hovs sO trained will he sought for 
hy competitors. 

No training school for machinists can do better than 
teach certain principles and practice. The dexterity and 
ability necessary to his advancement are acquired more 
or less slowly in the shop; but if the fundamentals are 
well mastered at the beginning, the acquisition of furthe: 
knowledge becomes a much simpler process. 


Anniston, Ala. C. L. ARTHUR. 
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A Soldier Mechanic of France 


Every red-blooded American is eager to rush to the sup- 
port of the Stars and Stripes. The last few days have 
demonstrated that the spirit of 1776, the spirit that made 
the New England farmer drop his plow handles and seize 
his musket—or his pitchfork if his son had got to the 
musket first—still flows within every one of the 20,000,- 
000 fighting men of America. 

You machine-shop men of America are natural-born 
You are men accustomed to grapple with dif- 
you 


fighters. 
ficulties that demand red blood in the overcoming: 
are men of aggressive spirit and stern determination. 
And many of you, at the first call for volunteers, will 
hasten to the nearest recruiting station to offer your lives 
for your country’s honor. 

We are proud of this fact—proud that you machine- 
shop men of America are real men and real Americans; 
but before you go, we want to tell you the story of a 
soldier mechanic of France. 

Among the red-blooded men of felt the 
need of actively expressing their devotion to their coun- 
try by fighting in the first rank, and who enlisted during 
the first few davs of the war, was a mechanic who for 
years had been specializing in the working of brass and 
other sheet metals. 
well as a man worth while, he had grappled with and 
overcome most of the difficulties connected with his call- 
ing. Among other things, he had made an exhaustive 
study of the manufacture of cartridge cases and perhaps 
knew as much of this particular branch of his art as did 


France who 


Being a red-blooded mechanic as 


any other man in France. 

When the call came for the first ten classes, this me 
chanie applied for enlistment and was accepted for active 
military duty. The whirling of belts and the clatter of 
machinery had seemed to him to be surroundings too pro 
saic while drums were beating and bugles calling. His 
ardent French temperament felt that the only way to 
express fittingly his patriotism was by shouldering a rifle 
and marching to the front with his comrades. 

This, was in the first days of 
hefore France, with her marvelous adaptability, had set- 


remember, few war, 
tled down to the real business of winning by keeping 


plenty of ammunition in reserve. [In a month or two, 
when soldiers with empty guns were forced to make a 
masterly retreat, France recalled from the front the me- 
chanics upon whose specialized skill her success depended. 
He was this 
life and 

55.000 


(ne of them among many did not answer. 
soldier mechanic who had already given his 

placed his skill bevond recall. It is that 
French mechanics were lost during the first three months 


said 


of the war. 

By such things as these France and England won many 
loval soldiers, and thereby lost many battles. 

During the first few weeks of enlistment, the mechan 
ics of America, like the mechanics of France, will be 
tempted to let impulse guide instead of judgment, until 


Government organization can take care of this matter and 
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make proper selection. And while it is impossible to 
draw a distinct line and say “your abilities are needed at 
the front, and your abilities may best serve us in the 
still there are certain facts that may help one in 
arriving at a decision. 

It ix possible to make, with the right material, a good 
It is impossible with excellent 


shop, 


soldier in a year’s time. 
material to make a good mechanic in less than four years’ 
time. 
country in a machine shop than he can at the front. Bear 


A good mechanic can win more battles for his 


in mind that the way America is going into this war will 
In addition 
furnish to 


tax mechanical industries to their utmost. 
to what we furnishing will 
the Allies, these shops will be called upon to meet a tre- 


have been and 
mendous output of munitions and material for the arm- 
ing of America. And there have not been too many of 
these good mechanics available to meet the demands of 
the last two years. 

If vou are skilled 
the skill and efforts of others, in designing and develop- 


in making munitions, in directing 


ing new mechanisms, in making tools, jigs and fixtures, 
in the use of measuring instruments or inspection gages, 
there is no question that vou can best serve America by 
shouldering your portion of her industrial task rather 
than by shouldering a rifle. 
That these words of advice are needed in America at 
the present moment is proved by the actual case of the 
superintendent of a large munition factory, who, in his 
enthusiasm and desire to give physical expression to his 
le corps. To 
meant actively serving his country by risking his life in 
the field. To thoughtful Americans it meant trading a 
captain of industry for a dispatch bearer and actively 


patriotism, joined a local motorcy him it 


serving the enemy by depriving America of vitally essen 
tial skill and experience. 

Shop foremen—the men who through years of train- 
ing have learned to command divisions in the industrial 
army—will be almost as necessary to war’s industries as 
soldiers are to war's activities. You can make a soldier 
in a hut it takes a long while to make an officer 


who can lead and direct; and still longer to make a capa- 


year, 


hle machine-shop foreman who can direct properly the 
activities of We than 
there are in America today, but we should not add to the 


others, will need more foremen 


burden of this need by unnecessarily sacrificing those 
who are already available. 
We will need more toolmakers than there are in Amer- 


The 


the industrial army of war. 


ica today toolmaker is the skirmishing party of 


His activities come far in 
And 


while he serves in advance, he must also support the main 


advance of the actual manufacture of munitions. 


industrial body by caring for and maintaining all the 
tools, jigs and fixtures that are vital to a supply of muni 


tions. 


The automatic screw machine has proved to be a vital 
factor during the last two and one-half vears by conserv- 
ing the supply of much needed skil! and assuring a larg 


output of duplicate parts. Mechanics who through train- 
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ing have the ability to set up automatic machines ar 


needed in our industrial army, and not at the front 


As it is difficult to draw the line between those who 
will be 


should enlist for active service and those who 


needed for industrial service, so 18 If ciftic ult also to dis- 
tinguish between manufactured articles—munitions that 


will and will not prove essential in war. This country 


will need every square foot of machine-tool-building c 


pacity in its machine-tool-building shops. It will need 


all the capacity of its automobile shops. It will need all 
its gasoline marine-engine-building capacity for mosquito 
submarine chasers. All our resources, indus 
pledged toward the successful 
accomplishment of the task we undertaken. The 
Council of National Defense, 
knows what these resources are and is prepared to use 
The industrial will 
he mobilized and support fitly 
but the first call for volunteers, in the absence o/ 


boats and 


trial and otherwise, are 
have 


Government, through its 


time 
ready to 


them when the comes, army 


our military 
forces: 
an individual census of skill and experience, is likely to 
cripple the industrial army unless each man in the ma 
chine shops of America uses intelligence in his patriotisn: 

So we say to you, think carefully, Mr. Mechanic, Mr. 
Superintendent, Mr. Designer, Mr. Toolmaker and Mr. 
Inspector, before you decide just How to serve your coun- 
try. And after deciding 
to the wheel of industry when the call comes a little later 


whether you put your shoulder 
or shoulder a rifle at the present call—here is more power 
to your brain and to your arm in the cause of freedom. 


Frank A. Scott Heads Munitions Board 


The importance of the machine-tool industry as an ele- 
ment of modern warfare could have no more forceful recog- 
nition than in the appointment of Frank A. Scott as 
Munitions Board. Well 


Warner & Swasey Co. of 


hew 


head of the General known as 


the general manager of the 


(‘leveland, Ohio, he brings to his position a wide 
business experience and an exact knowledge of the neces- 
sity of machine tools in the manufacture of all kinds of 


war supplies; for without machine tools we should have 


no rifles, no machine guns, no cannon, no projectiles, no 
transport on land, in the air or on the sea. 

With the task of supplying the army and navy with 
munitions and equipment in the hands of a committee 
headed by a man who understands the foundation on 
which these supplies rest, the work is sure to go forward 
systematically and without unnecessary delay. The cow 
try is fortunate not only to have such men available, but 
to have the men who decide on such appointments broad 
enough to recognize merit entirely apart from political 
atliliations or preference. 

The remaining nineteen members of the board are also 
their line and 
service possible. ‘The other civilian 
ard E. Coffin, Bernard M. Baruch, Julius Rosenwald and 
Dr. Franklin Martin, all well known and men who have 


ilready done splendid work in the matter of preparing 


experts in can and will render the best 


members are How- 


the country for the conflict that it has long been evident 
The army members are Brig. 
Gen. Thomas Cruse, Col. F. G. Hodgson, Col. H. Fisher, 
Lieut. Col. J. EK. Hoffer, Maj. P. E. Pierce, Maj. Charles 
Wallace and Capt. A. B. Barker, with Rear Admiral H. 
Rear Admiral W. 8S. Capps, Commander 
\. Kearney, Dr. R. C. Hol- 


was being forced upon us. 


H. Rousseau, 


R. H. Leigh, Commander T. 
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comb, Paymaster J. H. Hancock, Lieut. W. B. 
and L. MceHowe, representing the navy. 

The establishment of this board puts in the hands of 


Lemly 


its members practically the same task that was given the 
Minister of Munitions in Great Britain. It creates the 
machinery for a Government department of munitions, 
which would be headed by a member of the cabinet, if 
the conduct of the war should bring out such a need, 
as is more than likely to be the case when naval and 
military participation becomes an accomplished fact. 
x 


American Airplanes Abroad 

Much has appeared in the daily papers and elsewhere 
reflecting on the quality and particularly on the speed 
of the American airplanes that have been sent to the 
fighting ‘armies on the other side. Some, with a desire 
to belittle the product as much as possible, delight in 
stating that the American airplanes are used principally) 
for instruction purposes and not as fighting machines. 

Admitting this to be so, although it is not borne out 
by all reports, is it not rather complimentary than other- 
wise? For the instruction of aviators is a very important 
matter, and machines which are so designed and built 
as to be safe and which are easily handled by beginners 
need ho apologies. 

(s a matter of fact, however, many American machines 
are in actual service, particularly those built for naval 
use. These have proved very successful, and more are 
When it comes to the 
widely 


being built as rapidly as possible. 
faster scouting machines, our airplanes are not 
selected, and for a ver\ good reason. 

Excessively high speed demands extreme lightness. ‘To 
this, the machines have 
reduced the factor of safety below the point considered 
For example, the lowest factor 


while 


builders of these small 


secure 


prudent by our builders. 


in use in this country is given as from 54 to 6, 
? is very common, even on some fairly high-speed ma- 
light machines of the battlefront 

, 


are, however, said to reduce this factor to 3 or even less 


chines. The extremely 
in some cases, thereby greatly lightening the machine and 
making higher speed possible with the same motor. 
There are perhaps good reasons why our builders have 
thought both 
of competitors abroad and critics at home, rather than 
to run the risk of accident due to the failure of any part 
They ’ 
decry failure in others and to gloss over similar short- 
that the crumpling of an American 


it wiser to bear the slurs and innuendoes, 


of the machine. know too well the tendency to 
comings of our own: 
plane would be heralded as an example of “shoddy” work 
and credited to our desire to make huge profits 
It is time we stopped apologizing for shortcomings that 
We have, in common with all others, un- 
plenty of faults both of 


But while we should not blind ourselves to 


do not exist. 


fortunately, omission and 


commission. 
faults of any kind, let us be sure that they really exist 
before we grovel too humbly before our critics. Let us 
say frankly that we do not build machines as light, and 
as some others, because we hesitate 


consequently as fast, 


to risk life and service unnecessarily by using such a low 
factor of safety ; that if the purchaser will publicly assume 
this risk, we can meet any specifications that others can 
fulfill. Let us continue trving to be fair to others and 
also cultivate the habit of being fairer to ourselves than 


we have been in the past. 
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ADVISING EMPLOYEES HOW TO ACT UNDER PRESENT CONDITIONS 


Many machine-shop owners and managers are desirous 
of advising their employees, both citizens and non-citizens, 
how to conduct themselves under the present conditions. 
And on the other hand, many employees are anxious to be 
informed on this subject. 

For the aid of both employer and employee the “American 


Machinist” has constructed the following notice, which is 
reproduced on this page in small scale. This has been 
printed in the form of a large poster suitable for hanging 
up in the shop, and any number of these are available for 
the machine shops that care to have them They are 
supplied free of charge upon request to the Editor 





Notice 


Appreciating the fact that American mechanics are patriotic, the following 
suggestions are made to avoid misunderstandings and unintentional wrong 


conduct. 
war time. 


Acts and words permissible in peace times may be treasonable in 


To American Citizens— 


\—Avoid arguments and discussions. 


They lead to disturbances and serious 


trouble. 
2—Act considerately toward non-citizens and citizens of foreign birth. 
3—Be on the alert to safeguard American interests by reporting to us at once any 


suspicious actions or words. 


4—Avoid all waste of time and material 


Wars are won by economy at home and 


in the shop as well as by soldiers in battle 


5—Guard carefully against fire. 


and dangerous materials, and the accumulation of waste matter. 


buckets and barrels filled. 


Report carelessness in the use of inflammable 


Keep fire 


6—Wherever you can be of most value to our country is the place for you. A 
skilled mechanic, draftsman, experienced machine operator, tool and gage 
maker or inspector, may serve his country best by helping to make what his 


country needs. 


To Non-Citizens— 


You came to this country voluntarily and have made your living among us. 
Act during these times so that the citizens of America will welcome your country- 


men in the future. 


Avoid any act or word that may arouse suspicion. 


Obey the law, talk English if possible, and don’t argue. 


An Nicht-Burger! 


Sie kamen in dieses Land freiwillig und erwerben 
Ihren Lebensunterhalt in unserer Mitte. Handeln 
Sie in diesen Zeiten derart, dass die Biirger Amerika’s 
Ihre Heimatsgenossen in Zukunft willkommen heissen 
werden. Vermeiden Sie Handlungen oder Worte, 
welche Verdacht erwecken konnten. Unterwerfen 
Sie sich dem Gesetze, sprechen Sie wenn moglich nur 
englisch, und streiten Sie nicht. 


A Nem-Polgarokhoz! 


Onok kik Onsz4antukbol joéttek ebbe az orszagba és 
keresik meg kenyertiket mi kozottunk, viselkedjenek 
e napokban olyan modon, hogy Amerika polgarai, 
orommel fogadjak polgartarsaikat a jovoben. Kerul- 
jenek el barminemu cselekedetet vagy oly szavak 
hasznalatat, a melyek gyanut ebreszthetnek. 
Engedelmeskedjenek a torvényeknek, beszéljenek 
angolul ha csak lehetséges és keruljenek minden vitat. 
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Heavy-Duty Lathe 


The illustration shows one of a line of three heavy-duty 
lathes being marketed by the Pottstown Machine Co., 
Pottstown, Penn. The machine shown is for 12-in. shells, 

















HEAVY TY 24-IN. LATHE 
Diameter of head spindle, 6 in.; diameter of tail 
in.; maximum distance spindle head to tailstock, 4 ft 
diameter spindle gear, 28 in.: swing 
,. Bh and ¥*, in. per revolution; length 
in.: width of crossbrace on carriage. 


DU 
spindle, 
342 9 in.; 
driving pulley, 28 x 6 In.; 
over bed, 24 in.: feeds, 
of carriage on ways, 36 
12 in. 

while the other two made are for the 3- and 6-in. sizes. 
The carriage has two toolposts and a longitudinal power 
feed, but is not Three feeds 
are used. They are obtained through a gear box placed 
at the front of the machine at the left of the operator. 
The drive from the high-speed shaft to the spindle is by 
means of a gear and the pinion. 


equipped with a crossfeed. 


Rod Polishing and Grinding Machine 


The automatic polishing and grinding machine shown is 


for handling rods or tubes from } to 2 in. in outside 


diameter. The work is fed into and out of the machine 





-— ——_ 











GRINDING AND POLISHING MACHINE FOR RODS 


through hardwood bushings to prevent any seratching 
of the polished surface. They may be easily changed in 
case of wear or for adapting the machine to various sizes 
of work. The feed rolls for forcing the work through be- 
tween the two polishing belts are of hardened steel. All 
bearings are of the self-oiling type. The machine is being 
made by Kane & Roach, Syracuse, New York. 


Hydraulic Press 


The 1500-ton hydraulic press shown has been built by 
the Hydraulic Press Manufacturing Co., Mount Gilead, 
Ohio, for the purpose of forming asbestos shingles 42 in. 
square, but is equally adaptable for other purposes where a 
press of this capacity is needed. The strain rods are of 
heat-treated forged steel machined to a diameter of 9 in.., 





























LARGE HYDRAULIC PRESS 


the heads being forged integral. ‘Two small push evlin- 
ders are used to return the main pressure ram after the 
They are located on the base of the 
press between the strain rods. The diameter of the push 
All operations are controlled by a 2-in. 


For operating purposes 


stroke is completed. 


rams is 5 in. 
four-way poppet operating valve. 
either an independent pump installation or an accumulator 
system may be used. 


Engine Lathes 


The Universal Machinery Co., Milwaukee, Wis,, -is 
marketing a line of engine lathes made in both the stand- 
ard and quick-change types in 16-, 18-, 22- and 24-in. 
The illustration shows a machine the 18-in. 


s1zes oft 
quick-change type. 
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and are friction driven. 


It has a spindle of crucible steel, running in bearings 
of phosphor bronze. The feeds are contained in the apron 
rod and screw feed is also 


AMERICAN 










MACHINIST 703 





The six-armed spider carries shell cradles of suitable 
size and revolves in such a manner that the shells are 
carried down through the hot soda water with which the 
tank is filled. As the shell 















enters the water, it is tipped 
so that the mouth points up- 
ward, allowing the air to es- 
cape ; but after traveling down 














ward about a foot, it is again 
tipped so that the mouth 
points downward, allowing the 
chips to drop out. The inside 
is cleaned further by a jet of 
steam located at the stopping 
points of the spider, and the 
shell emerges from the water, 
mouth down, in order to al- 
low it to drain thoroughly by 
the time it reaches the charg- 
ing position. The shells are 
placed in position with the 








length of tailstock bearing, 


Morse taper, 1% in.; diameter 


size of lathe tool, § x 1% in. 


QUICK-CHANGE ENGINE LATHE 
Swing over bed, 183 in.; swing over carriage, 12 in.; length of carriage bearing, 25} in.: 
diameter of headstock cones, 11, 9 and 7 in.: width of 
belt, 3 in.; friction-clutch pulleys, 12 x 43 in.; distance between centers, 3 ft.; front spindle the ’ t ; | t 
bearing, 3, x 5} in.; rear spindle bearing, 22 x 3%, in.: hole through spindle, with No. 4 le next PostTlon ai stops 
threaded spindle nose, 2§x 6 in.; cut threads, 2 to 32 automatically The machine 


included. The carriage has three bearings on the bed, 
two V’s and one flat. It is equipped with a compound 
rest. On the quick-change machine, the gear box pro- 
vides 32 speed changes with two operating levers. <A 


taper attachment, furnished when specified, clamps di- 
rectly to the carriage. The guide-bar slide is graduated 
to read the taper in inches per foot. By using a double 
friction countershaft 18 spindle speeds may he obtained. 


Shell-Washing 


For the purpose of washing 
tion of the machine work, the 


Machine 


shells after the comple- 
Pottstown Machine Co., 


Pottstown, Penn., has placed on the market a line of shell- 
washing machines, the one for the 220- to 270-mm. sizes 
heing shown in the illustration presented herewith. 











SHELL-WASHING 








MACHINE 


swinging fixture shown at the 
front of the tank and _ the 
spider when started travels to 



































requires from 14 to 2 hp. On 
the large machines the tank is sunk in the floor slightly 
to bring the top to a convenient level for placing the 
shells in the cradles. 

™ 


Heavy-Duty Drilling and 
Boring Machine 


In answer to a demand for heavy-duty drilling and 
horing machines the Medina Machine Co., Medina, Ohio, 
has placed on the market the one shown in the illustra- 
tion. The column is of bex-type construction, the front 
ways being of such length 





that special boring heads 
may be fitted for multiple- 
spindle drilling operations. 
The operating levers are 
placed within easy reach 
of the operator, and all 
vears are guarded. The 
spindle and spindle sleeve 
are ground to size, the 
sleeve having conical bear- 
ings. The drive and feed 
vears are contained in the 
spindle head, the more im- 
portant ones running in 
vrease. A double friction 
clutch is included. Ss K I 
ball thrust bearings are 
used on the spindle and 
the large bevel driving 
vear. The feed clutch is 
arranged to be disengaged 














DRILLING MACHINE 
Diameter of spindle, 3} in.: 


automatically at any point spindle traverse, 14 in.; center 
. : of spindle to face of column 





desired. The table Is above knee, 12 in.; table, 19x 
: 20 in.: spindle speeds, 54, 85, 
raised or lowered by tele- 108, 132, 170, 207, 265 and 414 
. ; r.p.m.; feeds, 0.06, 0.011, 0.016 
scopic screws. and 0.032 in. per revolution 
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Annual Convention of S. A. E. 


The Society of Automobile Engineers, which has been 
oéperating with the Government in matters regarding 
standardizing motor trucks for war purposes and other 
activities, will hold its annual engineering convention the 
last week in June at Ottawa Beach, on Lake Michigan. 
Heretofore, this society has chartered a large lake steam- 
er and held its engineering conference on Lake Huron ; 
but during the last year the society has grown very 
rapidly and several other engineering organizations have 
amalgamated with it-—namely, aviation engineers, farm- 
tractor engineers and motor-boat engineers—so that to- 
day the society represents practically all engineering pro- 
fessions using the gasoline engine. 

Ottawa Beach located the east Lake 
Michigan, approximately 100 miles from Chicago, and 
has been selected because it offers an excellent place for 
demonstrating hydroplanes, as at this point on Lake 
Michigan there is a connection with Black Lake, a small 


on shore of 


Is 


body of water six miles in diameter and ideally suited for 
airplane demonstrations. It is possible that a daily air- 
plane mail service will be maintained with Chicago dur- 
ing the four days of the engineers’ convention. Black 
Lake is also well suited for motor-boat exhibitions. 

This will be the first summer convention at which en- 
vineers representing all the various automotive aspects of 
engineering will meet together. A!I are vitally connected 
with the question of military protection and defense. The 
Sor lety of Automobile Engineers has been the leader in 
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this standardization work that the great production in 
the automobile industry has been possible. This stand- 
ardization work has also been responsible for the low 
prices of American cars. 

What the society has accomplished in the automobile 
industry by way of standardization it has already started 
in the aviation field. Airplane production is at 
present hopelessly handicapped because parts are not 
standardized. If they were standardized as are automo- 
bile parts, a production of 10,000 airplanes would be a 
matter of small consideration. 

The society has also vigorously taken up the work of 
standardizing farm tractors, so that the production of 
farm tractors will be greatly increased, as has been made 
possible with automobiles. This standardization of farm- 
tractor parts was started by the society in Kansas City in 
February. Farm tractors are as important in war as guns. 
The annual grain yield of the Mississippi Valley can be 
greatly increased by farm tractors as compared with 
horse tillage. Greater production in tractors is needed. 
Last year the demand was greater than the supply for 
small tractors, and this year production will be needed 
as never before. 

The various committees, including the meetings com- 
mittee, which David Beecroft is chairman, and the 
papers committee, which is conducted by H. G. McComb, 
have all plans well advanced. Papers will be presented 
concerning aircraft, watercraft, farm tractors and motor 


to do 


cars. 


The name of the society after Apr. 19 will be the 


the standardizing of automobile parts, and it is due to Society of Automotive Engineers. 
# # 
ws ; E. H. Huntington, chief inspector of the Barber- _ The National Machine Tool Builders Associa- 
Trade Catalogs ~~yh tt 9 oi ot the Hotel Sinton. Cincinnati, Obie, May ‘Sl and 
Ltd., Toronto, Canada ae 














Crucible Tool Steels. Cyclops Steel Co., 120 Norman Bell, formerly sales engineer of ‘he The National Metal Trades Association will hold 
Broadway, New York ; Catalog Pp 16: '8% x automobile division of the Lunkenheimer ©o., its next convention on Apr. 25 and 26 at the Hotel 
ti in ine ie —— . ‘ _ Cincinnati, Ohio, has joined the Norma Co, of Astor, New York City. A meeting of the admin 

; F America in a similar capacity istrative council of the association will be held on 

Cranes. Whiting Foundry Equipment Co., Har- : » dow oor iaem we » sewentt 
we ae Slo 7 Pp. 8: 6xd in: F. L. Hess has resigned as assistant production Fins preceding that on which the convention 
illustrated manager of the National Brake and Electric Co ; ’ 

Drop Hammers, Plain and Automatic. Standard become general manager of the Mulkern _ Boston Branch National Metal Trades Associa 
Machinery Co Auburn KR. I. Cat slog. Pp 62; Garage Co., Milwaukee, Wisconsin oma mathe sy 4 WW. Poole, ax : 

ie a » = atalog - 02; “ach month, Young’s > : *, secre- 
6x9 in.; illustrated. J. F. Pullan, formerly of the Taft-Pierce Manu- tary 40 Central St, Boston Mass rere 

The Watters Bucket. Whiting Foundry Equip- facturing Co., Woonsocket, R. L, has secured an ae Minahanin ee Pik: J ‘ 
ment Co., Harvey, Ill. Catalog No, 126. Pp interest in and will become superintendent of Soctety fer Electrical Development, Inc.. 
i2; 6x9 in.; illustrated the Dover-McDevitt Co., Providence, Rhode Island Saoteeinn DB —— ae We . . _ 

J , } : y c eering Societies uilding, New York City, 

High-Speed Ball-Bearing Drilling Machines. D. S. Brooks, for the past five years secretary on May . 

Langelier Manufacturing Co., Providence, RK and purchasing agent of the Peru Auto Parts The A an iain sill cilia — ‘ 
Catalog. Pp. 8; 9x12 in.; illustrated Manufacturing Co., Peru, Ind., has severed his 4} i ae 2 SORES of Mechanical Engineers 

Oil Tanks, Pumps and Storage Systems. Gilbert connection with that company K. F. Rausch hae i "Ohi ex spring meeting at Cincin- 
& Barker Manufacturing Co., Springfield, Mass. has been appointed a member of the purchasing P4tl, Ohio, May 21 to 25. There will be a 
Set of bulletins; 8x10 in.; illustrated department joint session with the National Machine Tool 

hn Sumencion Stect, ” = —_ Builders Association on May 21. The head 

le American Engi + quarters will be at Hotel Sinton 
neering and Equipment Co., New Haven, Conn : : : : 
Catalog. Pp. 8; 4x7 in. Illustrations showing Business Items : _ Providence Engineering Society. Monthly meet- 
the stools in use in machine shops are given : ing, fourth Wednesday of each month. A. E 








Reducing Vibration and Noise. Armstrong Cork 





Thornley, corresponding secretary, P. O. Box 796, 
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ind Insulation Co., Pittsburgh, Penn. Booklet The Victor Die Casting Machine Co., formerly Providence, R. 
Pp. 32; 5x7 in.: Ulustrated This describes Of Wayne, Mich., has moved its factory and New England Foundrymen’s Association. Reg- 
the application of Nonpareil cork to machinery, office to Ypsilanti, Michigan ular meeting, second Wednesday of each month, 
motors, fans, etc Muller & Phipps, Ltd. Englewood, N. J., have Exchange Club, Boston, Mass. Fred F. Stockwell, 
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This includes list of new stock of hardened-steel is the representing of American manufacturers, first Tuesday. Elmer K. Biles, secretary, Oliver 
helical or spiral gears . H. A. Sellers being in charge Building, Pittsburcs, Penn 
Thor Pneumatic and Electric Tools Inde The Alvord Reamer and Tool Co. has purchased Rochester Society of Technical Draftsmen 
pendent Pneumatic Tool Co " Phor Building, the property of the Alvord Reamer Co. and the Monthly meeting, last Thursday. 0. L. Angevine, 
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K — oo . ( . 2 a. * *“*- Frankel, secretary, 310 New England Building, 
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P. l © ee Western Society of Engi Chi ml 
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Seeerecencenserenseneenenseneceessesnssseesseds 3 Forthcomin Meetin s month, excepting July and August. E. N. Layfield, 
: secretary, 1785 Monadnoc icag 
J. E. Monry has been elected secretary of the | 2g gs secretary, 1 lonadnock Block, Chicago, Ill 
Medart Patent Pulley Co., St. Louis, Missouri PaO EE Philadelphia Foundrymen’s Association Meet- 
W. H. Thauvette, formerly superintendent of The Society of Automobile Engineers will hold ings, first Wednesday of each month Manufac- 
the Kelly Reamer Co.. } take like positi a : ate turers’ Club, Philadelphia, Penn. Howard Evans, 
: Re: » as taken a iike position its annual convention at Ottawa Beach on Lake .,, tary, Pier 45 North, Philadelphia. Pe 
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By John B. Woods 
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SYNOPSIS—The war and the ending of the war 
have had and will have marked effects on 
chinery building. In this article Mr. Woods, 
has visited practically every sawmill district in 
tells what is com- 


mae h ine ry after 


ma- 


] 
who 


America, and many in Europe, 
ing for builders of woodworking 


peace is dec lared. 





One of the favorite topics of conversation this spring 
“What will happen when the war ends?” Of 
its popularity is not a new feature, for the question has 
brilliant journalists and country store 


course, 


been discussed by 





over and above the growing limit. It is quite possible 
that after peace comes the owners of timber lands in the 
in a in- 
that the need is great enough to 
justify their beyond the of 
growth to replenish in many years. And it also is quite 
probable that the vast forests of Russia will become the 
of intense lumbering activity, that will 
in many 


European states—the Governments good many 
stances—will consider 
forests far 


denuding power 


scene an activity 
instances mean new enterprises. 

It is a foregone conclusion that lumber cannot be made 
without machinery. The place of manufacture does not 
matter did a but the matter 
of equipment grows more important every year. And 


so much as it decade ago, 


sages with equal the inability of 
fervor these many . European mills to 
months. It appears <>. > oN meet the demand at 
—~ ze s-s =. <—~_ “pa ad 7 S< —-_ 
in, ~ =a > P= ‘ . 4 | ‘ ’ m : 
that almost all of == og 2, ~ ive ety tote. Ges: ie first results in a 
us are bound to : ~ ae, ~* i ee mes VS great outflow of 
a . ‘ we Je . ae ‘ . 
feel the reaction in . -. .. American lumber 


some manner when 


there will be an im- 





the big guns cool provement in the 
at last, and aside " f realm of wood- 
from the genuine 4 working machinery 
relief that will be (a in this country. 
experienced when . Again, if the open- 
the terrible waste of —™ --% ing of a rebuilding 
life and property is ; era brings with it 
at an end, there = an awakening 
. . man a » 

will be material ev- among the Euro 
; LUMBER WILL BE IN DEMAND FOR RECONSTRUCTION 

idences of change pean lumbermen, 
in our business conditions whether we raise hogs or build as certainly it must, the need of good machinery to 
machinery. For certain industries the change may bring — be furnished at once will open up another avenue of pos- 
lean times, notably those that have been leaders in the _ sibilities for the machinery folk of this country. And, 
profit-taking during the war, while for others that have fortunately, the realm of lumber machinery is but one of 


been outside the happy circles of war-baby families the 
dawn of peace will herald a day of prosperity and world 
trade. 

Take the matter of building materials. We know that 
lumber is bound to be the greatest factor in the first rush 
of rebuilding operations, and we have reason to sup- 
pose that the warring nations have been obliged to strain 
their resources to the limit during the war. In other 
words, the demand for underground timbers and for sur- 


face structures of a temporary nature has called for about 
they 


all the lumber had to except as they cut 


8] mre, 


angles that this new situation is likely to possess, al- 
which the writer is 


the 
though it happens to be .the one 
interested j just now. 

The cus ‘st among experts who write for publication 
upon the American export trade is to dwell 
at length upon our common fault of looking at the matter 
only from our standpoint and overlooking the fact that 


our prospective customers have ideas of their own in re- 


subject of 


gard to their requirements. In other words, we are prone 
to that suit the other 
fellow, when really he has good reasons for desiring some- 


believe whatever suits us must 
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thing different. This being the case, there may be a 


measure of value in a brief sketch of the woodworking- 


machinery business as it was conducted before the war 


by one of Germany’s foremost manufacturers, even though 
the years of strife may change certain conditions that 
formerly influenced the industry. 

The Gebriider Schmalz plant is located at Offenbach, 
really a suburb of Frankfort-on-the-Main, and although 
it was a family property, at last reports it was managed 
by one Schmalz, who knows German and European meth- 
ods and requirements thoroughly, and American almost 
as well. After spending several years in our country, 
during which time he progressed from a humble appren- 
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can better afford to waste labor than lumber, and accord- 
ingly build machines that work slowly but with wonderful 
precision. Slow-running equipment does not require so 
much power as our faster types, which reflects the differ- 
ence hrought about by the power factor. 

In America. we specialize upon the different steps of 
woodworking with a resultant device for every product, 
even to chair-leg lathes, and divide the manufacture of 
This 
is possible because the consumption of wood products is 
as to make wonderful markets for each and 

The fact that we often glut the market does 
But over there, a first- 


these various items among a number of producers. 


sO great 
every one. 
not greatly change the situation. 





THE TRANSFORMATION OF LOGS INTO FINISHED 


tice whose expenses were paid by his firm to the super- 
intendency of a great American shop wherein sawmilling 
equipment was manufactured, this practical and open- 
minded German went back to his own country possessed 
of first-hand knowledge of and respect for our methods 
and products. Also, he had added to his vocabulary an 
expletive that he frankly considered more expressive than 
any word in his own language and one that he could use 
in his plant without being criticized. 


DIFFERENCES OF AMERICAN AND EvROPEAN MACHINES 


Speaking to a group of Americans about four years ago, 
Herr Schmalz discussed a few of the differences between 
American and European machines, classifying these rea- 
Under the 
first head we must remember that wages when applied to 


sons as economic, psychologic and historical. 


machinery are much lower in the old countries than in 
the newer, and that human efficiency is not so great a con- 
sideration, while the item of power is a serious proposi- 
tion. The value of raw material is great, therefore they 





TRANSPORTATIONS 


PRODUCT CALLS FOR VARIOUS 


class manufacturer builds equipment for all lines of wood- 
working activity, from gang saws down to devices that 
clean the interiors of beer barrels so that the pitch will not 
erack off and allow the precious contents to deteriorate. 
And he makes them to order, thus avoiding the main- 
tenance of large stocks of assembled machines. 


GERMAN VIEW OF AMERICAN MACHINERY 


Entering the realm of psychology, we find that in the 
German eye we are visioned as a race which desires al- 
ways that which is newest and most efficient, which is in 
direct contrast to their method of installing mill ma- 
chinery to last several generations. , There also is the 
question of markets; for while the European makes his 
goods for a limited clientele, depending upon the good 
will and personal acquaintanceship of those who use his 
goods to extend his market, we on this side of the water 
are given to buying that which we believe will give us the 
best service regardless of the maker’s name or locality. 
At least so thinks Herr Schmalz, and he concludes that 
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such practice stimulates continual development to rise 


above the common level of machine design. 

Surrounded as they are by other nations, the Germans 
cannot but feel the effect of their neighbors’ ideas in wood- 
working lines. Then, too, they have been grinding*away 
at the for many have certain 
fundamentals of design that are typically European. For 
example, in planning machines they started with the use 
of fixed knives and have worked along these lines almost 
exclusively, while we pit our faith in movable cutter- 
Another divergence of ideas may be found in 


game generations and 


heads. 
sawmill equipment, for where we use band mills they 
stick to horizontal and vertical gang saws that operate 





AMERICAN SAWMILL MACHINERY IS 
in the same jigging manner as do the crosscutting drag 
saws of our farmers’ woodpiles. Band saws they have 
not, for where could they find the talent to keep such 
equipment filed and in condition for service? There’s the 
rub, according to the German maker. And their carriages 
are simple devices, for the difference between values in 
the various grades of lumber is so slight that it does not 
pay to turn a log between saw cuts, as is done in a 
large percentage of American sawmills. 

OLp-WoriLp MActtINnes GENERALLY DesIGNeD For VERY 


Lona LIFE 


Thus, in general, we find that the old-world machines 
ire designed for long life, all bearings and working parts 
being constructed with the greatest of care from the best 
And then they are intended to last a lifetime, 


Add to 


acteristics the items of low power consumption and cheap 


materials. 
which generally they accomplish. these char- 
labor that makes speed a secondary consideration, and the 


outward features of the situation are revealed. 
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It may be found that after war has taken its toll there 
That 
Again, the de- 
mands made upon European manufacturers may be far 


are not enough men to labor cheaply as before. 
would call for speed from other sources. 
in excess of their possibilities in many lines. The con- 
version of war munitions plants to their original natures 
There 


are many good reasons why American woodworking and 


may be attended by numerous delaying difficulties. 


other machinery should be in demand across the water in 
quantities hitherto unapproached, not only because they 
are capable of great speed and otherwise qualified as labor 
but the 
deliver the goods, 


savers, because makers will be first in line to 


Perhaps the American machinery 


. 





WITH THE IDEA OF SAVING TIME 
people will revolutionize industrial methods over there 
in a way, injecting a modicum of pepper into so leisurely 
a business as theirs has been in the past. 


B 
Woodworking Machinery in Peru 


the United Re ports, 


Peru offers a considerable market for small woodworking 


\ccording to States Commerce 


machinery. 

While this market is a limited one, it might be devel 
oped for American machines and machine tools, because 
of their superior quality ; but since the field is so limited, 
it is not believed that it would be profitable for any one 
firm to spend a large amount of money on any one line. 


The se goods could probably be best handled by a house 


The 


names of two Lima importers in position to handle such 


carrying other lines of machinery and tools as well. 


machinery may be had upon application to the Bureau 
of Foreign and Domestic Commerce by referring to file 
No. 2390. 
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From a Small-Shop Notebook 
By Joun H. VAN DEVENTER 
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Hiring a Draftsman 


By CHARLES 





SYNOPSIS 
like all other human beings; perhaps, tf anything, 


Drafismen have their peculiarities, 
they have more. A chief who does not understand 
these peculiarities or know how to adapt them to 
the end in view is neglecting opportunities, incur- 
ring expense and getting himself disliked al the 
same time. This article should interest not only 
draftsmen and their chiefs, but all who come in 
with 


contact them. 





the chief 


“ ” 
guy,” who was a 


“What do you think of that guy ?” asked 
the 
candidate for a position at the board in the drafting 


“Te’s at least 


draftsman of his assistant, as 
room, made down the hall for the door. 
healthy.” 

The chief and his assistant, being “regular fellows,” 
frequently permitted themselves irregular—undignified 
speech. The organization was a large one, with a drafting 
that 
three Vvears ago there had been no difficulty In keeping 


room carried a force of some 35 men; and up to 


the boards all occupied. Beginning with the outbreak 


of the war, however, things had changed. Men came and 
went and came again, following the call for self-better 
ment. This form of shopping one’s services about until 
the right job was landed was possible, because the plant 
But it kept this drafting 


room, as it kept other drafting rooms, in a continuous 


was located in a large city. 
state of upheaval. In consequence, the chief was getting a 
the 


and growing sarcastic. 


fine insight into characteristics of drawing-room 
labor 
He repeated his question, emphasizing one of his words 
this time—an emphasis that was eloquent of conditions 
under which he was writhing. 
“What do you think of that guy?” 


door closed behind the applicant. 


he queried, as the 


INTERRUPTING THE SLIDE RULE 


The assistant did not reply. He was absorbed in work- 
ing out a calculation on his slide rule, and evidently 
he had failed to hear his chief. Anyway, he continued 
The chief, fat man, 
sniffed good naturedly. Also, he sneaked a small bite 
of Piper Heidseick into one side of his face. He con- 
tinued to stare down the hall at the door through which 
the candidate had disappeared. He had in this 
fashion a good many times of late—since the European 
War broke, to be exact—and this staring, like the em- 


with his calculation. who was a 


stared 


phasis to a certain word in his question, was eloquently 
indicative of his frame of mind. He answered his own 
question. 

“T kinda like him, myself,” 
his swivel chair toward his desk and seemingly unmind- 
ful ef the lack of interest shown by his assistant. “I 
told him to come to work Monday morning. He’s got 
pep, and I think he’ll be a good man.” 

The assistant laid his slide rule. “I didn’t 
pay much attention,” he said, wheeling in his own chair 
and facing the chief. “I didn’t even give him the once- 
It wouldn’t have done me any good if I had. 


he declared, wheeling il 


down 


over. 


l’ve given up trying to judge a man by his appearance. 
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[ used to think that a man who was my opposite in 
appearance possessed my opposite characteristics. But 
not any more. I’m coming gradually to agree with my) 
grandmother in her saying that you can’t tell by the 
looks of a toad how far itll jump. If that man comes 
in Monday morning; if he does, I say (you don’t know 
what vou’ve got coming these days), we'll know, I hope, 
by Wednesday evening whether he’s worth keeping, but 
He turned back to his desk and 
Slide rules do 


not a minute sooner !” 
squinted speculatively at his slide rule. 
After a moment he picked it up and 
began a series of calculations avain. Presently he inter- 
rupted work to make a concluding observation: 
“We’re lucky to get anything that can push a pencil along 
a straight-edge, these days.” 


sometimes lie. 


his 


“T hunted 
a good many jobs, myself, before I finally got settled 
“And the things I got 
peeved over in a possible boss upon our first interview 
I try to Fon 
instance, whenever [ struck a man who shoved a pad and 
pencil at me the first thing, then asked me to write down 


The chief sat back reflectively in his chair. 
here,” he declared thoughtfully. 


cut out now when hiring a draftsman. 


my name and address, and then went on, himself, to write 
down the number of places where I had worked, how long 
I had remained with each one, what my salary was and 
my reasons for leaving—all under my own handwriting 

and then, having all this information, wheeled pleasantly 
and faced me and asked what I wanted as a salary, and 
upon hearing it held up his hands in holy horror—I say, 
such a man always got my goat and never my services. 
Such a proceeding is useless; it is even nonsensical. The 
man’s What he and 
deemed of primary importance, was that he should be 
not I; and he almost invariably got peeved him- 
self when I asked into the nature of his work, how much 
of it he had, the got around—how 
often—and what the hours were. I don’t do that, myself, 
That is one tvpe of chief drafts- 
And there 


viewpoint was biased. sought, 


pleased 


when paymaster 
now, and I never will. 
man who cannot see the woods for the trees. 
are others. 
Wuo’s Your Great-GRaNDFATHER ? 
“Show me the man who is willing to fill out one of 
those who-was-your-grandfather blanks, in applying for 
a job, and ll show you a man who needs a job mighty 
bad. 


are against him. 


He may be a good man for all that, but the chances 
A good man will not fill out such a 
blank have to. Moreover he is justly sus- 
picious of the organization that asks him to fill out such 
The whole process is too mechanical. There 
is nothing of the human in it. He feels that he will 
go into that organization like a tagged piece of machinery, 
a miller or a lathe, and be so regarded all the while he 
stays there. He feels that he will be numbered—tagged 
and numbered—and enjoy about as much human relation- 
ship with the organization as a machine tool. Then there 
may be reasons why he left some previous emnloyer whith 
he is willing to state in language, but which he refuses 
to put down in black and white for the delectation of 
those over him ‘for all time to come. He doesn’t have 
to do these things and he doesn’t do them, because he’s a 
good draftsman and he knows it; he keeps pushing along 


he doesn’t 


a blank. 
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until he strikes what he is after in the shape of a job, 
but principally in the shape of an employer. 

“That’s the keynote—human relationship,” 
the chief, waxing enthusiastic in his speech and as ‘yet 
blissfully unmindful of the inattention shown by his 
assistant. “We’ve had our troubes here in shortage of 
labor since the war, the same as all other concerns. But 
I doubt that we have been so short-handed as many of the 
others. The big companies are advertising all the time. 
It shows that there is something the matter with their 
methods of hiring. Big concerns offer many attractive 
reasons for coming to them. The work usually is steady, 
and the chances for advancement are almost unlimited. 
That’s the way the draftsman looks at them, anyway; 
and when you see these big organizations crying for help, 
it’s a safe bet that they lose a number of their prospects. 
Almost invariably the large organizations thrust at the 
applicant one of those long blanks to be filled out; and 


went on 


as I say, under present conditions the good man won’t 
even read these blanks. The employer who wants his 
services and who is willing to judge of their character 
by what the draftsman does in the first week or two, 
and not by what some employer says of 
them, is the man the draftsman wants to work for. 


prev it us 


LirrLe Tuines THat Make Big DirrerRENcEsS 


“Then there are other things—not so big in their way, 
but just as important. I remember once writing to a 
man who had advertised for a draftsman. His concern 
was well out of the city, yet the distance was not an 
alarming or a forbidding one, and I felt strongly attracted 
to the job. His letter back to me, however, after citing 
what he had to offer, wound up with the remark that, 
if I cared to make the trip for an interview at my own 
expense, he would be glad to talk with me. That phrase— 
at my own expense—stopped me. Not at first. It just 
didn’t please me when I first read it, though I found 
myself planning as to when I could arrange to take the 
trip. But the more I thought of it the more it annoyed 
me; it seemed to forebode ill of some sort in connecting 
myself with that organization, and I finally rejected th 
offer. Perhaps I was a little sensitive about it, too much 
so. Then again, perhaps I wasn’t. Had he neglected to 
make that statement, | should have taken the trip with- 
out thought as to expense—in quest of jobs, I had taken 
longer journeys at my own expense—and the thing would 
have passed off naturally. But when that man out 
to inform me in a matter of some five or six dollars, | 
concluded that he might always quibble in that direction 
and passed him up. A very decent chap, too, no doubt. 
He just hadn’t taken my pulse correctly; that was all. 

“Then I knew of a chief draftsman once who turned 
an applicant down because the latter couldn’t talk English 
that was easily understandable to the chief. He figured 
it out this way. As he listened to the applicant, the 
chief draftsman found that he was paying too much atten- 
tion to how the man was talking and not enough attention 
to what he was saying. The chief decided that that 
would mean a loss of valuable time in the drafting room. 
In a sense he was right. The man might have the best 
ideas in the world, but because he expressed these ideas 
naively—peculiarly, perhaps—the chief, attentive more to 
the way the man was expressing himself than to what he 
was expressing, would lose time in getting to the kernel 
of the thing—the idea. So he let the man go—or rather, 


set 
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Still, that man might have 
The chief never learned, 


he refused to engage him. 

the board. 
because he never gave himself the opportunity to learn 
by engaging the man. Any man ought to try anything 
once, for the good of his soul in determining what and 
what not to avoid later; and any chief ought to try any 
the ex- 


been a wizard at 


candidate for a job once at least. The cost of 
periment well pays for itself afterward in judging candi- 
dates, especially of the type he is compelled to discharge. 
“T try, 
When 
I lose an especially good mathematician, I try to fill his 
place with a good mathematician. When I lose an embryo 
inventor, I look for such a man to succeed him, Drafts- 
Some are good at mathematics, some 


“Take my own force here,” went on the chief. 


as you have noticed, to keep the gang balanced. 


men run like that. 
are born inventors, some are hogs for detail, and a few, 
a very few, fill in wherever and at whatever they are put. 
But the balance runs in other things, too. I try to keep 
a Hungarian as far away from a Roumanian as I can 
get him, and no sane man will place a Norwegian next 
toa Swede. Likewise, the Yankee likes to work alongside 
of a Yankee- -for reasons nobody need explain. 

More 


are sensitive 


“It’s a peculiar thing—this hiring a draftsman. 


so than in most other trades. Draftsmen 
as men, and to maintain satisfaction in a force of drafts- 
men calls for an exercise of talents not generally specified 
a chief. It may 
an impresario trying 
but In 


in a letter calling for the services of 
not be as bad as the difficulties of 
to hold a company of artists to their contracts ; 
many the as difficult, since in 
their work draftsmen have time and the opportunities to 
mull over their real or fancied grievances. The result 
often is that from the 
molehills to that of mountains, and the first thing you 
fill. These difficulties 
expand in direct ratio to the prosperity of the country, 
It some- 


wavs situation is about 


size of 


these grievances mount 
know you’ve got a vacancy to 


and never were they worse than they are now. 
times makes me hot under my horse-collar; but then, I 
was once a draftsman myself, and that thought, with the 
soothes me. 


memories it brings, 


DirricuttTies THar Owners RARELY UNDERSTAND 


“Owners rarely understand these difficulties. For in- 
stance, the Old Man, when he engaged me, talked nothing 
but output. Output was his first and last word. All the 
while he was talking output I was figuring mentally on 
fat men and lean men and nationalities and education 
and drafting-room light and number and easy accessi- 
bility of reference tables, just what quantity of supplies— 
rubbers and pencils and the like—the organization would 
stand for, how often the ghost walked to the workmen, 
and things like that. They count, you know; they count 
a lot. Output is all right, and it’s all right for the Old 
Man to think only of output; but output depends much 
on other things, things which nobody but the secretary 
gives a thought to, and he generally begrudgingly, so I 
couldn’t help but let my thoughts drift that way a little. 

“Draftsmen nowadays quit their jobs for reasons that 
few organizations get ‘hep’ to. Some let go because the 
light is poor or because their tables are located in such 
a way as not to take advantage of what good light there 
is. Some are machinery men by taste and training and 
quit when they find the work taking on more and more 
structural form. Some are structural men who hate ma- 
chinery and take the job merely to tide themselves over 
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into a machinery plant. Some—creative minds—want a 


steadily increasing difficulty in their work, must have it 
in order to be held interested; and they ought to have 


it, for these are good men and rare, but they will quit if 


they don’t get what they want. 
“And so it goes. 
Hiring brains is what we mean. 


a draftsman! Good Lord! 
And hiring brains is 


Souls 


Hiring 


like hiring souls—it can’t just be done. can be 
invited to come in and help out, but that is about all 
A draftsman knows his worth 
the not. The 
let’s make it six inches long, 


are gone, and 


that can be done about it. 


to an organization, even if owner does 
days of the ‘rule of thumb’ 
John; that ought to be strong enough! 
gone for good. Your draftsman decides, sets it down for 
all time: question and argument and consequent loss of 
his 


time in the shop are thus obviated. Does he earn 


money ? 1 am strongly inclined to believe that he does. 
Just how much waste of valuable time he obviates in the 
shop has never been figured out, and sO his exact worth 
to an organization has never been figured out; and so, 
to continue, he remains a sort of questionable and puzzl- 
He himself knows, however, 
the 


efficient he becomes the more independent he becomes. 


ing factor in the personnel. 


and the longer he remains in the game and more 


VALUE or A DrarrsMAN’s TIME 


whether right or wrong I can’t sav. 
that 
what was coming to him in wages. 
to the inability to figure his time, the true worth of 
it, on a job A 
part 


“Tle figures it out 


because of my job here the draftsman never got 


This is due, perhaps, 
for so much money. A 


" 
sells 


machine 
machinist’s or a molder’s or a patternmaker’s— 
in the production of that machine can readily be ascer- 
But not the draftsman’s part. In the making 
But the drafts- 


man’s worth to a concern does not stop there, nor does 


tained. 
of the drawings, to be sure; that’s easy. 


his value to an organization begin and end with the turn 
If anything, it begins with the 
finishing of the drawing. From the patternmaker to the 
erecting man that particular drawing spells value in saved 


ing out of a drawing. 


time. It is a manifolding proposition; its value builds 


up and steadily up as time goes on, till fire or flood or 
failure terminates its existence and therefore its value. 
“And so,” the chief, “I human 


continued trv to be 


above all other things when hiring a draftsman. I know 
his viewpoint, because I once had it myself. No, I 


haven’t got it now. Being a boss changes that somewhat. 
I show him what he will be up against—to use his own 
language—if he cares to come to work here. I show 
him the drafting room; indicate, if possible, where h 
will work; explain our line in detail; what our hours 
are; when we pay off; what he may expect in the way 
of a future, if he makes good, though I never raise this 
point in my speech—that he may possibly fail with us. 
Altogether, I say to win his friendship and through this 
his interest and loyalty in and to me and through me 
to the organization. I even try 

“Say!” interrupted the assistant, somewhat impatient- 
ly, “I am trying here to work out the probable strains in 
that big connecting-rod, and I can’t do it with your 
gassing like that. If you must talk,” went on the assist- 
ant, grinning, “go engage the use of an auditorium— 
in other words, hire a hall!” 

The chief himself grinned, bit off another chunk of 
tobacco and shut up. 
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Terminal Winder 
By JAN SPAANDER 
The winder shown in the illustration was used to form 
the eyes of so-called pig’s-tail terminals for two different 
The thin copper blanks were punched and 
split before forming the eyes; this was done by laying the 


sizes of wires. 


blanks on the anvil A, while the cranks shown on either 
side of the baseplate were moved to the outside. The 
baseplate is a flat piece, and to it were fastened the anvil 
and the bearings for the side cranks EF and F. These 
cranks were provided with two pins @ each, and these 
pins were of different diameters. One was at the center 
and the other was spaced slightly more than the thickness 
of the copper blanks from the central pin. 

An eye was formed by gripping the blank on the anvil 


between the two pins and turning. The operation was 





Pigs Tail 


Terminal 





“Mj 


TERMINAL 


WINDER 


repeated on the other side, this producing the second eve, 


differing in diameter, because of the difference in the 
pins. 


Casehardened Jig. Bushings 
By H. W..Jounson 
Why are jig bushings almost always of tool steel, hard- 
ened, ground and lapped? If a man who makes bush- 


soft steel them is open to 
censure, then I am a double-dyed sinner beyond hope, 


ings from and casehardens 
for | have made, or caused to be made, hundreds of them. 
[ have put them in jigs, side by side with tool-steel ones. 
I have put them where no bushing could last long, and 
[ have put them on easy jobs. For the most part they 
When they have failed, it was 
due to lack of skill in hardening. 

I favor their use because they ean be left glass hard on 
the surface, with no fear of breaking. In the larger sizes 


In all 


sizes there is a good saving in labor, due to higher cut- 


have been successful. 


there is a considerable saving in material cost. 
does 


and 
on small bushings for ordinary work I have left out grind- 


ting speed possible with soft steel. Casehardening 


not seem to cause much change in size in the fire, 


ing without causing trouble. 

In making these bushings two points have made them- 
Do use a pyrometer, and do not depend 
on potassium cvanide. Cyanide will not go more than 
skin deep, no matter how long you cook it. I like the pre- 
pared hardening compounds best, and I believe more uni- 
form work will be had than can be secured with home- 


selves manifest: 


made raw- and burned-bone mixtures. 
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Press Tools for Typewriter Key Levers 


By Frank A. STANLEY 





SYNOPSIS—Details of design and use of tools 
for blanking, piercing holes, bending and extrud- 
ing pins in typewriter key levers. Comb-culting 
tools and punches, and dies for making copper 
clips are also shown. 





The key levers used in the Noiseless typewriter consist 
of two main parts: The front lever carrying the circular 
keys, and the rear lever attached to the front lever proper, 
and having at its rear end a fulerum hook by which it is 


levers are uniform throughout the set for overall length, 
but each lever differs from the others in respect to the 
location of rivet holes and a lug underneath the front 
lever. The levers, front and rear, are shown in the draw- 
ing, Fig. 1. It will be seen that they are classified in 
each case as long, medium and short. Of the long levers 
there are nine; of the medium length there are nine; 
the short there are nine, as indicated in the 
drawings. The front levers are made of sheet steel 0.040 
in. thick, the rear levers being also made of the same 
material, but with the thickness increased to 0.057 in. 


and of 




















suspended in the machine and on which it pivots when Fig. 2 illustrates the press tools used in the production 
of these levers. The blanking tools for 

Legere Lever — the front key lever are shown at A at 

Se ae aun the right-hand side of the group. It 

¢ 13 ag? - al will be seen that these are of simple de- 

B 13.926 | sign, requiring practically no explana- 


tion. There are, of course, three sets 
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zon, Of tools for the three lengths of levers, 
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SHORT tools for the rear lever are shown at B, 

"1G. 1. STAILS OF SIX STYLES OF KEY LEVERS a | ae : ) 
ya. 2. DEEARS OF Ot ee a eee Fig. 2. These also are made in a set 


the key is depressed by the operator. ‘These two parts 
are put together in correct position by a series of short 
pins. These pins are formed by extruding the metal from 


of three punches and dies of the same general type as the 
pair illustrated, but differing from them in that the 
rectangular portions of the die for the rivet holes are not 

















FIG. 2. 


the side of one of the levers and forming corresponding 
seats or blind holes in the other member, into which they 
fit tightly. In addition to the three pinholes, other holes 
are pierced for the purpose of securing a copper clip. 
There are twenty-eight key levers in each typewriter. 
The twenty-eight front levers and the twenty-eight rear 





PRESS TOOLS FOR KEY LEVERS 


positioned the same from the pivot hole at the rear end 
of the lever. 

With both the front lever and the rear lever the punch 
and dies are laid out obliquely, so that the work is 
punched out of the strip of stock at an angle which allows 
the offset portions of the work to interlock closely, thus 
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voiding any particular waste in the material. The tools 
at B for the rear have an interesting form of 
stock stop. This the bell crank C, which 
normally is held down to working position by a spring 


levers 


consists of 


on the rear end of the lever that causes the inner end 
to be depressed on the downstroke of the press. Compres- 
sion spring dD, carried by the punch block, strikes the rear 
end of lever C, and when the punch travels upward again 
after the blanking operation, this spring D holds the stop 
open for a sufficient length of time to allow the stock to be 
fed and is then stopped by the throwing down of the 
stop G through the action of the compression spring RE 
under the rear end of the stop. 

A stop operating on somewhat the same principle is 
carried on the front lever tools A. This stop is pivoted 
at F’ so as to be operated automatk ally by the downstroke 
of the punch block. 

AN Dre 


The tools at @ and //, Fig. 2, constitute an adjustable 
piercing die and punch for the holes through the levers. 


ADJUSTABLE PIERCING 


Referring to Fig. 1, which shows the dimensions of the 
long, medium and short rear levers, it will be seen that 
dimension K varies throughout the series of twenty-eight 
This means that the two smaller rivet 
the right also vary in position the 
These three holes taken together are pierced in 


levers. holes on 


throughout whole 
series. 
twenty-eight places in this one set of tools. 

It is of great importance that hole A’ be pierced the 
exact distance specified from the center of the hook ful- 
This must be held to less than a 
for 


crum at the rear end. 
thousandth of an inch of the center distance called 


in the table under each lever. In order to secure this 


degree of accuracy in the piercing process the die is 
arranged so that the lever is located from the hook ful 
crum. It will be seen thus placed in the die G, with 
the hook slipped over the locating pin at J, Fig. Re In 
this position the lever is held against end motion by 
that is, the pier ing dies 
The die 


member which carries the work is adjusted longitudinally 


suitable stops. The round dies: 


proper, have a fixed position in the die block. 


so that the lever mav be placed over these. dies at ary 
distance desired either to the right or to the left. 

The adjustment to position for each of the twenty -eight 
settings referred to is obtained with the requisite degree 
the block at JL. 
In setting the carrying member of the die correctly for 


of accuracy by a set of end gages in 
a given lever, the proper end gage is placed in the open 
J, with one end in contact with the end of the 
the the other end 
bearing against the end of the die block. Knurled screw 
M is then tightened to hold the lever-nesting member 
in this correct position. It will be that there is 


a long helical spring carried on a guide rod at the left- 


frame at 


inner side of movable member and 


seen 


hand side of the guide block, this spring always acting 
against a voke connecting the two rods tapped into the 
This 


spring always tends to draw the nest toward the left, so 


rear end of the movable nesting member of the die. 


that in setting the device with the end measuring gages 
the movable carrying nest is drawn back with practically 
a fixed degree of pressure, with the result that the gaging 
in the setting process is always conducted under the same 
conditions as to contact with the die parts and the gage 
itself, 

The piercing punch at 77 carries three round punches 
that are guided in the stripper plate, the plate being 
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mounted upon guideposts and acting in its descent 
against two rubber cushions, this procedure supplying 
the pressure required for stripping work from the punches 


upon the upstroke of the press. 
EXTRUDING THE PINs 
Referring again to the drawings, Fig. 1, it will be 
that the rear ends of the front levers have three 
holes pierced through them measuring 0.102 in., while 
three holes of similar diameter are punched half through 
In piercing these holes 


seen 


the lower lugs on the rear levers. 
half through, the pins of the same size are forced out of 














FIG. 3. KEY-LEVER BENDING TOOLS 


the back face of the levers to a sufficient height to form 
locating plugs, or rivets, to fit the holes pierced through 
the rear of the front This is in reality an ex- 
trusion process and makes possible a very neat joint 
the It is accomplished with the 


piercing dies already described in connection with Fig. 2. 


levers. 


between two holes. 


A Ser or Benpine Toots 

The front, ends.6f the key levers are bent at right 
angles«to receive the ‘finger. disks, in the tools shown 
in Fig. 3. These are uSed_in*a small press and consist 
of .a die in which. the front lever’ is slipped flatwise, 
with the disk to the left, where it rests upon the base 
of*the die. The punch, in coming down, notches the 
disk at the side by pressing the disk down at right 
angles to the end of the key lever proper on the center 
line of the disk. The work before and after bending is 
shown on the bed of the press. 

When the key lever is slipped onto the die it is held 
in place by a moventent of the hand lever to the left, 
which, when it is swung to the left, draws down the stiff 
clamp seen directly under the punch. After the bending 
operation the hand lever is moved to the left. This 
releases the clamp, and the bell crank shown at the front 
of the clamp is operated by its spring to swing the lower 
end forward and sweep the key lever out of the die. 

The press tools at the left in Fig. 4 are for making 
the comb shown in detail in Fig. 5. This comb has 
twenty-eight slots of uniform dimensions, so far as width 
and depth are concerned. At the extreme right-hand end 
there are three slots of different depths and 0.060 in. in 
width, while the twenty-eight main slots are 0.040 in. 
in width and 1 in. deep. 
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The comb is made from material of the same width 
as the finished part, so that no stock is wasted on the 
outside of the blank. The strip simply feeds through the 
die guided by its two edges and is positioned against the 
end stop shown at the back of the die. The punch carries 
a complete set of shear blades that are held between 
spacing blocks, and the whole line of blades and blocks 
is secured by the setscrews at the right-hand end and 
along the side of the die. 

The punch and die for the comb are of the pillar 
type, with substantial guideposts that maintain positive 
alignment between both members to make it impossible 
for the punch blades to shear into the sides of the die. 
The angle on the end of the punches is sufficient to 
make a free cutting tool, and as these strike first against 
the bottom of the slot and shear toward the open face, 
there is no tendency for the work to be deformed under 
the cutting action of the tools. The punch block carries 
at one end a shearing blade to cut the comb to the right 
length, so that after the first series of slots have been 
punched in the first blank, and the strip of stock has 
been fed forward to the stop, the next downstroke of the 
press shears off the first comb at the moment it punches 
the slots in the second comb. The slotting punches, in 
addition to the end shear, also have considerable side 
clearance, and the cutting action is a free one. 

The punch block is so built up that any one of the 
thirty-one cutting blades can be readily removed for 
replacement when required, or for sharpening in case it 
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yz in. below the face of the clip. They are blanked, 
pierced and formed six at a time in the tools referred to. 
These are of the pillar type with guideposts located at 
diagonally opposite corners. 

It will be noticed upon inspection of the photograph 
that the tools are arranged so as to punch half of the 
length of the clip at one blow, after which, when the 
stock feeds forward, the second half is finished—which 
means that after the first stroke a complete set of clips is 
produced on each stroke, the bending of the offset, the 
forcing down of the depression for the detent, the piere- 
ing of the holes in the ends and the cutting off being 
accomplished on the first set of six with the same blow 
that forms the next set of blanks. 

This arrangement of the tools cuts the scrap across in 
the form shown by the specimens at the front of the dies. 


TOTTI 


The work feeds in from the right-hand side under the 
stripper plate, and when the punch descends, the six 
piercing punches pass through the ends of the blanks and 
the outside of the clips is cut out by the punches im- 


When the stock 


mediately opposite the piercing tools. 

















FIG. 4. 


has become injured and requires attention before the 
entire series is to be resharpened. 

The stock used for this comb is 0.045 in. thick and 
the stock width is 0.141 in. The comb as cut off is 
8.90 in. long. 

The tools shown at A, Fig. 4, are for manufacturing 
copper clips that are later on attached to the key levers. 
These clips are about 1 in. in length and } in. in width 
and have a hole about ,*; in. in diameter pierced at one 
end, and are offset at the other end by yy in. Near 
this offset they are indented to form a detent projecting 
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feeds forward against the stop at B, and the punch again 
descends, the bent offset is formed at the front end of 
the clip, the depression forced in, and the rear ends 
cut to the correct half circle, thus completing the first 
set of six clips and at the same time forming the outside 
and piercing the six holes in the next set of six. 
This makes a rapid operation, and the cutting of the 
scrap into short lengths keeps the tools clear of material. 
The upper die punch carries a stripper that is spring- 
actuated to hold down the six blades as they are cut off 
from the main part of the strip. 
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The stripper plate on the die at C holds down the 
strip of stock. At the same time the holes that admit 
the piercing punches are sufficiently enlarged at the top 
by bellmouthing so that the punches can be made with 
enlarged bodies above their piercing sections to insure 
stability and long life in operation. 


Early Recollections of Thomas A. Edison 
By WituiAm H. Harrison 


At this time, when Thomas A. 
is actively engaged in means for national 


Edison, although 70 
years of age, 
defense, it seems appropriate that one who knew him in 
his earlier days of struggle and experiment give a few 
facts. 

I first met Mr. Edison in 1874, when he was located on 
the top floor of the old Gould Brothers building on Nerv 
Jersey Railroad Ave., Newark, N. J. We became well 
acquainted so that I had free entry to his workroom, 
and he often spoke to me of his ideas and desires. He 
was then bringing out a machine with a keyboard like 
a typewriter, whereby any person without telegraphic 
knowledge could press out a word by means of the letters 
on the keyboard and transmit a message that was printed 
at the opposite end. What this machine | 
do not know. 

After that, he and a Mr. Unger opened a shop on 
Ward St., Newark, and it my custom to call on 
him nearly every morning on my way to New York. 
Here he could be found busy, often having kept his 
corps of men working 22 hours. There was no let up 
while they were experimenting on matters that were then 
pending—the telephone transmitter, the quadruplex tele- 
graph system, etc. Later, it being too much of a strain 
on him, Mr. Unger had to give up. 

Then J. T. Murray and Mr. Edison formed a copart- 
nership, called J. T. Murray & Co., which also located 
at the Ward St. address. This company developed and 
brought out the Gold and Stock Co. ticker. I know 
what hard work they had and also know the comments 
made by others, who told me that Edison was up against 
an impossibility. Two little gear cutters, which were 
necessary to the work, had cost ten times what they could 
But the impossible was 


became of 


was 


afterward be manufactured for. 
overcome and success attained, for when the ticker was 
finally tried out Edison had won, and today the stock 
ticker is doing its work. After they had fulfilled their 
contract and delivered the machines, the firm of J. T. 
Murray & Co. was dissolved and the machinery disposed 
of. One-half of it was put in my hands for sale, and 
[ sold the two little gear cutters for considerably less 
than they had cost Mr. Edison. 

By that time he was working on the electrie light, 
now made famous as the “Light of the World.” He 
started a shop and laboratory at Menlo Park as, he told 
me, he did not want to be disturbed by any one. I was 
well acquainted with a number of the men who assisted 
him there and who with him worked out the telephone 
and the phonograph. They were all kept busy with very 
little let up; it was the survival of the fittest. 

When he strung a line of wires from his shop to the 
depot at Menlo Park and hung on it the little glass bulbs, 
and the power of the dynamo was turned on, he was able 
to do what many people said was impossible. After a 
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long series of discouragements, which were only overcome 
by persistent, hard-working, determined experimenting, 
he had accomplished another impossibility, according to 
those who did not perceive the ability and perseverance 
Some thought he was a cranky inventor; I 
always found him a pleasant, quiet man, and had the 


of the man. 


highest regard for him in every respect. I remember 
Mr. Edison told me long before the wireless was brought 
out that some day we would find people talking without 
wires, and while he had not been able to think of the 
matter some one would, without a doubt, find the way to 
do SO 

He afterward started in Goerck St., New York City, 
a plant wherein he made dynamos, motors and trans- 
mission machinery. Finding that taxes and other ex- 
penses in New York were getting burdensome and that 
there was no chance to expand, he began looking for 
some place where the necessary room could be had. 
Through a mutual friend the Schenectady location was 
decided on and purchased. The change to the General 
Electric Co. came later, when the merger of a number of 
other companies with the Edison was made. 

In the meantime, Mr. Edison had developed the phono- 
graph and started the works at West Orange. Here I had 
the pleasure of calling on him in his laboratory and found 
him the same hard-working, pleasant man as before. The 
immense popularity of his phonograph for commercial, 
musical and other purposes shows what a degree of per- 
fection it has attained, due to the care bestowed on it 
by him and his efficient helpers. 


>. 
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A Handy Carry-All for the 
Drafting Room 
By F. E. Porrer 


It is customary for drafting rooms to place their draw- 
ings, either every night or once a week, in a vault for safe 
keeping. The device shown in the illustration has proved 





ASSEMBLED CARRY-ALL 


THE 


satisfactory for carrying the drawings. It is easy to make, 
two pieces of white pine A 37x 14x} in., two black 
japanned door pulls B, and one piece of unbleached cloth 
C 37x30 in., being fastened together in the manner 
shown. If desired, a small hook and eye may be attached 
at each end of the wood crosspieces to hold them together 
and prevent the loss of drawings when the carry-all is 


laid down. 
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Design of Spline Broaches’ 


By WALTER G. GrRoocOCcK 





SYNOPSIS—The chief point to consider in the 
design of spline broaches is the even distribution 
of work to the various teeth. In this article, the 
question of how to do this 1s discussed at length. 
The practice of staggering teeth is described and a 
sample broach data sheet presented. 





Much that has been said of the solid type of double 
keyway broaches is applicable to spline broaches. The 
main point that has to be considered here is the best 
method for a propersdistribution of the work. There are 
several ways of designing the teeth, and of these methods 
two will be discussed. First, the splined teeth of the 
broaches may be made all one width; that is, if it is de- 
sired to have the finished spline ? in. wide, then all the 


broach teeth will be made to this width or just as much 





' 
Hi Wheel shou/d} 
claron Bevel | 








A Faolfs 4 


FIG.4 
Grinding the Broach 





FIG.5 
A Diamond Holder 


1 TO 5. MACHINE OPERATIONS ON SPLINE 
BROACHES 
Fig. 1—Diagram of teeth. Fig. 2—Method of milling the 
teeth. Fig. 3—Beveling the teeth. Fig. 4—Grinding the 
broach. Fig. 5—A diamond holder 


FIGS. 


Jarger as will give a splined hole the keyways of which 
will be slightly under the predetermined maximum limit. 

There are several objections to this method. In pulling 
out the hole, particularly if the broaches are loaded up— 
and this must be done, if it is desired to get the maxi- 
mum output—there will certainly be occasional drags 
along the side of the spline. Further, with very tough 


steels there may be undesirable drags at the end; some- 
times pieces will pull out. Again, with this method all 


the teeth must be of exactly the same width: and the 
dividing of the teeth—that is, their angular spacing— 
must be accurate, or ridges will show on the work. 

This extreme accuracy applied to every broach in the 
set adds to the expense of making them.* Apart from this, 





*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 






the question of holding the work to close limits will be 
more <ifficult of attainment because of these ridges, and 
the fact that all the the width 
generally results in keyways that are more or less taper- 


broaches are of same 
ing toward the hole. 

The alternative method is to make the spline teeth of 
different widths. Suppose that a set of broaches are to 
he designed to vive a hole suitable for a 2x 1$-in. shaft 
having eight 2-in. splines. Then the broach teeth will be 
as follows. Assume that five short broaches are required. 
The first four broaches should be so proportioned as to 
diameter that they will bring out the splineways to the 
full depth, the fifth broach being used to bring them out 
to the required width; that is, the fifth broach should 
just take a light cut up each side of the splineways. 

To insure that the roughing broaches work easily, with- 
out undue friction on the unrelieved sides of the teeth, it 


Section through Broach 

is best to have each successive broach with slightly nar- 
rower teeth than the preceding one. The sizes that will 
work successfully for such a set of broaches are given in 
the diagram, Fig. 1, which shows the teeth exaggerated 
and superimposed. Some designers give the finishing 
broach more to do on either side, but I have found that 
1/64 in. per side produces cleaner results together with 
longer broach life. 

Of the many different ways of arranging the roughing 
broaches so as to take a maximum cut for any given 
material without loss of efficiency there is no other so 
effective as that of staggering the teeth of the broach; 
that is, arranging for successive teeth to cut alternately 
at the center and corners of the splineway. 

The best practice is to have only the last few teeth of 
the broach, which bring the hole out to the full depth, 
left unnotched. These unnotched teeth should never have 
much load and should only be used to give an even ap- 
pearance to the top of the splineway. 

ADVANTAGE OF NotcnEep TrEeTn 

The greatest benefit derived from the system of notched 
teeth is found in the fact that less room is required for 
the chips. It is generally recognized that the longer the 
hole that has to be broached the wider must be the spacing 
of the teeth. There are two reasons for this: First, the 
total load on the broach may be more than the cotter will 
stand without shearing, if too many teeth are in action 
together without reducing the load per tooth : secondly, 
the longer the hole for any given load per tooth the 
greater the required chip space. Now, for maximum life 
of the broach a minimum load per tooth is necessary, and 
consequently for any given length of broach the aim must 
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be to divide the work among the largest number of teeth 
that is consistent with ample chip space. This, then, is 
why the notched-tooth system is so effective. 

When the teeth are not notched—that is, the chip 
full width—the chips pile up in front of the cutting tooth 
and only about one-half of the space provided is actually 
used to accommodate chips. On the other hand, when the 
teeth are notched, the chips do not stay in front of the 
teeth, but will fall on either side. Thus, for any given 
load of tooth and length of hole a shorter pitch can be 
used for notched teeth than for teeth that are of full 
width. This fewer broaches to the the 
same number of broaches may be provided and the load 


means set, or 


per tooth decreased, thus insuring a longer life. 
STAGGERING THE TEETH 


The staggering of the teeth may be accomplished in 
several ways, but the following methods have been well 
tried out and can be recommended as easy of application 
and rapid in action. The corner may be quickly removed 
by means of a pair of straddle mills, as illustrated in 
Fig. 2. 

The mills are set at the correct distance apart to take 
off two corners at once, as shown at A. As the width of 
the tooth that is left should be constant, then as the height 
of the teeth is gradually increasing by a definite amount, 
the knee of the miller must be lowered to allow for this 
difference in height. For this reason it is best to notch 
all the corners of each tooth before proceeding to the 
The method is as Set the 
the first tooth and take a trial cut; 


remaining teeth. follows: 
cutters central over 
lower the knee and divide; then follow the same process 
all around, noting the setting of the knee. 

If the corners are notched sufficiently, move the table 
of the miller a distance equal to two pitches and repeat 
the notching, taking care that at each successive row of 
teeth the setting of the knee is diminished by the amount 
of the rise of the teeth. This small amount may be cal- 
culated, or it can easily be determined by trial on the 
first few teeth. By this method the cutting portions of 
the teeth are of approximately the same width, and this 
is a very important factor in the cutting efficiency of the 
broa¢ hes. 

One setting of the mills—as to distance apart—will do 
for the set of broaches, because although the chordal dis- 
tance between each successive set of corners is increased, 
the width of the straddle mills will cover this difference. 


Ustna 45-Drea. ANGLE MILLS 


Another way is to use two 45-deg. angle mills, but the 
this that the first and 
second broach, where the height of the tooth is small, 


disadvantage of method is on 
unless the mills are quite narrow, enough is not taken 
off the corner of the tooth. With a pair of mills made 
specially for the job this disadvantage disappears, but it 
entails a change in width—spacing of the cutters—to 
complete a set of broaches. 

The groove in the center of the teeth—even numbers- 
may be cut in a similar manner, but here the varying 
chordal distance will have its effect. Consequently, the 
setting of the two half-round cutters should be altered 
for each broach, as the groove must be approximately 
If the broaches have only a few splines—say of 


it will be best to put this 


central. 
the order of 


four or five 
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central groove in with a single cutter, as shown dotted 
at B. For an eight-spline broach the difference apart of 
center cf the teeth is negligible. For broaches having 
narrow splines this central groove is best put in with a 
narrow grinding wheel, dressed to the required shape, 
after the broaches are hardened and finish-ground on their 
periphery. 

There is another operation in connection with making 
spline broaches that is worthy of mention, because if it 
is not properly attended to, the result will be poor holes. 
Spline broaches work best in holes that are a good fit on 
the broach bottom. Should the hole be over size, then the 
weight of the work would take it over to one side of the 
broach, with the consequence that the spacing of the 
splines would not be accurate with the axis of the work. 
When the next broach is put through, the work may be put 
on the other way up; and this broach would then probably 
bind along the side of the spline. 

However, the worst feature of badly sized holes is that 
occasionally some will be small, and then the front of the 
grinding portion of each tooth may try to take a cut. As 
there is no relief on this part, naturally, the result of a 
tight hole is almost invariably a bad tear. For this reason 
holes that have to be broached with spline broaches should 
be kept to fairly close limits. As a large number of 
splined holes have to be ground out after hardening, there 
is a tendency in such cases to allow a wider limit in the 
hole than is desirable; but for the reasons given, it is 
unwise, and it is sound practice to hold all such holes be- 
erinding size and two-thousandths of an 
With such limits the broaches must be made so that 


tween minus 
ime h. 
the minus-sized holes will go on, 

To prevent any possibility of the guide portions of the 
teeth tearing, the front of each guide should be rounded or 
beveled off. 
ping a small milling cutter—of the right curvature—on 
the front of each guide, as shown in Fig. 3. This puts a 
distinct bevel on the front edge and entirely prevents any 
tendency to drag. The beveling done by the cutter may 
be supplemented by forming a radius with a file; but 
this is a slow process, and unless the rounding off is well 


This can be readily accomplished by drop- 


done, it will disappear when the guide portion of the 
broa h is ground. 
GRINDING SPLINE Broacttes 
To grind spline broaches, no special machinery is need- 
ed, but accurate and careful methods are necessary. Where 
spline broaches are required, a Bath spline grinder is 


most useful. When such a machine is available. the 
erinding of the broaches is considerably simplified. On 


this machine there is provision for dividing and indexing 
the broaches, and there is also an attachment for giving 
the grinding wheel the correct curve. The wheel-truing 
attachment will also bring the sides of the wheel to the 
shape required to grind the sides of the splines, but in the 
case of broaches the wheel should never be allowed to 
work on the body of the broach and the sides of the teeth 
at the same time. 

The reason for this is as follows: When the grinding 
wheel passes along the broach, there is sure to be some 
slight springing of the broach. As the wheel passes off 
a tooth, the broach rises slightly, with the result that if 
the grinding wheel is grinding the sides of the teeth, these 
will be somewhat smaller back and front than in the 
middle; that is, there will be a high place on the center of 
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the tooth. This means of course that the teeth will bind 
in passing through the work and will need to be relieved 
before they will produce the desired result. The best 
way to grind the broaches is to grind the body first, 
shown at A, Fig. 4, and then to grind each side of the 
teeth with the flat side of a wheel, as shown at B. 

After grinding one side of all the teeth with the wheel 
in the position indicated by the full lines, the wheel should 
be reset to the position shown dotted and the other side 


as 
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This is shown to a larger scale at A, 
Both in making the broaches and in subsequently 


end of the broach. 
Fig. 7. 
grinding them this plain portion will be found convenient 
for the application of the them. When 
broaches are made without this piece, the end teeth fre- 
quently get damaged by the 


carrier to drive 
carrier. 

To prevent mistakes it is best to paste on the sheet an 
end the An 
tracing should be made, all these end 


view showing correct number of splines. 


showing 


auxillary 


Spline Guides Tap er Rad 





= =—_— EVEN NOS ‘Ob N08 
wit Grinding A llowance: aelQ° ~~ Bevelhere 
Diam. +002"t0+0025" Undercut before Hardening 
Width of Spline +005 t0+0020" 
FIG. 6. STYLE OF DRAWING FOR BROACH 
of the teeth ground. As there is a possibility of some of views, to the same scale as the standard sheet: and one 


the teeth being scant—owing to distortion in hardening 
it is always advisable to go over the teeth first 
roughing them down to within a few thousandths of an 
then with a nice true clean-cutting wheel 
bringing them to size. 

But while a Bath spline grinder is a convenience in 
is not absolutely because 


twice, 


inch of size, 


making broaches, it 
the grinding may be done on any tool grinder that has a 
table of sufficient length. The requirements are means 
of accurately indexing the broach and some arrangement 
for turning the wheel to the desired curve for the body. 
The dividing head of a miller may be readily adapted to 
the grinder for indexing the broach. The diamond holder 
shown in Fig. 5, although crude, will true the wheel to 
the desired radius. 

In this device the bar A is a piece of cold-rolled steel 
drilled and tapped at one end for the screw B, into which 
a small diamond is set. When the diamond is set to the 
required radius, the grubscrew C locks it in position. The 
length of the stock A should be the same as that of the 
broaches to be ground. There is then no need to move the 


necessary, 





centers of the dividing head in order to use the diamond. 
In utilizing this device the broach is removed from the 
centers and replaced by the wheel-truing fixture. The 
grinding wheel is brought directly over the diamond and 
the radius is swept out by oscillating the diamond by 
means of the pin D, driven into the other end of the 
stock. 

In Fig. 6 is shown a standard sheet for spline broaches. 
It will be noticed that a short plain piece is left on the 
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of the blueprints from this can be cut up and the correct 
view pasted in position. The auxiliary sheet would look 
The slope for the back of the 
but it 

convenient to express it as an angle. 


Fig. 8. tooth may be 


found 


like 


expressed as a dimension, has been more 
This really depends 
on the broaches. 

The writer is shown diagram- 
matically in After the broaches 


are turned, the teeth are spaced by means of a parting tool 


method of turning the 
method 


the 
Fig. 9 and is as follows: 


used by 


taken down to the full root depth. After this slope is 
put on by means of the tool A, Fig. 9, which is fed in 
the correct angular direction, the side of the lathe is 
set to the angle given on the standard sheet. The final 
operation on the teeth, which is turning the 10-deg. 
undercut on the face of the teeth, is performed as in- 
dicated by the tool in Mig. 9, the tool being fed in at 
10 deg. 

A table of dimensions may be filled out in various 
ways. One method is to give the dimension of every tooth 
so that at any time by counting the number of teeth on 
the broach its dimensions may be taken directly from the 





FIG.8 FIG.9 % 
FIGS. 7 TO 9 SEVERAL FEATURES OF BROACH DESIGN 
Fig. 7—Enlarged view of broach end Fig. 8—Auxiliary broach sheet Fig. 9—Method of making the blank 


table. Another way is to figure the first tooth and the last 
effective tooth, idle teeth at the end. 
The method of grinding the tops of the teeth is as fol- 


also the few 


lows: The last few, or idle, teeth are ground parallel, and 
the first tooth is ground to size. The grinder is then set 


for a taper that will join these teeth in one slope. After- 
ward the table of the grinder and each 
tooth is backed off to a cutting edge. 


is set to 3 deg., 


By applying Prus- 


sian blue to the teeth before starting to back them off, the 
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relieving can be performed expeditiously, because the 
blue is distinctly visible while the work is revolving and 
forms a good guide as to when the tooth has acquired a 
cutting edge. This is of course when the blue is just 
about to disappear. 

The experience gained from previous sets of broaches, 
taken in combination with the conditions to be met, is 
the best guide in ‘designing new sets. Experience is al- 
ways valuable, but tabulated experiences are the most 


DATA FOR SPI 

Nominal Size Number and Number of No. of Pitch 
of Splined Hole Width of Broaches Teeth of 

Splines in Set per Teeth, 
Inner Top of Size Broach In 

Diameter, In. Splines, In. Number In. Roughers Finishers 
1}* 184 5 i's 4 2 32 i 
13* 2 5 is 4 3 32 ; 
1} 18; 4 ; 4 ! 32 : 
ie 2¥5 8 3 | 33 ; 
li 33 6 3 ! 32 


* Twice the usual depth 


reliable, as they do not depend on memory. For this 
reason ample notes of each set should be taken, together 
with the conditions under which they worked and how 
The data for some 
It 


number of splines, number of broaches to a set, load per 


they performed. sheet I have used 


vears is shown above. gives the size of broach and 
tooth, and is filled in with the data of a few successful 
sets. 

a new set of broaches are 
Each 


set is given a reference number on the data sheet, and 


To use this data sheet when 
made, the details are entered on the sheet. fresh 
this reference number always prefaces any entry that is 
made in regard to the operation of the broaches, the length 
of the work and the material broached. By such a pro- 
cedure all notes relating to any particular set are brought 
together: and used in conjunction with the data sheet, 
they form a reliable guide for the design of any subse- 
quent set. 


A Relieving Mandrel 


By H. B. McCray 


Not all shops are equipped with a relieving attachment 
for their toolroom lathes, and various expedients must 
he devised to overcome that difficulty when special jobs 
come up. 

We had two dozen spline milling cutters like the one 


shown at 1 to make, and no relieving attachment, so 
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the only way out was to make up some sort of an eccen- 
tric mandrel for backing off. 

We developed the indexing relieving mandrel shown in 
the illustration. It worked out well in this instance and 
proved indispensable for formed cutters untii the attach- 
ment for the Hendey lathes arrived. Even now we use it 
for grinding after hardening. 

The mandrel proper has a double center. 
is slotted and carries the index latch L. 


The flange 
The thumbscrew 


ANE BROACHES 
No. of Total Diameter of Approximate Diametral Load per 
Effect- Length Root or Tooth in 0.001 In 
ive of Broaches, Bottom of Number of Broach 
Teeth In Clearance 
Space, In 1 2 3 4 5 6 7 
30 31 4 to | 4 4 4 3 7 7 
29 31 Vy to U 44 44 4) 4} 6 6 6 
29 31 Ik to ly 25 2} 2} 2 10 
29 314 1} to ly 2} 2} 2} 8 
28 31) li toll 3) 3} 34 10 


serves to draw the semicircular end into corresponding 
slots in the flange of the bushing F’, on which the form- 
ing cutter is held. The bushing is keyed to fit the mill- 
ing cutter keyway; the single nut N and suitable collars 
hold it securely in position. The two threaded collars C 
take up end play on the mandrel, but permit indexing. 
The flange of F is slotted with the same number of 
notches as the cutter has flutes. The handle H is heavy 
and long, as this is the business end of the outfit. 

In operation, the fluted blank is clamped securely in 
place on the bushing F and the collars C tightened so 
that the bushing can be indexed but has no end play. 
The mandrel is pivoted on the outer centers between the 
miller centers, and a side or end mill of the proper radi- 
us used for removing the stock. The blank is indexed 
from tooth to tooth, first being roughed down and then 
a final finishing cut taken to true up and polish the work. 
The grinding is handled in the same manner. 

The mandrel may be utilized for relieving cutters of 
irregular form where milling is impossible, by using it 
between centers in the lathe, with a master forming tool, 
in the same manner in which the regular relieving at- 
tachment is operated. 

As might be imagined, a good-sized handle is necessary, 
as the operation time depends entirely on the width of 
the cut and the strength of both handle and operator. 
It may be adapted for various amounts of relief by vary- 
ing the position of the centers and the handle. 


¥ 
Cutting an Internal Gear in the Lathe 
By W. B. Rotitns 


An internal gear was required in a hurry, and not a 
shop in the entire city was equipped to cut such a gear. 
‘To make a jig for the shaper would have been quite a 
job. To get the work out quickly, we decided to cut it 
on the lathe. The gear, which had 90 teeth, was 14 in. 
in diameter inside, and the face measured 44 inches. 

The gear was chucked in a 20-in. lathe. After boring 
to size, 90 teeth spaces were laid off on the chuck; and a 
pointer was made so that the chuck could be turned to the 
same place every time. Two roughing and finishing tools 
were then ground and placed in the boring bar. Cutting 
was started by pulling the carriage back and forth by 
hand, the tool being relieved each time the same as when 
cutting a thread. With the assistance of a helper the 


gear was cut 


‘ 
« 


‘ 
< 


in nine hours. 
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A Method of Machining the “85” Fuse Body 


By F. Hl. 


It has been unfortunate for the prestige of American 
mechanics that there was so much hurry and bustle con- 
nected with the planning of equipment, tools and oper- 
ations on much of the munition materials contracted for 
in this country. In many cases what would have to be 
classed as very poor workmanship has been turned out by 
our factories under conditions which our mechanics could 
not control. 

It has proved doubly unfortunate, however, because 
time has shown that a large part of that hurry and bustle 
was misplaced energy. It is already being realized that 
less than nothing was gained by it, and after this par- 
ticular chapter of American industrial activity is closed, 
it will be more apparent than it is today that plunging 
ahead on an unfamiliar line of products, without first 
carefully planning every detail of the operations from 
first to last, has resulted ultimately in prolonging the 








FIG, 1 DIMENSIONS OF 3-IN. CASE-PRIMER BODY 


time necessary for the completion of many of the con- 
tracts and caused heavy financial loss. 

The chief drawback that has confronted the 
mechanic, when the problem of devising tools and fixtures 


master 


has been finally put up to him, has been the necessity of 
fitting his tools and operations to a nondescript equip- 
ment which had been grabbed up on “delivery” rather than 
quality or adaptability to any specific purpose. The re- 
sult has been a compromise between what he would like 
to do if he could work out each operation according to 
his best ideas and what he has had to do to meet the 
demands of a management clamoring for speed, with such 
equipment to work upon as has been secured and installed 
for each class of production. 

In devising the special tool equipment for performing 
the operations on any particular manufactured part, 
there are two essentials necessary to success even before 
a start is made. They are a rigid, well-designed and 
accurately built machine tool on which the special equip- 
ment is to be mounted and operated, and sufficient time 
not only to design the tools with full consideration for 
every detail, but to have them properly made in the tool- 
room. 

Given the second essential, a good toolroom equipment 


and time to make good tools, but production units of poor 
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quality, the master mechanic still has a chance to pro- 
duce an accurate output, by designing a set of tools that 
are “foolproof.” In the initial use of this term, it applied 
only to the operator, and meant the safeguarding of the 
tool equipment by various means, so that operators of 
different degrees of skill and physical strength would get 
uniform results on the same machine with the same set- 
ting of the stops. It is a fact now universally recognized 
that on all hand-operated machines none of the stop de- 
vices is absolutely rigid. A vanation of pressure on a 
stop, or coming against it with a jerk, instead of a steady 
pressure, will cause some variation on the machined part, 
and it is rare indeed that one operator can relieve an- 
other on a machine set up and properly adjusted for any 
job without its being found necessary to make some re 
adjustment of the stops or tools to suit the peculiar char- 


As 


acteristics of the second man’s method of operating. 








AND DIMENSIONS OF NO. 


FIG. 2 85 FUSE BODY 


FORM 


recognized, features began 


this fact to be 
added to the spec ial tool ce sign to equalize this variation 


soon was 


as 
in the “weight” of operators, and it is only carrying this 
principle one step farther to add features to equalize 
inaccuracies in the machine tools themselves. 

As an example of a method which in some respec ts fol- 
lows the principle of foolproofing both against the oper- 





ator and the machine, I submit a method of machining the 
“85” fuse body through the operation necessary to reduce 
the to the in the 


spec ifications. 


rough forging finish sizes called for 

It is assumed that the body will first be roughed out 
in two operations on some standard make of automatic, 
and later finished to size on a hand or automatic turret 
lathe. 


producer of fuse parts has by this time given up trying 


Whether started in this way or not, almost every 


to finish ali dimensions to gage in a first and second oper- 
It 


be done; it 


+ 
hot 


a question of whether or not it could 
did 


well-learned lesson that, while multiple spindle machines 


ation. was 


was found it not pay. It has become a 
are big producers while they are running, they are like- 
wise big production cutters while they are shut down. 
Experience has proved that to maintain several sets of 
tools on a single machine to the fine adjustment necessary 


to meet all the gages on fuse work handicaps the quantity 
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production from such machine more than is profitable. 
The logical result of this experience has been the shifting 
of those finishing operations on the automatics that were 
the most difficult to hold to size to roughing operations, 
allowing 0.015 to 0.030 in. of stock to be later finished off. 

Following out this plan in the proposed equipment for 
finishing the fuse body, the machining operations would 
be as follows: 

Operation 1—Drill, bore and 
hase, rough face end of base, rough face bevel, and finish 


finish ream interior of 
turn outside to size, omitting recess. 

Operation 2—Drill and rough bore percussion primer 
hole in stem, rough face platform and end of stem, rough 
turn stem including pilot, but omit recess and allow stock 
to finish shoulder, rough turn rim of platform. 

(a) unit—Finish turn 
and groove rim of platform with form tool. (b) Front 
Finish face base end, finish face beveled 


Operation 3 Rear cross-slide 


cross-slide unit 


f . 
| FUSE BODY 











FIG. 3 FINAL OPERATIONS FIG. 4. 


base and recess, finish face platform, finish thread shoul- 
der on stem and recess, finish face stem end. (c) Turret 
(1) Finish turn threaded end and barrel of 
stem; (2) finish ream percussion primer hole; (3) score 
platform. Use roller stop for (1) and (3), cage collar 
stop for (2). 

Inasmuch as operations 1 and 2 must conform to the 


operations 


plan to be carried out in 3, it will be necessary to outline 
them briefly. 

Fig. 
the forging as furnished to the manufacturer, B is the 
the 
forging as held in suitable chucks by the stem end, the 
stock on shoulder of the 
being removed at this first setting. 


1 shows in general form the “85” fuse body: A is 


body when finish machined. Operation 1 assumes 


the outside and beveled base 
In gaging for this 
operation all the internal bores and diameters, and the 
external body diameter, will use the standard limit gages, 
duplicates of those used on the final inspection. For the 
internal depths, two special forms of gage will be neces 
sary, the use of which is limited to this operation. 

These two special gages are shown roughly in Fig. 2. 
It will be observed that the end of the wall of the powder 
chamber is used as the point of reference for the internal 
depths, which is a departure from the usual practice of 
using the base end. There is very good reason for this 
in the close limit allowed from the wall of the powder 
chamber to the base end compared with the ample toler- 
anee given for the depths of powder chamber, concussion 
chamber bore and the primer hole. Using the wall allows 
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of taking advantage of all the tolerance given for these 
deeper bores, without running the risk of going outside 
the limit on the dimension from the wall to the base end 
of the body. 

Ignoring the preliminary operations for roughing out 
the stock, which must be developed experimentally to 
suit both the characteristics of the material and the ma- 
chine tool being used, the final machining operations 
would be as shown in Fig. 3. Although stock for refinish- 
ing is left on both the base end, surface a, and the base 
bevel, surface b, the standard, gage for the distance from 
the end to the bevel may be used, because the same finish- 
ing allowance on each would be sufficient and would not 
change the dimension. 

For operation 2 none of the standard inspection gages 
can be used because experience has shown that particu- 
larly on this second operation it does not pay to try to 


work to the finish dimensions on any surface direct from 


JUSE ON OPERATION 2 ONLY 














GAGES 


FIG. 5. 


TOOL ARRANGEMENT 


the rough forging. The reason is that, whether due to 
changing from one chuck setting to another from opera- 
to 3, or to the natural tendency of tools on such 
work to spring away from the heavy side and dig in on 
the light side when reducing diameters on rough parts 
that are more or less distorted, the fact is that when the 
parts from operation 2 are chucked up for 3 the stems will 
run eccentric in almost every instance. The simplest way 
to correct this is not to correct it at all, but to make 
operation 2 a roughing operation solely. 


tion 2 


The special gages needed for 2 are indicated in Fig. 4. 
Owing to the probable eccentricity, a greater allowance 
must be made on the roughed diameter than would ordi- 
narily be allowed. Practice has shown 0.030 in. allow- 
ance from the mean dimension to be necessary. In choos- 
ing the limit of variation for the roughing gage it is not 
advisable to take ali the limit allowed on some specifica- 
tions, as it will lead to no end of trouble farther on. The 
writer has seen cases where plus 0.008 in. and minus 0.015 
in., or a total of 0.023 in. tolerance, was allowed from the 
base end to the tip of the stem, while the height of the 
stem down to the platform and the thickness from the 
platform to the base end were both held to plus or minus 
0.003 in. It would be possible, therefore, if advantage 
were taken of all this tolerance on the gage, to have the 
platforms roughed so thin through the base that they 
would not finish out. A much safer limit, and one that 
is practical to work to, is plus or minus 0.005 in. allowed 
on the roughing dimension. 
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In Fig. 5 is shown the arrangement of the tools for the 
final second operation. It will be understood that where 
a unit tool is here indicated, the same result might be 
secured by an arrangement of separate tools either on 
the same head or on successive steps in the operations. 
The essential point is to feed the material to operation 3 
roughed in the form shown and with the amount of stock 
to be removed to finish not more than a maximum of 
0.020 in. on the surfaces 0.030 in. on the 
diameters. 


end and 

Operation 3 can be set up on either a hand turret lathe 
or any standard make of single-spindle automatic of about 
| in, spindle capacity. It is primarily a final finishing 
operation, but it is in the nature of a correcting operation 











THE EXPANSION SPRING COLLET 


also, the object being to correct all inaccuracies of the two 
previous operations and hold all essential dimensions to 
a much closer limit of accuracy than was practical up to 
that point. 

The body is held by an expansion spring collet, partly 
shown in Fig. 6, fitting the wall of the powder chamber, 
and proportioned to locate from the top of the wall a with 
clearance at all other points. Between the base end of 
the body and the nose of the machine there must be at 
least 14 in. in the clear to allow space for the end-facing 
tool. In Fig. 6 is indicated the form and relationship of 
the front and rear cross-slide tools. The form tool at the 
rear can be of any conventional design, but should cut 
on the center line, and should be arranged to make it as 
convenient as possible to whet the top face of the tool 
while in position. Many of the copper-aluminum alloys 
used for fuse bodies “weld” to the cutting tools very 
freely, and in order to maintain a smooth finish this 
metal must be frequently whetted off with a coarse, carbo- 
rundum stone. 


Tue Toot HoLpEer 


The tool holder shown at the front of the slide com- 
hines ease of maintenance and adjustment for diameter 
with a fixed location of end and shoulder measurements 
that practically takes these important dimensions out of 
the control of the adjuster and reduces them to a mathe- 
matical certainty. The cutting elements are built up 
with alternate high-speed steel blades and hardened and 
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rround tool-stee] spacers, the thickness of the blades and 
spacers being standardized to conform to the mean dimen- 
sion given in the specifications. The cutting blades when 
dull are to be ground only on the end, and are given 30 
deg. clearance to reduce the side drag. 

It will be obvious that once the front tool block is ad- 
justed to face the base end to correct length from the in 
side chamber wall, all the other length dimensions should 
check inside the gages, because the tool element is in itsel| 
a split gage for all these dimensions. 

The three turret operations necessary to complete the 
?. The desivn 


and arrangement of the stops must be modified to suit 


work on the body are indicated in Fi 


the machine used, but in any case it will be necessary to 











OPERATIONS 


FIG. 7. THE THREE TURRET 
use a guided tool holder for the turning operation, as 
the stem finish and diameter are very particular, and the 
limit of 0.004 in. 
chines as are commonly being used except with a form of 


It should be remem- 


allowed cannot be held on such ma- 
guide and support such as shown. 
bered also that this finishing cut on the stem serves to cor 
rect eccentricity as explained above, and this provides an 
additional reason for not relying solely on the turret to 
rigidly support the finish turner. The roller stops shown 
machines. It 


are. intended for use on hand-operated 
would not be practical to use them on automatic work, 
but if any first-class make of automatic were used it 


would not be necessary, as the difference in the character 
of operators, which they are designed to equalize, is not a 
factor in automatic work. 


NEED OF SKILL LESSENED 


In general the method as described will be seen to be 
in some degree a substitution of machine mathematics fo1 
human skill. This specific example may not go the full 
limit of the possibilities of the method even for the part 
under consideration, but it is at least along the line of 
reducing the variation in the labor element of production 
to its and with the both 
skilled and natural-born mechanics growing rapidly less 
in our factories, any advance toward the attainment of 
accuracy without skill is certainly a step in the right 
that found useful in 


lowest terms, percentage of 


and one will be 


direction 
plants. 


very 
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Methods Used in Manufacturing Small 
Electric Motors 


By 





SY NOPSIS—Special tools and methods employed 
in manufacturing parts for small electric motors, 
including the continuous drilling operation on 
commutator shells. The fixture is provided with 
a number of jigs mounted on a rotating base, 
whre h is inde red around to the various positions, 
worm 


An interesting method of cutting small 


gears by the US¢ of a lap 1s worth noting. 





The Robbins & Myers Co., ot Springfield, Ohio, manu- 
factures a variety of electric motors for operating ma- 


chines where a contained motive power is either necessary 


RoBpert MAwson 


are machined at one time. The correct location is deter- 
mined by the pawl B, which fits in a notch. Another 
of these notches, for a different position, may be seen at C. 
Handles D are provided to enable the operator to re- 
volve the rotating member of the jig fixture. 

A view of two of the “Natco” multiple drilling ma- 
chines that are used for this operation is given in Fig. 
2. These machines are operating on a smaller size of 
commutator shell, drilling six No. 13 holes in each piece 
at the rate of 338 pieces per hour. 

An interesting fixture made use of when milling the 
slot in the knuckles is illustrated in Fig. 3. These parts 


are turned from round bar stock, the shoulder turned. 











FIG. 1. DRILLING COMMUTATOR SHELLS 
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FIG. 2. TWO OF THE DRILLING MACHINES 





FIG. 3. MILLING KNUCKLES 


or advisable. In the production of these motors inter- 
esting operations are performed, as the parts must be 
made both interchangeable and in an economical manner. 

In Fig. 1 
for machining commutator shells. 
provided with a revolving table on which are fastened three 
drill jigs, commutator shells. The 
pieces are located between pins, as the drilling operation 


is shown a continuous drilling operation 
The arrangement is 
each holding two 
The cover is then 
The jig in 
the front of the illustration is shown with the cover raised. 


follows the facing and turning work. 
dropped down, being held with a latch A. 


The revolving drills are then fed through, the pieces 
heing guided by bushings in the jig covers. 


Four shells 
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FIG. 4. FIRST AND SECOND DRILLING OPERATIONS 


the hole counterbored and the end rounded. It will be 


seen by referring to the pieces on the machine table 
that the milled slot reaches nearly to the base of the 
piece. As the end is also counterbored, the milling opera- 


The manner in which 
this was solved is shown in the illustration. The fixture 
is made with a sliding center block, the top and bottom 
The pieces, four in each fixture, 
are placed in bored holes: by tightening on the screws 
1 the block B is drawn back. This action forces the 
center block against the two lower knuckles. The block 
B being forced against the two upper pieces at the same 
time, all four are held securely. 


tion is somewhat of a problem. 


edges being at an angle. 


Two fixtures are used, 
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so that one may be loaded while four knuckles are being 


milled in the other fixture. The slot is 2 in. wide and 
1;*; in. deep; 60 are milled per hour. 

In Fig. 4 are shown the first and second drilling opera- 
tions after the milling of the knuckles. The piece is 
located on a tongue that fits in the milled slot and between 
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into the milled 
A }-in. hole 4 
knuckle D. The piece is then placed in the jig 2, the 
shank fitting between the two pins shown. 

A recess is then milled in the 
holes to suit a key that is fitted in the knuckle. 


slot in the knuckle, thus locating it. 
In. deep is then drilled, as shown by the 


counterbored 
One of 


one of 








cf 


44 pois 
; "2 ae 
bs: 


j 





FIG. 5. THIRD AND FOURTH OPERATIONS 








FIG. 7. DRILLING OSCILLATORS 


od 











MILLING OSCILLATORS 








A 


FIG. 9. WINDING EDGE RINGS 


two pins, which may be seen in the base of the jig A. 
The cover is then dropped down and a ,’;-in. hole drilled 
through both sides, as shown in the part B. The jig is 
then slid along under the spindle C and the jig cover 
raised. A hole is then counterbored through one side 
and about halfway through the other; the piece is then 
similar to that shown at D. The knuckle is then placed 
in the jig (Fig. 5) at A, being located in the bushing 
B, which is made to suit the turned shoulder of the 


piece. The cover C is then dropped down; this fits 


tions noted is 


stock and machined to the shape shown at A. 
then dropped into holes, as shown in the fixture, and the 
screws tightened. 
the three blocks together and thus hold the pieces firm- 
lv. The fixture is designed to hold 20 swivels; the 





FIG. 10. MACHINING FAN HUBS 


the machined knuckles after this operation is shown in 


front of the ji The production from the four opera- 


O95 pleces per hour. 

The fixture employed when milling the knuckle swivels 
The pieces are made from round bar 
They are 


is shown in Fig. 6. 


The action of these screws is to force 
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thick and 
with the fixture shown is machined at the rate of 60 per 


milled portion is 1} in. in diameter by @ in. 


mour,. 
In Fig. 


oscillator. 


? is shown a jig that is used when drilling the 
The piece Is located on a pin that fits in 
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The fixture shown in Fig. 9 is for winding copper 
The copper strip is fed through a slot at 4 
onto the revolving arbor. ‘The fixture is prevented from 
revolving by means of the bar Bb, which is attached to the 
fixture and comes in contact with the stop as shown. 


end rings. 





F 4. 








FIG. 11. MILLING COPPER END RINGS 





FIG. 13. MACHINING BRUSH HOLDERS 


sliding pin that 


a previously machined hole and by a 
fits in the hole A. The cover is afterward 
dropped down and held with a latch, Nine 
in. deep are then drilled, the various 


machined 
as shown. 
jy-in. holes is 
locations being obtained by the latch fitting in the notches 
shown. The handle B is used to pull the sliding member 
of the jig around to the different indexing positions. 
The oscillator is then 
(Fig. 8) 
120 deg. round is then milled, 
the The 
the sliding member of the 
One of the 
finish-milled oscillators is shown at the right of the fix- 
ture. 


The production is 50 per hour. 


reversed and located in the fixture as shown. 


A slot 4%, in. 
the tool being guided through 


handle B is pull 


fixture around between the two stop pins cy. 


wide and 
bushing A. 
used to 


The production for this operation from the fixture 
and machine shown is somewhere in the vicinitv of 80 
per hour. 








FIG. 12. MILLING SMALL WORM GEARS 





* 


a F 





FIG. 


14. A HANDY DRILLING JIG 


The lathe is then started and the copper strip is wound, 
being fed without kinks onto the arbor by virtue of 
passing through the slot in the fixture. 

The wound copper spiral is then slit on one side, 
afterward being punched to form the end rings, one of 
which is shown at C. With this device approximately 
1100 rings may be wound per hour. 

In Fig. 10 is shown the method used when manufac- 
The casting is held in a two-jawed 


turing fan hubs. 


chuck. 


is as 


The sequence of operations observed on the pieces 
machine undercut: 


ream; finish form. The undercutting tool A is operated 


follows: Rough form: bore; 
by the handle B, being fulerumed on a screw, as ma\ 
be observed. The production from this operation and 
machine is 27 per hour. 

the end 


The rings, which have been 


The operation of milling slots in 


11. 


copper 


rings is shown in Fig. 
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machined all over, are located on an arbor and held in 
position by a large washer and nut. As the slots to be 
machined are at an angle, the fixture is placed at a similar 
angle to suit. 

The various positions are determined by the handle 
A, which fits in notches of the handwheel, as shown. 
The rings are 94 in. in diameter and 1 
notches machined are 0.281 in. wide | 
fixture holds two and the production is 15 per hour. 


in. wide, and the 


The 


1 
2 
iV 


£ in. deep. 


MILLING SMALL WorM GEARS 


The fixture used when milling worm gears for oscillat- 


ing fans is shown in Fig. 12. The fixture holds two 


blanks that are located on arbors and driven by a key 
fitting 1 


in a keyway previously machined. The milling 
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outer block, which is made with a beveled face. This 
bevel forces the plece back and the action of the cutter, 
which is clockwise, holds it in position. The tool A is 
guided through a bushing to obtain the correct machined 
surface. The production with this fixture is 240 per hour. 

A handy drilling jig is shown in Fig. #4. This is 
in which is ma- 
may be tilted to 


and 


provided, on each side, with an arm A, 
The plate B of the jig 
suit various angles, being fulcrumed on the pin C 


chined a slot. 


held in that position by means of the bolts in the slots A. 
With this tool may any 
angle within the capacity of the jig, thus affording a 


holes be machined at desired 
useful drilling jig. 

In Fig. 15 is 
bling commutators. 


method used when 


the commutator 


the 
After 


shown assel- 


has been 








FIG. 15. ASSEMBLING COMMUTATORS 


operation is performed by a tap passing between the two 
gear blanks, as shown. The shafts A 
the shaft B by means of a worm and worm wheels, so 
that the travel of the shaft B is the same as the pitch of 
the tap performing the milling operation. 

By this means a perfect tooth is obtained on the gears. 
An advantage in cutting the two gears at one time other 
than increased production is the fact that the tap is 


are connected to 








17. MILLING GEAR BOXES 


FIG. 


operated between two surfaces, thus eliminating distortion 
of the tap and obtaining a better machined product. The 
gears, which are 0.621 in. outside diameter, are machined 
with 24 teeth, right-hand lead, and have a 0.150-in. 
double thread. The production is 55 gears per hour. 

In Fig. 13 is shown a handy fixture for drilling, facing 
and hollow-milling brush holders. 

It will be noticed that the tool 
three steel blocks. One of these has a notch into which 
the piece to be machined is slid. The brush holder is 
placed under the center block and comes against the 


is provided with 











FIG. 16. BROACHING COMMUTATORS 


assembled, It oven A. When it is 
hot it is put in the fixture B and air pressure admitted 


This pressure forces up a bushing and 


is placed on the gas 


by the valve C. 
compresses the commutator to make it tight and remove 
The commutator then 


any possible air gaps. shell is 





FIG. 18. A HANDY RACK FOR ROUGH STOCK 


fastened on with screws, holes being provided in the plate 
D to enable the operator to get at the screws with a 
screw-driver. 

The broached at this 
factory, and it has been found that not only are better 
results obtained, but also that the work may be done 
A view of a two-spindle Lapointe set up for 


holes in the commutator are 


quicker, 
broaching the armatures is shown in Fig. 16. 

The fixture emploved for milling the rear boxes used 
on oscillating gears is shown in Fig. 17. These castings 
have been previously bored and are located by arbors 
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that fit in these holes. 


are then tightened, the points coming in contact with 
The 


casting is thus forced down onto locating pads at B by 


arbors and forcing and holding them down. 


the 


virtue of the downward pressure created by the screws 


A. ‘Two cutters are used 24 in. wide with a }-in. thick 


cutter mounted between them. Approximately 


metal is removed and 48 gear boxes milled per hour, 
the fixture holding four at one time. A view of the 
racks on which the rough stock is stored is shown In 


Fig. 18. It 
of steel bar uprights, 
them. When it 


horizontal plates are 


the stock 
is desired to subdivide anv of the racks, 


being placed between 


ing various grades of steel separate. 


Speed-Reducing Attachment 
for Air Drills 


By Harry F. PANNEPACKER 


We had to tap over twenty-four hundred 13-in. holes 
structures, 


the shape of which allowed the use of air machines only. 


in special treated steel plates made into large 


— 





FIG. 1 REDUCTION GEAR FOR AIR DRILL 


The drilling had been done satisfactorily, but the prob 
lem of tapping was still to be solved. 

The thickness of the plates was 5 in. 
drilled 1,% in. in diameter half the thickness, the remain- 
tap other 


holes were simply drilled blind and tapped out 24 in. 


Some holes were 


ing half being drilled 143-in. size, while still 
deep. Tapping by air machine had heretofore been out of 
the question, as their speed, 225 r.p.m., equivalent to 81 
ft. cutting speed on the diameter of a 1%-in. tap, was too 
high. The air 
proved most unsatisfactory. 
then 
the spindle 


pressure was 78 lb., and several trials 
The speed-redu Ing attach- 
ment shown was made and connected to the air 


drill. With it 


r.p.m., equaling 24.5 ft. 


~~ 


speed was reduced to 67.5 
cutting speed, and the results 
were satisfactory. 

Previously, all tapping had been done by hand, a gang 
a leader and two helpers, whose capacity 
was 24 holes per hour. With the speed reducer, from 15 
to 20 holes per hour can be tapped, a distinct advantage 


consisting of 


being gained in the auxiliary spindle, which extracts the 
tap at increased speed. 





The screws A, placed at an angle, 


‘ , 
iq in. ol 


will be observed that these racks are made 


placed across as shown, thus keep- 
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The machine is also used to insert the threaded rivets 
As some of these have square heads of the 
A number of 


in the holes. 
same size as the taps, this is an easy task. 
the tap rivets have slotted heads, but a pair of special 
sockets with tongues drive them very nicely. 

The machine, briefly described, consists of a milled flat 
steel body, 23 in. thick by 10} in. long, rounded at the 








oo. fs 


Smal! Gears 207-8P-gF 


large * 3T-8P-%F. 




















FIG. 2 SECTIONAL VIEW OF GEAR 


REDUCTION 


ends and containing the four steel reducing gears. A No. 
5 Morse shank, turned with the first pinion A, Fig. 2, of 
the train, meshes with the gear B. This second gear is 
keyed toa stud shaft that also carries a pinion C and socket 
The gear 
sal] 


D, from which is obtained the reversed direction. 
FE completes the train and drives the socket F. 
bearings take the thrust. 

A brass plate screwed into position incloses the gears 
from the bottom, while extending studs of the two shafts 
act as receivers for attachment sockets for taps, etc., the 
main stud running in the right-hand direction and the 
auxiliary giving opposite direction at increased speed. 

A flat rod G, bolted to each end of the speed reducer 
and carried up to the handle on each side of the air drill, 
wives the necessary stiffness. 


The cost of making was soon covered by the gain 
in time saved and labor costs. 
x 


Students of Ohio State University Make 
Eastern Inspection Trip 


The Eastern the 
students of the departments of electrical and mechanical 


inspection trip of fourth-year 
engineering of the Ohio State University took place be- 
tween Mar. 29 and Apr. 5, 1917. Visits were paid to 
various plants in the Eastern territory. Two days each 
were spent in Cleveland, Pittsburgh and Niagara Falls, 
while one day each was spent in Buffalo and Erie. 
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Butt Plate II, Butt-Plate Cap, 
Upper Band I 





SY NOPSIS—This installment completes the butt 
plate and cap and gives the first half of the oper- 
band. 


ations that are specified for the upper 





hand miller. 


PLATE 
No. 3 
Work 


OPERATION 9. HAND-MILLING SLOT IN 


Transformation—Fig. 1695. Machine Used—Garvin 
Number of Operators per Machine—One. 


17. FILING HINGE LUGS AND 
SCREW BOSS AND FITTING 

Number of Operators—One. Description of Operation— 
Filing lugs and spring-screw boss, also reaming pin hole. 
Apparatus and Equipment Used—File and four-fluted reamer, 
0.10189 in. Production—45 pieces per hr 


OPERATION SPRING. 





ASSEMBLING BUTT PLATE 
BUTT-PLATE CAP 


OPERATION WITH 


18 


Number of Operators—One. Description of Operation— 
Assembling butt plate and cap. Apparatus and Equipment 
Used—Hammer. Production—70 pieces per hr. 


OPERATION STRAIGHTENING AND BURRING 
Operators—One Description of Operation— 
if needed, and burring. Apparatus and Equip- 


184. 


Number of 
Straightening, 
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OPERATION 12 


Holding Devices—Held on pin A, clamped on sides, Fig. 1696. 





Tool-Holding Devices—Standard arbor. Cutting Tools—Mill- 
ing cutter, 2 in. in diameter, 0.251 in. wide. Number of Cuts— 
One. Cut Data—150 r.p.m.; hand feed. Coolant—Compound, 
\%-in. stream. Average Life of Tool Between Grindings—5000 
pieces. Gages—Fig. 1697; gage is put in place with pin to 
see fit. Production—325 pieces per hr. 


*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 
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ment Used—File and lead block, brass hammer. Production— 


70 pieces per hr. 


OPERATION 12. CHECKING BOTTOM OF PLATE 
LENGTHWISE 
Transformation—Fig. 1698. Machine Used-—Pratt & Whit- 


ney No. 
Five. 


2 Lincoln miller. Number of Machines per Operator- 

Work-Holding Devices—Located on pin, clamped on 
tang, Fig. 1699; bridge-milling fixture in Fig. 1700; this pivots 
at A and has a hardened-steel shoe at B, which rides on the 
block C as table moves forward; work is held by pin in tang- 
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hole and by studs DD, which are pulled down by slides 
EE, moved by levers FF Tool-Holding Devices—Standard 
irbor Cutting Tools—Formed milling cutter, Fig. 1701 
Number of Cuts—One. Cut Data—60 r.p.m.; %-in. feed. Cool- 
ant—Compound, two \-in. streams Average Life of Tool 
Between Grindings—s000 pieces. Gages—Thickness, Fig. 
1702. Production—25 pieces per hr 


OPERATION 12%. CROSS-CHECKING 
Transformation—Fig. 1703. Machine 


screw 


BOTTOM OF 
Used—Pratt & 


PLATE 
Whit- 


ney No. 2 Lincoln miller. Number of Machines per Operator— 
Five Work-Holding Devices—Held on pin clamped by vise 
jaws; jaws on formed elevating fixture, Fig. 1704. Tool- 
Holding Devices—Standard arbor Cutting Tools—Pair of 
formed, sectional cutters, Fig. 1705 Number of Cuts—One. 
Cut Data—60 r.p.m.; %-in. feed. Coolant—Compound, two 
%-in. streams. Average Life of Tool Between Grindings— 
8000 pieces. Gages—None. Production—25 pieces per hr. 
OPERATION 13. TAPPING SPRING-SCREW HOLE 
Transformation—Fig. 1706 Number of Operators—One. 
Description of Operation—Tapping spring-screw holes Ap- 
paratus and Equipment Used—Tapping fixture with hand- 
wheel on spindle, work held in vise, Fig. 1707; details in Fig 
1708; tap with three right-hand spiral flutes, diameter 0.185 


in., 26 threads per in. Gages—Plug thread 
OPERATION 19. POLISHING 
-One Description of Operation— 
Apparatus and Equipment Used— 
Production—35 pieces per hr. 


Prod.—125 per hr. 


Number of 
Polishing tang 
Polishing jack 


Operators 
and edges 
and 


wheel. 
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1 Milling tang to thickness (1% and 2% grouped for 
750) 

1% Burring tang and match bevel 

2 Drilling and reaming pin hole 

2%  jCountersinking pin hole 

4 Milling top crosswise 

5 Filing and fitting tang of bevel 

7 Grinding corner of tang for spring 

8 Assembling to butt plate 

9 Checking separate caps 
OPERATION A. FORGING FROM BAR 


Transformation—Fig. 1710. Number of 
Description of Operation—Shaping from bar. 
Equipment Used—Billings & Spencer 400-Ib. 
Production—175 pieces per hr. 


Operators—One. 
Apparatus and 
drop hammer 


OPERATION B. ANNEALING 
Number of Operators—One Description of Operation— 
Placed in iron pots and packed with powdered charcoal, 
heated to 850 deg. C. (1562 deg. F.) and left over night to 


cool. Apparatus and Equipment Used—Brown & Sharpe an- 


nealing furnace, oil burner, powdered charcoal 
OPERATION B-1. PICKLING 
Number of Operators—One. Description of Operation— 
Placed in wire baskets and put in the pickling solution (1 


part sulphuric acid to 9 parts water) and left in this for from 
10 to 12 min. Apparatus and Equipment Used—Wire baskets, 
wooden pickling tanks and hand hoist. 
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FIG. 1TO8 
ASSEMBLING BUTT-PLATE 
TO BUTT PLATE 
Number of Operators—One Description of Operation— 
Assembling cap spring Apparatus and Equipment Used— 
Hands. Production—125 pieces per hr. 
OPERATION 20-A. COUNTERSINKING 
Number of Operators—One Description of Operation— 
Countersinking screw holes. Apparatus and Equipment Used 
—Speed lathe and countersink Production—700 pieces per hr. 


OPERATION CAP SPRING 


OPERATION 21. CASEHARDENING 
Number of Operators—One Description of Operation— 
Pack in ™% bone, % leather; heat to 750 deg. C. (1382 deg. F.) 
for 2% hr.; quench in oil 


Butt-Plate Cap 

The butt-plate caps, Fig. 1709, are finish forged on 
the bevels by a second cold dropping and require no ma- 
chining on this surface. The operations given do not in- 
clude the checking of the caps on the outside, as this is 
done with the butt plate after assembling. It 
times necessary to make the caps separately, and in that 
case they are checked in a special fixture which holds them 


some- 


Is 


separately. 
OPERATIONS ON THE BUTT-PLATE CAP 
Dperation 
A Forging from bar 
I Annealing 
B-1 Pickling 
Cc Trimming 


D Cold dropping 


OPERATION C. TRIMMING 
Snow-Brooks No. 1; 1%-in. 
ber of Operators per Machine—One. Punches and 
Holders—Round shank Dies and Die Holders—Held in shoe 
by setscrew. Stripping Mechanism—Pushed down through 
die. Average Life of Punches—15,000 pieces. Dies—Same. 
Gages—None. Production—600 pieces per hr. 


OPERATION D. COLD DROPPING 


Number of Operators—One. Description of 
Straightening after trimming. Apparatus and 


Num- 
Punch 


stroke. 


Machine Used 











Operation— 
Equipment 


Used—Billings & Spencer 400-lb. drop hammer. Production— 
900 pieces per hr. 
OPERATION 1. MILLING TANG TO THICKNESS 


1711. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator— 
Four. Work-Holding Devices—Held upright, clamped by 
finger clamp, Fig. 1712 Tool-Holding Devices—Standard 
arbor. Cutting Tools—Milling cutters, Fig. 1713. Number of 
Cuts—One. Cut Data—70 r.p.m.; %-in. feed. Coolant—Cut- 
ting oil. Average Life of Tool Between Grindings—5000 
pieces. Gages—Thickness of tang. Production—50 per hr. 
per machine. 
OPERATION 1%. 


Transformation—Fig. 





BURRING TANG TO MATCH BEVEL 

Number of Operators—One. Description of Operation— 
Matching bevel with tang and burring. Apparatus and 
Equipment Used—File. Production—350 pieces per hr. 

OPERATION 2. DRILLING AND REAMING PIN HOLE 

Transformation—Fig. 1714. Machine Used—Pratt & Whit- 
ney 16-in. two-spindle upright drilling machine. Number of 
Operators per Machine—One. Work-Holding Devices—Drill 
jig, Fig. 1715; a cap is shown at A and in position, as at B; 
leaf C, with bushing, is swung up into position for drilling 
through side. Tool-Holding Devices—Drill chuck. Cutting 
Tools—Twist drill and reamer, 0.10239 in. in diameter; four 
straight flutes, 1.3 in. long. Number of Cuts—One. Cut Data 
—750 r.p.m.; hand feed. Coolant—Cutting oil. Average Lif 
of Tool Between Grindings—250 pieces. Gages—Fig. 1716 




















OPERATION 
Operators—One. 
Countersinking pin hole on both sides. 
Used—Bench 


Number of 


ment 
pieces per hr. 


OPERATION 4 
Transformation—Fig. 1717. 


ney No. 2 Lincol 
Four. 


jaws, Fig. 171 


Cutting Tools—Milling cutters, 


One. Cut Data 


put on with brush. 
Gages—Thickness and height of lug. 


5000 pieces. 
tion—50 per hr 
OPERATION 6. 


Number of 





Used—File. 
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Work-Holding 





Operators—One. 
Filing and fitting tang for spring. 
Production—45 pieces per hr. 
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COUNTERSINKING PIN HOLE 

Description of Operation— 
Apparatus and Equip- 
Production—350 


2%. 


lathe and countersink. 


MILLING TOP CROSSWISB 

Machine Used—Pratt & Whit- 
Number of Machines per Operator— 
pin, clamped by vise 


n miller. 
Devices—Held on 


8 Tool-Holding Devices—Standard arbor. 
Fig. 1719. Number of Cuts— 
70 r.p.m.; 5-in. feed. Coolant—Cutting oil, 


Average Life of Tool Between Grindings— 

Produc- 

per machine, 

FILING AND FITTING TANG FOR SPRING 

Description of Operation 
Apparatus and Equipment 
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OPERATION 7. 
Number 
Rounding corner 


Bench grinder or file. 
OPERATION 8. 
Number of Operators—One. 
OPERATION 9 
Used—Pratt 


Machine 
Number 





of Operators—One. 


of Machines 






























F1G.1717,1718 &1719 OPERATION 4 


GRINDING CORNER OF TANG FOR SPRING 
Description of Operation— 
Apparatus and Equipment Used— 
350 pieces per hr. 
ASSEMBLING TO BUTT PLATE 
Note—See butt plate. 
CHECKING SEPARATE CAPS 

& Whitney No. 2 Lincoln miller. 
Operator—Four. Work-Holding 


s of tang. 
Production 





per 


Devices—Held by pin through hole in lug in indexing fixture. 


Tool-Holding 
rated milling 
120 r.p.m.; §-in. 
brush. Average 
Gages—None. P 


De 


“vices 
cutters. 


Cutting Tools—Ser- 
Number of Cuts—Two. Cut Data— 

feed. Coolant—Cutting oil, put on with 
Life of Tool Between Grindings—5000 pieces. 
roduction—40 pieces per hr. 


Standard arbor. 
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Upper Band 


The upper band, Fig. 1720, is a drop forging of Class E 
steel, 1.4 in. 


to give the correct size ai 


round, and is forged on a formed mandrel] 
This band holds the 
front end of the stock and of the hand guard together, 


It also carries the lug that holds 


id shape. 


with the barrel between. 
the lower end of the bayonet. 

This piece requires considerable forging, owing to the 
irregular or nonsymmetric shape of the interior where it 
fits around the gun stock and the hand guard with the 

















2 FIG. 1713 


ra aN 


barrel between. The irregular interior is secured by first 
drilling a round hole and then swaging, or “mandreling,” 
as it is called at the Water shops, using a series of man 
drels to secure the desired shape. It is necessary for this 
band to have considerable strength, not only on account 
of its holding the rifle together at the front, but because 
it acts as the support of the bayonet. The bayonet lug 
at the front of the band on the lower side is subjected 
to considerable strain and is casehardened to resist wear. 
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OPERATIONS ON THE UPPER BAND 21 
9* 
21% 
Blocking from billet 
Pickling 23 
First trimming 23%, 
Drilling to remove stock 24 . 
Mandreling to inside shape 241 
Pickling 2414 
Dropping on mandrel edgewise or 
Milling flash from both ends and sides oR 
Burring operation 5 -* 
Mandreling to working size =. 


Pickling 
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FIG. 1722 






















Vol. No. 17 


16, 


Tapping screw holes 

Milling across top to remove stock 
Reaming barrel seat and mandreling 
side shape 

Slotting 

Stamping letter H 

Filing to finish 

Rotary-milling outside 
Rotary-milling outside of barrei 
Polishing 

Cornering 

Bluing, hardening lug, browning 
Assembling with swivel and screw 


to correct in 











FIG. I72) 
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FIG. I72!, OPERATION A FIG. I722,1T23 OPERATION 1 8 Ee a a aaa 
FIG. (724, 725, '726 OPERATION 3 FIG.'727 OPERATION 4 y ange > +t (Deutble Ficture) 
FIG. 1728, 729, 1730 OPERATION 5 _—— et (Double Fixture) 
FIG. I730-A 
7 Propping on mandrel flatwise to finish OPERATION A. BLOCKING FROM BILLET 
9 Trimming Transformation—Fig. 1721 Number of Operators—One. 
9% Annealing Description of Operation—Shaping from billet. Apparatus 
®%-A_ Pickling and Equipment Used—Billings & Spencer 1000-lb. drop ham- 
10 Straddie-miliing mote — mer. Production—650 pieces per hr. Note—Blanked solid. 
1% Edging to finished lenet a inital roa 
14 Milling bottom crosswise and front end of bayonet OPERATION A-1. PICKLING 
lue Number of Operators—One Description of Operation— 
15 Milling swivel lug Placed in wire baskets and put in the pickling solution (1 
18 Milling bayonet lug part sulphuric acid to 9 parts water) and left in this from 10 
17 Profiling bayonet lug to 12 min. Apparatus and Equipment Used—Wire baskets, 
18 Hand-milling swing cut to remove stock oetween wooden pickling tanks and hand hoist. 
lugs , vel 
18% Burring for operations 14, 15, 16, 17 and 18 OPERATION B. FIRST TRIMMING 
19 Prilline screw holes and face-milling bosses Machine Used—Bliss back-geared press, 1%-in. stroke. 
20 Profiling undercut for hand tenon of hand guard Number of Operators per Machine—One. Punches and Punch 
2 Burring operations 19 and 20 Holders—Square shank. Dies and Die Holders—Setscrew in 




















OPERATION 1. 
Transformation—Fig. 1722. 
drilling machine. 
Work-Holding Devices—Drill jig, Fig. 
the forging; the 
Tool-Holding Devices—Taper 
Data—250 r.p.m.; 
Compound, %-in. stream. Average 
Grindings—100 pieces. 


drill, fs in. 


per hr. OPERATION 6%-A. PICKLING 
OPERATION 3. MANDRELING TO SHAPE Number of Operators—One, Description of Operation 
Transformation—Fig. 1724. Number of Operators—One Same as previous picklings. 
Description of Operation—The upper band, having the hole OPERATION 7. DROPPING ON MANDREL FLATWISE 
drilled, is heated and placed under a drop hammer; the man- TO FINISH 


drel, Fig. 1725, 


April 26, 1917 


Cut 


shoe; placed on mandrel for trimming. 
—Pushed down through die. 
pieces. Production—500 pieces per hr. 
DRILLING TO REMOVE STOCK Used—File. Production—150 pieces per hr. 
Machine Used—Barnes upright OPERATION 6%. MANDRELING TO WORKING 


floating shoe B 








Number of Machines per Operator—Seven. 


the clamp C hold it. 
Cutting Tools—Twist 
5-in. feed. Coolant— 
Life of Tool Between 
Production—30 


shank, 


Gages—None. 
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Stripping Mechanism 


Average Life of Punches—15,000 Number of Operators—One. Description 


Removing burrs from operation 5. Apparatus 


23; screws A position 
correct working size. Apparatus and Equ 





pieces ing lug; D, bayonet lug. Production 


is then forced through the band, giving it the 


-~? 



















OPERATION 5%. BURRING OPERATION & 
of Operation 
and Equipment 


es per hr 


SIZE 
Transformation—Fig. 1731. Number of Operators—One 
Description of Operation—Driving mandrel in board to insure 
ipment Used 
Billings & Spencer 400-lb. drop hammer; mandrel similar 
Fig. 1725. Gages—Fie. 1732: A, length; B, diameter; C, clamp- 
350 piec 





~ 







to 





approximate shape of the barrel and stock. Apparatus and Transformation—Fig. 1733. Number of Operators—One. 

Equipment Used—Billings & Spencer 400-lb. drop hammer and Description of Operation—Dropping band flatwise to _ finish, 

mandrel, Fig. 1725. Production—200 per hr. Note—Fig. 1726 using mandrel shown. Apparatus and Equipment Used— 
| x i = 2" 
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FIG.I733 
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correct size and shape. 


shows the milling cutter used in making these mandrels; this Billings & Spencer 400-lb. drop hammer; mandrel, Fig. 1734 
cutter is used in different operations to bring the band to the Gages—None. Production—65 pieces per hr 
OPERATION 9. TRIMMING 

PICKLING Machine Used—Bliss back-geared press. Number of Oper- 


OPERATION 3-A. 
Number of Operators—One, 


Same as previous pickling. 


OPERATION 4. 
Transformation—Fig. 1723. Number of Operators—One. hr. Note 
Description of Operation—Dropping edgewise on mandrel by 
turning first on the side and then with lugs down. Apparatus 
and Equipment Used—Billings & Spencer 400-lb. drop hammer. 


Production—S80 pieces per hr. 


Transformation—Fig. 1728. 
ney No. 2 Lincoln miller. 
Four. Work-Holding Devices—By vise 


OPERATION 5. MILLING END AND SIDE FLASH atus and Equipment Used—Brown & Sharpe annealing furnac: 
Machine Used—Pratt & Whit- oil burners, powdered charcoal. 
Number = Machines per Operator— OPERATION 9%-A. PICKLING 


Holding Devices—Standard arbor. 


cutters, Fig. 1730. 
S-in. feed. Coolant—Compound, 
of Tool Between Grindings—5000 pieces. 
duction—40 pieces per hr. 


both sides and both ends. 

















FIG. 173! OPERATION 64 
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FIG.1735 


OPERATION 1!0 


















B FIG.1737 


Description of Operation— 


jaws, Fig. 1729. Tool- 
Cutting Tools—Gang of 
Number of Cuts—One. 
¥%-in, stream. Average Life OPERATION 10. STRADDLE-MILLING BOTH ENDS 
Gages—None. Pro- Transformation—Fig. 1735. Machine Used—Pratt & Whit- 
Note—Reversed in jaws to trim ney No. 2 Lincoln miller. Number of Machines per Operator— 
Four. Work-Holding Devices—In special vise 
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OPERATION !3 
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Trimmed on mandrel. 
OPERATION 9%. ANNEALING 
Number of Operators—One. Description 


850 deg. C. (1562 deg. F.) and left over night t 


Number of Operators—One. Description 


Cut Data—70 r.p.m.; Same as previous picklings 


Placed in iron pots packed with powdered charcoal, 
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FIG.1738 


ators per Machine—One. Punches and Punch Holders—Square 
shank. Dies and Die Holders—In shoe by setsc 
ae. 2 - " seine iene Mechanism—Pushed down through die AV 
DROPI ING ON MANDREL EDGEW ISE Punches and Dies— 15,000 pieces. Production—500 pieces 


of Operation 
heated t 
o cool. Appar 


of Operation 











rew. Stripping 
erage Life 


jaws to hold 
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two at one setting. Tool-Holding Devices—Standard arbor. OPERATION 14. MILLING BOTTOM CROSSWISE AND 
Cutting soe Side-cutting milling cutters a A FRONT END OF BAYONET LUG 
One Cut Data—70 r.p.m.; %-iIn. teed. oolant—Cu a : ae te - a eg > > Tint 
put on with brush Average Life of Tool Between Grindings— Transformation—Fig. 1740. Machine Used—Pratt & Whit- 
5000 pieces. Gages—Form Production—30 pieces per hr ney No. 2 Lincoln miller. Number of Machines per Operator— 


OPERATION 13. EDGING TO FINISHED LENGTH 
Transformation—Fig. 1736 Machine Used—Special 





FIG. 1740 





















Four. Work-Holding Devices—Held on stud clamped by vise 
jaws, Fig. 1741. Tool-Holding Devices—Standard arbor. Cut- 


ma- tine Tools—Gang of milling cutters, Fig. 1742. Number of 
chine built at Hill shops. Number of Operators per Machine Cuts—One. 


Cut Data—60 r.p.m.; %-in. feed. Coolant—Com- 
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One. Work-Holding Devices—Held on arbor. Tool-Holding 
Devices—Tool holder on crossfeed slide, Fig 1737 Cutting 
Tools—Two hand-forged side tools, right and left, Fig. 1738. 
Number of Cuts—One. Cut Data—250 r.p.m.; hand feed. Cool- 
ant—None. Average Life of Tool Between Grindings—200 
pieces. Gages—Fig. 1739; A, length; B, distance of lug from 
end. Production—125 pieces per hr 





F1G.1740,1741& 1742 OPERATION 14 
FIG.1743,1744 &1745 OPERATION I5 
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FIG. 1748 
pound, \4-in. stream. Average Life of Tool Between Grind- 
ings—5000 pieces. Gages—Contour of lug. Production—50 
pieces per hr. 
OPERATION 15. MILLING SWIVEL LUG 


Transformation—Fig. 1743. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator— 
Four. Work-Holding Devices—Held on stud clamped by vise 
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Tool-Holding Devices—Standard arbor. Cut- 
ting Tools—Milling cutters, Fig. 1745. Number of Cuts—One. 
Cut Data—70 r.p.m.; %-in. feed. Coolant—Compound, \%-in. 
stream. Average Life of Tool Between Grindings—5000 pieces. 
Gages—Width of swivel lug. Production—50 pieces per hr. 


OPERATION 16. MILLING BAYONET LUG 
Transformation—Fig. 1746. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator— 
Four. Work-Holding Devices—Held on stud clamped by vise 
jaws, similar to Fig. 1744. Tool-Holding Devices—Standard 


jaws, Fig. 1744. 














arbor. Cutting Tools—Milling cutters, Fig. 1747. Number of 
Cuts—One. Cut Data—70 r.p.m.; %-in. feed. Coolant—Com- 
pound, \4-in. stream. Average Life of Tool Between Grind- 
ings—5000 pieces. Gages—Fig. 1748; A, height from inside of 
band; B, width. Production—50 pieces per hr. 

OPERATION 17. PROFILING BAYONET LUG 


Transformation—Fig. 1749. Machine Used—Pratt & Whit- 
ney No. 2 profiler. Number of Operators per Machine—One. 


Work-Holding Devices—Held on stud, clamped by vise jaws, 
Fig. 1750. Tool-Holding Devices—Taper shank. Cutting Tools 
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Manufacturing 1000 Mufflers a 


EDITORIAL CORRESPONDENCE 


Day 


The general tendency in the machine shop today is 
to specialize. This may be observed not only in the 
division of work, but also in the shops themselves. 
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—Profiling cutters, Fig. 1751; A, first cut on outside; B, under- 
cutting. Number of Cuts—Two. Cut Data—1200 r.p.m.; hand 
feed. Coolant—Compound, \%-in. stream. Average Life of 
Tool Between Grindings—300 pieces. Gages—Length, width 
and undercut. Production—35 pieces per hr. 
OPERATION 18. HAND-MILLING SWING CUT TO REMOVE 
STOCK BETWEEN LUGS 
Transformation—Fig. 1752. Machine Used—Brainard large 








hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Held in rotating fixture, Fig. 1753. Tool- 
Holding Devices—Standard arbor. Cutting Tools—Milling 
cutters, Fig. 1754. Number of Cuts—One. Cut Data—450 
r.p.m.; hand feed. Coolant—Cutting oil, ,,-in. stream. Aver- 
age Life of Tool Between Grindings—5000 pieces. Gages— 
None. Production—125 pieces per hr. 


BURRING FOR OPERATIONS 14, 15, 16 
17 AND 18 
Operators—One. Description 
from previous operations. 


OPERATION 18%. 


of Operation— 
Apparatus and 


of 
burrs 


Number 
temoving 


























Equipment Used—File. Production—100 pieces per hr. 
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The Oldberg Manufacturing Co., Detroit, Mich., has 
followed this trend by specializing in the manufacture 
of mufflers. Of this part 
manufactured by this firm and supplied to 62 automo- 


automobile 37 types are 


bile companies—20 commercial-car and 42 pleasure-car 
The average output is 1000 mufflers per day. 


builders. 




















FIG. 1. FIRST THREE OPERATIONS 
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FIG. FURTHER OPERATIONS 





AMERICAN 





woe 
soo 












ln making the mufflers the sheet, which is 0.025 1n. 
(No. 24 gage) thick, is first cut to shape, as at A, Fig. 1. 
The next operation is punching the holes,.as shown in 
the sheet B. rolled 
the sheet C. 

The sheet is rolled to form the pipe, as illustrated 
in Fig. 2, at A. The folded are brought 
together, and the seam is rolled down, bringing the pipe 


The edges are then over, as on 


two edges 
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[ used a Bausch & Lomb microscope having a mag- 
nifying power of 25 diameters, and an eye-piece with 
crosshairs intersecting at an angle of 90 deg. A Brown 
& Sharpe micrometer head is clamped in the angle plate, 
and turning the barrel causes the spindle to slide the 
block on which the microscope is mounted. 

The microscope is focused on the top of the thread, 
and the eye-piece is turned until one of the hairs ex- 












































FIG. 3 
SHOWING ECCENTRICALLY 


THE VARIOUS PARTS FOR THE MUFFLER, 
RIDGED HEADS 

seam is then welded at 
welding 


to the shape seen at BR. The 
seven Detroit 
muffler with 


spots, using a electric machine 


for the operation. A the seam welded is 
illustrated at C. 

In making the mufflers, three, four or five of 
different tvpes. The 


of the gas in all the mufflers, however, is the same. It 


these 


sections are used, to suit action 
passes out of the upper side of one section and, dividing, 
passes around the outside of the section to the bottom. 
The gas then enters through the holes in the next section, 


This moving of the gas 


and the operation is repeated. 
through the various sections is carried on until it finally 
from the outlet of the muffler. 


The sections of the muffler are held together by cast- 


Issues 


iron heads at each end and by a bolt passing through 
them. It will that the 
ridges on the heads A are placed eccentrically. The pipe 


raised 


» 
r » 


be observed, in Ki 
sections fit over these ridges. Therefore, the space be- 
tween two sections of pipe changes from narrow to wider. 
This construction allows the vas to expand as it passes 

the next. In Fig. ! 
assembled mufflers is shown ready to be attached to the 


from one section to one of the 


outlet manifold. 


The Microscope for Inspecting Screws 
By Frep R. WILLIAMs 


For some time I have experienced considerable diffi- 
culty in the accurate checking of hobs, taps, thread 
chasers, forming cutters and a number of other tools with 
cutting edges so located that it is almost impossible to 
measure them with any of the ordinary instruments of 
precision. 

“Accurate Tool Work,” by Goodrich and Stanley, has 
a chapter on the use of the compound microscope in 
While reading this, I saw the possibility 
f using that instrument to advantage in the solving 
of my problems, so I constructed the device shown in 
the photograph. 


the toolroom. 











a 





THE MUFFLER 
ATTACHED TO 


COMPLETE AND 
THE EXHAUST 


READY TO 
PIPE 


BE 


actly coincides with the edge of the thread. Previous 
to this the line of travel of the microscope has been set 
By turning the barrel 
of the micrometer the microscope is moved until the hair 
exam tly coincides with the edge of the next thread. The 
the the relative accuracy 


parallel to the axis of the hob. 


reading of micrometer gives 





THE MICROSCOPE AND THE FIXTURES USED IN 


ADAPTING IT FOR TESTING THREADS 
of the thread. Likewise, the bottom of the thread can be 
checked by focusing the microscope on the bottom and 
repeating the operation. Pitch and lead may be meas- 
The inspection requires very 
little time ; and the use of the apparatus is not limited to 
one size of thread, as are most inspection gages. 

This very handy device costs complete less than $25 


user at the same setting. 


and has more than paid for itself in the saving of time 


effected by its use. 
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Home-Made Horizontal Forging 
Machine 


A contract for 4.5-in. British high-explosive shells 
forced the consideration of the problem of closing in 
the noses. Of the usual methods, the forging machine 
or bull-dozer was deemed the most satisfactory, as it 


would be of use when munition contracts were completed. 


The machine as finally built and installed is illus- 
trated in Figs. 1 and 2. The frame consists of two 20- 
in. 65-lb. l-beams spaced 18 in. apart by short pieces 
of 18-in. I-beam the The 
at each end are 20-in. 65-lb. I-beams riveted flange to 


riveted to webs. buttresses 
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FIG. 1. HOME-MADE FORGING 


flange to the frame. This riveting carries the whole load 
and after being in use for some time shows no sign ol 
riveted two 


distress. To the web of the buttresses are 


pieces of 4x 4x 3-in. angle, supported by angles riveted 
longitudinally to the web. These angles are to provicle 
a bearing for the shaft boxes and the anvil block. 

To relieve somewhat the shearing stress on the rivets 
and to prevent the main I-beams from bending, due to the 
eccentric load, four 3 x 3 x 4-in. angles are provided con- 
necting the top flanges of the buttresses. These angles 
are secured with fitted bolts in reamed holes. 

The crankshaft bearings are of cast iron, unlined, as 
it was considered that babbitt would not carry the load. 
The crankshaft, 6 in. in diameter, is of hammered steel 
finished all over. To keep the distance between the crank- 
shaft bearings as short as possible and thus relieve the 
shaft of most of the bending stress, the crankpin is made 
in the form of an eccentric. The diameter of the pin 
is 134 in., which is as small as it could be made; and 
the width is 6 inches. 

Just bevond one of the bearings the shaft is swelled 
to 12 in. in diameter for a distance of 8 in., to form part 
of the clutch. The clutch is of the stvle usually em- 
ployed on 4 resses, etc., where one stroke only at a time 
is required. 

The shaft was machined in a 24-in. Le Blond lathe, 
and one part of the work presented an interesting fea- 
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Letters from Practical Men 
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ture. Throygh the swelled portion a 24-in. diameter 
hole had to be bored parallel to the axis of the shaft 
and j from the center, thus bringing the 
side of the hole in line with the outside of the shaft. 
After the turning was finished, the shaft was dropped 


located 44 in. 


upon the carriage and secured there after being care- 
fully aligned. The was marked off on both sides 
of the swelled portion and drilled with a flat cutter held 
in the end of a bar fitting the live spindle of the lathe. 
So accurately had the setting up been done that, when 
the drill cut through, it pushed out a thin cone-shaped 


hole 


piece that showed, round the circumference, half of each 
center punchmark that had defined the hole when the 
work was started. 

The large gear wheel is of 60-in. pitch diameter, 3-in. 
An existing pattern 
After it 
machined, the hub was strengthened by shrinking on a 


pitch and 6-in. face. was used, 


the hub being altered to house the clutch. was 
ring of 24-in. square steel. The pinion shaft is of 34%)- 
in. cold-rolled stec] and is carried in three boxes, two of 
which are bolted to the top flange of the buttresses and 
the other driftbolted to the 
foundation timbers. Existing patterns were used for thie 
The latter is 44 in. 
eter by 8-in. face and weighs 2000 pounds. 


secured to a bridge tree, 


pinion and the flywheel. in diam- 


The connecting-rod is of cast iron, 14 in. center to 
center. The large end is made with light flanges that 
Fee 
ae 





CONSTRUCTION 


FIG DETAILS OF 


serve to keep it in position on the eccentric and also to 
retain the lubricant. ‘The small end has a bearing on a 
semi-cylindrical surface machined in the end of the cross- 
head. ‘To draw the latter back on the instroke, there is a 


14-in. pin through the small end of the connecting-rod. 
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the top 
rotation 


guides riveted to 


The direction of 


The crosshead travels on 
flanges of the main 
of the machine is arranged so that the lower guide car- 
ries the load. As the stroke of the machine is 7 in. and 
the slippers on the crosshead are 17 in. long, special pro- 
vision has to be made for This is 
plished by drilling two 14-in. holes nearly through each 
slipper. Small holes are then put right through from the 
bottom of the 14-in. ones, which make an efficient oil box. 
As these holes are located 7 in. apart, a proper distribu- 
The outer end of the crosshead 


l-beams. 


lubrication. accom- 


is insured. 
in diameter to receive the forming die. 


tion of oil 
is bored out 7 in. 
‘T'wo annular recesses are formed in the die chamber and 
that there is a for 

The water connections are made flex- 
small air hole 


continuous passage 


are so connected 
the cooling water. 
ible by a short 
at the back of the die is also provided. 

A cast-iron 12x 134 in. in section, 
io the buttresses to form an anvil, to which is bolted a 
holder to hold the shells while they are bull-dozed. The 
holder is semicircular and just long enough to hold a 
By using packing be- 


piece of rubber hose. \ 


block. is secured 


shell without allowing it to tilt. 
tween the base of the shell and the holder the amount of 
closing can be regulated. A. F. MINZIEs. 
New Westminster, B. C. 
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Roughing and Finishing Reamer 
for Shells 


The illustration shows a roughing and finishing reamer 
that has preved successful on 3-in. Russian shrapnel. The 
reamer body has a high-speed steel cutter C, which is 
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AND FINISH REAMERS FOR RUSSIAN SHELLS 


located and held firmly by pin F, 
This pin forces the cutter into a dovetailed slot in the 
The purpose of the cut- 


ROUGH 


means of a locating 
end of the reamer body proper. 
ter C is to bore the powder chamber. 

/ The two cutter blades BB are held firmly by means of 
taper keys G, which are forced down in front of the blades 
and held there by the fillister-head screws H. These blades 
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serve for boring the two straight portions and the one 
tapered part of the shell. The cutting compound is forced 
through the turret and the reamer shank, along the side 
of the locating pin, and through the holes directly in 
front of the cutting edges of the eutter C. This washes 
out the chips and allows the reamer to cut freely without 
tearing. 

Reamer 2 is identical to reamer 1, with the exception 
of the notches in the cutter C and the series of steps in 
the cutter blades BB. 

3 is the same as reamer 2, with the addition 
which ream in connection 


Reamer 
of two short straight blades D 
with the small straight portion of the blades BB. 

The open end of the shell is first cut off to length; then 
the base end of the shell is centered true with the in- 
side rough forging, after which it is rough and finished 
turned; then it is held in a collet chuck for the reaming 
From here the shell goes through other ma- 


operation. 
Frep R. [rwiy. 


chine and grinding operations. 
Franklin, Penn, 
- 


Individual Adjustment for Boring-Bar 
Blades 


The accompanying illustration shows a section through 
a boring bar that has a novel individual adjustment for 
the blades. As can be seen, each blade may be moved 
independently and locked in place. The advantage afford- 
ed by this construction is that small rectangular pieces 
of high-speed steel may be used for the blades. I recom- 
mend the use of hollow headless setscrews, as much greater 
pressure can be applied to the blades, holding them more 





THE BLADES 


ADJUSTING 


METHOD OF HOLDING AND 


rigidly. This construction is limited to the larger class 
of bars, as it weakens the smaller ones. 

This type of bar has been used extensively under my ob 
servation during the last vear and has proved itself inval- 
uable for close work. Ceci, H. Strure. 
Indianapolis, Ind. 

- 


Heating Dies for the Purpose of 
Hardening 


With some makes of steel, toolmakers and diemakers 
experience difficulty in the expansion of dies after hard- 
ening. In putting the die in the furnace it should be 
placed face down on a firebrick slab. When this is done, 
I have found that the hole contracts instead of expand- 
ing and allows 0.002 in. for stoning. Where 
slightly too much has been filed from the hole in the die 
there is a chance of correcting it in this way so that the 
KERN. 


about 


piece may be used. E. 


Long Island City, N. Y. 
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High-Speed Steel Tips on Tools 


The different methods of using small bits of high-speed 
steel with other metals interest me. Mr. Ellis, on page 
161, writes of having trouble with the high-speed bits 
breaking off. 

I have used form tools, much heavier than those shown 
by Mr. Ellis, welded to machine steel with about an inch 
of this steel beneath the high-speed bit and the high-speed 
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Taper Form Cutter 
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Breaking Down Cutter 


METHOD OF ATTACHING HIGH-SPEED STEEL TIPS 


piece set in so that it is flush with the top of the rest of 
the tool. Nevertheless, | experienced the same trouble- 
the high-speed piece breaking off at the weld. With 
turning tools I had the same difficulty, but we had a 
method that worked very nicely for the forming cutters, 
so that they gave us no more trouble than if they had 
been solid. 

The illustrations the cutters made. 
They have been in use now for months, with no breakage. 


show how were 
Spare high-speed pieces are kept on hand, and various- 
formed pieces could be used with the same holder by 
having the holes the proper distance apart. 

Bridgeport, Conn. CLINTON J. CONVERSE. 


Cutting a Perfect Gear with a 
Broken Cutter 


On page 254, Emil Daiber gives an illustration of try- 
ing to cut a perfect gear with a broken cutter. There 
must be something seriously wrong with either the Fel- 
lows gear shaper or the operator, when it is necessary to 
take two cuts on a 24-26 pitch gear to get within 0.004 
to 0.006 in. of concentricity. I should advise inspection 
of the adjustments of the machine to see if the gears are 
turned true or if the arbor is out of true. If these errors 


do not prevail. gears ought to come within 0.001 in. 





Discussion of Previous Question 
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Mr. Daiber credits a Mr. Clark with cutting gears with 
one cut. This may be all right for a makeshift on gears 
with a very low pitch-line velocity, but on gears with a 
high pitch-line velocity it is not practical and not worth 
taking a chance. with a tooth can be 
remedied by grinding the hard spot and cutting over at a 
reduced speed, provided the gear is burned in roughing; 


Gears burned 


or the same method can be applied on a finishing cut if 

the gear does not run at a fixed center distance, the finish- 

With small 

gears or gears with a high pitch-line velocity it is cheaper 

to scrap them. H. Brrerey. 
Torrington, Conn. 


ing cut being a little deeper than standard. 


Cutting Keyways at 180 Degrees 


I read with interest the article on page 110 relating to 
the cutting of keyways in shafts opposite each other, or 
at 180 deg., without using an index head. 

I should like to submit the following method, which is 
also proving satisfactory for the same purpose. It would 
seem to me that this second method makes for greater 
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KEYWAYS 


ATTACHMENTS USED WHEN CUTTING 
is just as simple, and has the added advantage 
90 deg., or at an\ 


=> 


accuracy, 
that one can cut keyways at 180 deg., 
angle desired and in any part of the shaft. 

For cutting keyways at 180 deg., the shaft is set on 
two V-blocks on the miller. One of the V-blocks has a 
kevway, 2 in. wide, cut through the bottom of the V, as 
shown in the illustration at A. 

Next we have a collar B, which just fits the shaft: this 
collar has two 8-in. keyways cut at 180 deg. and a knurled 
setscrew to hold the collar in place on the shaft. The first 
keyway is cut in the usual manner; then, before the hold 
ing straps are loosened, the collar is slid on the shaft up 
against the V-block, which has the keyway in the bottom 
of the V. Line up the kevway in the V-block, and one of 
the keyways in the collar, by inserting a §-in. key through 








i 
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the collar into the V-block. Then fasten the collar in 
place on the shaft by means of the knurled setscrew. 

Now loosen the work straps, withdraw the 8-in. key, re- 
volve the work until the opposite keyway in the collar will 
line up with the keyway in the V-block, insert the key 
again and proceed with the second keyway. 

It will be evident that if the keyways in the collar are 
cut correctly, the keyways in the shaft will be accurate ; 
provided, however, the key used in lining up the two 
keyways is a good fit. 

This collar scheme would work, of course, in the same 
manner with holes in the collar and in the V-block and a 
pin for alignment. Most of our keyways are cut in cold- 
rolled shafting, and several collars are used to fit the 
sizes of cold-rolled steel used. A. L. Barrer. 
Oakland, Calif. 


*° 
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Matching Plate Patterns 


In reply to Mr. Duggan’s inquiry, on page 3090, as to 
how the other fellow matches plate patterns, I give here 
what | find the simplest and quickest way. 

In making a plate pattern it is always best to machine 
or file the joint true, then dowel and screw the two halves 
of the pattern securely together before any of the turning 
or scraping of either wood or metal patterns is attempted. 
No matter how many times the patterns are taken apart 
in the course of the work, provided there has been an 
accurate job done on the drilling for dowels, they will 
ilwavs match. 

After the pattern work proper is finished, the patterns 
are taken apart and spotted on the match plate, care being 
taken to have enough room between the flask and the pat- 
tern for the sand and the gate. The plate is then drilled, 
using dowel-pin holes in the pattern as a jig. \ clear- 
ance hole is drilled through the plate for the screws. 
The other half of the pattern is put in; and when the 
two parts are screwed together, there will be a perfect 
match. If at any time it becomes necessary to repair the 
patterns or make any changes in them, they can be taken 
off, doweled together again, have the necessary work done 
and be replaced on the plate, giving a first-class job. 

Not long ago | had an order from an electrical con- 
cern. The piece was made on a common gate and was 
run in the foundry with a 90 per cent. loss, due to shifts 
or light and heavy metal in the cope or drag, the casting 
having a ;-in. section. A new master pattern was made 
in halves. A set of patterns cast in brass were then 
turned to templets in the lathe and mounted on a 2-in. 
aluminum match plate in the way described. We are now 
vetting perfect castings, using a vibrator on the plate. 

Another way L find good for making a match plate of 
patterns, especially patterns with an irregular parting 
line, is to make a master pattern and gate it just the 
same as for a running pattern. The pattern is rammed 
up in the usual way, cutting and slicking the required 
thickness, the inside of the loose pieces forming the out- 
side dimensions of the. match plate. ‘The mold is then 
closed, and the parting on the outside of the flask is 
patched with sand to prevent any possible chance of the 
metal running away. It is then poured. When shaken 
out, an excellent match plate results. A match plate 
made in this way calls for the skill of a good molder and 
H,. ARKLAND. 


a flask with true pins. 


Buffalo. N. Y. 
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The Anti-Metric Case 


My attention was recently called to an interesting ar- 
ticle on “The Anti-Metric Case,” on page 139 of the 
American Machinist. It reminds me of several striking 
examples of our inborn tendency to divide by 2, which 
have recently come to my notice. Only a few days ago it 
was announced in the Washington papers that the Treas- 
ury Department was considering the issuance of a 24e. 
piece, a “half nickel,” fitting in perfectly with Mr. Hal- 
sey’s table of coins on page 139 and supplying the only 
item necessary to make his table a complete demonstra- 
tion of our nondecimal coinage. 

Anotlier case: I recently purchased from an English 
manufacturer of scientific instruments a spherometer sup- 
posed to be metric, with 100 divisions on the circle. After 
getting several queer-appearing readings with it, I dis- 
covered that the screw had four turns per millimeter, 
demanding a calculation with every reading. It was not 
merely an adapted inch-thread, either, for the dimen- 
sions were exact. This instrument was quite evidentl) 
made by a man who had been brought up on halves and 
quarters. Even the scientist accustomed to the use of 
the metric units has his difficulties; it has not been very 
long since a scientist asked me for the loan of a metric 
scale “about 6 in. long,” 6 in. being merely a form of ex- 
pression for half a foot, the unit in which he was thinking. 

The chief point I wish to make from these examples 
is that the decimal system of numbers has nothing to 
do with the metric case. The decimal system is admitted- 
ly bad: but we will have to go on using it for the sake 
of facility in calculation, whether we use feet or meters, 
hecause the adoption of an ideal octoval or sexadecimal 
system is as remote as the adoption of a rational alphabet. 
Practically every metric or anti-metric publication con- 
fuses the issue by introducing arguments about the deci- 
mal system: if these could be separated out, we would 
see much more clearly what the real issues are. 

One of these real issues is well stated by Mr. Halsey. 
It is that of standardized sizes of manufactured articles. 
It is a good a p iort argument, but loses some of its force 
when one recalls the totally haphazard dimensions of 
some standardized articles, such as the standardized rail- 
way track, which is 4 ft. 8 in. and $ in. wide; or the 
standardized sizes of fire-hose couplings, which at last 
accounts included six species with a number of variatons ; 
or the standardized 6-in. shaft, which has a diameter of 
543% in.: or the standardized 4-in. pipe, which has an out- 
side diameter of 0.840 in., inside 0.542 to 0.623 in.; or 
the numerous standardized wire and sheet-metal gages 
with which the manufacturers have supplied us. Would 
all these dimensions become any more irrational if eX- 
pressed in cubits, parasangs or meters ? 

Washington, D. C. Ropert B. SosMAN. 


—- 
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Planing a Taper Gib 


On page 1122, Vol. 45, of the American Machinist, 
Mr. Winters brings up a point in planing dovetail slides 
for taper gibs, which might easily be overlooked. But 
an error was made in the figures. The secant of 30 deg., 
radius 0.25, is 0.2886, not 0.282, as shown. It should also 
be remembered that 0.2886 is a tangent of the gib taper 
and should be used as such. Wiiiiam 8S. Rowe tt. 


Wilkinsburg, Penn. 
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War Bonds-—A Duty for Every 


American 


Some of us are impatient to see the days go by without 
visible and striking proof of our having actually entered 
the war. We forget that the larger a body the more 
inertia it has in getting in motion. A 20-ft. motor boat 
can get get under way in a fraction of the time that it 
takes to raise steam on a dreadnaught. The organization 
of the man-power, machine-power and money-power of 
a nation of 100,000,000 souls is a task that cannot be 
completed in a week or a month, but which when com- 
pleted will have momentum proportionate to its size. 

But while it will take months to mobilize and train an 
army proportionate to America’s power, and while it will 
take weeks to mobilize the machinery of industry in pro- 
portion to America’s resources, there is one step that we can 
take immediately (and it is the most important step of 
all)—the mobilization of America’s finances on a scale be 
fitting our national wealth. 

This mobilization of money is the first and most im- 
portant step that we can take. Congress has already done 
its part in authorizing a bond issue of $7,000,000,000. 
Now it is up to us of America to demonstrate our in- 
tentions to the world in the way that we make this first 
move toward the maintenance of American rights and 
American ideals. 

There are no age limits or physical requirements de- 
barring any of us from serving our country immediately 
in this way. offered undoubt- 
edly be such that every American citizen, no matter what 
Even if the call 
this 
less when it 


The denominations will 
his resources or position, can do his bit. 
were for an unreturnable contribution of amount, 
there should How much 
is simply a loan to our Government, repaid with interest 
the eredit of the United 


he no hesitation. 
and secured by unassailable 
States 7 

Let the machine shops of the United States, owners 
and employees alike, demonstrate their patriotism em- 
phatically and unmistakably by an immediate response. 
It should be a matter of pride with every shop in America 
to have the largest possible percentage of its workers en 
rolled in the ranks of Government bond buyers. Get after 
this, you factory managers, as you did after the safety- 
first movement. Put a poster in each department in the 
shop, bearing the motto, “Buy a Government bond.” Ex- 
plain to your men and women fellow workers and fellow 
Americans the purpose of this issue and how bonds may 
Explain to them that these bonds are as 
Explain to them 


be secured. 
safe and solid as the Government itself, 
that these bonds are as good as gold at any time and any- 
where. Put into this movement, not only the initiative 
of the machinery builder who does things, but the inspira- 
tion of the American citizen his country, 
and the answer of the machinery-building industry to 
our country’s need will be a fitting one to record in his- 


tory! BUY A GOVERNMENT BOND! 


who loves 


id 


““American Machinist’s’’ Representative 
in Washington 


For the last two and a half years, since the outbreak of 
the European War, the American Machinist has put con- 
siderable of its energy into the distribution of information 
on munition-manufacturing methods. This work began 
with a description of Canadian shell manufacture, a few 
after the hostilities, extended to 
munitions made in the factories of the United States for 


months outbreak of 


the Allies, and within the last year to a description of 
Taken 


altogether, we have published some 800 pages of A meri- 


American ammunition made in our own arsenals, 


can Machinist size on this subject during the two years. 

This has been done with the idea of serving our country 
and our readers at the same time by collecting and dis- 
tributing information on a subject about which there has 
As 


a result we have very naturally received many inquiries 


heen but little information available in printed form. 


from those wishing additional knowledge on this subject. 
To render further the 
readers in these matters, Fred HH. Colvin, of the editorial 
staff, has taken up headquarters in Washington. 

To Mr. Colvin 
presenting the enormous amount of data bearing upon the 
operations on the Springfield rifle. And he is familiat 
with the methods of munition making in private plants 
as well as in our arsenals. Mr. for the 
present Hotel Powhatan, Washington, D. C.., 
and he will be glad to be of service to those of our readers 


service to Government and out 


belongs the credit for collecting and 


Colvin’s address 


will be 


who wish to avail themselves of whatever he can 


do in assisting them with information. 


may 


Not Without Honor Except in 
Its Own Home 
It is a commentary on our lack of perception of the 
value of certain American inventions that these need to 
travel a long way from home in order to be appreciated. 
The airplane, strictly an American invention, has had 


its usefulness demonstrated thousands of miles away 
from the land of its birth. In our established attitude 
toward peace on earth, and our assumption that all 


other nations must hold the same opinion, we overlooked 
the best possible means of developing an impregnable 
defense for American principles and institutions. 

If we had had 
realized the possibilities connected with the development 
of this built aircraft 
possibilities and to our needs; 


maintained our start in aeronauties : 
nn proportion to these 
had trained air men in 


would 


art: had 


proportion to these aircraft—we have a sense of 
preparedness and a means of offensive and defensive 
action, equal if not superior to that of a well-trained 
army. 

These “might have beens,” 
as they confirm the intention of Americans to put air- 
craft in America in the place of honor that it deserves. 


however, are of use only 
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— The Presidents Message 
. , } " EARS : 
As requested by the President of the United States, we lay at sate 
before our readers those portions of his message that bear upon our ’ R . 


field of labor. Let the response of American industry be such as 
fittingly to exemplify American initiative and skill for all time. 


MY FELLOW-COUNTRY MEN: 

The entrance of our own beloved country into the grim and terrible 
war for democracy and human rights which has shaken the world creates 
so many problems of national life and action which call for immediate 
consideration and settlement that I hope.you will permit me to address to | 
you a few words of earnest counsel and appeal with regard to them. 

We are rapidly putting our navy upon an effective war footing and are 

Putting our Navy on War footing about to create and equip a great army, but these are the simplest parts of 
the great task to which we have addressed ourselves. There is not a single 
‘selfish element, so far as I can see, in the cause we are fighting for. We 
lare fighting for what we believe and wish to be the rights of mankind and 
jfor the future peace and security of the world. To do this great thing 

| worthily and successfully we must devote ourselves to the service without 

i regard to profit or material advantage and with an energy and intelligence 

| that will rise to the level of the enterprise itself. We must realize to the 

i full how great the task is and how many things, how many kinds and ele- 

iments of capacity and service and self-sacrifice it involves. 

j These, then, are the things we must do, and do well, besides fighting 

H 


Creating and Equipping a great Army 
the things without which mere fighting would be fruitless: 

We must supply abundant food for ourselves and for our armies and our 
seamen, not only, but also for a large part of the nations with whom we @ 


5%, 


j have now made common cause, in whose support and by whose sides we} 
shall be fighting. . 
| We must supply ships by the hundreds out of our shipyards to carry 
to the other side of the sea, submarines or no submarines, what will every J 
\day be needed there, and abundant materials out of our fields and our & 
tap Sn peed sll |mines and our factories with which not only to clothe and equip our own & 
jforces on land and sea, but also to clothe and support our people, for*whom | 
jthe gallant fellows under arms can no longer work: to help clothe and equip & 
the armies with which we are codperating in Europe, and to keep the looms 
and manufactories there in raw material; coal to keep the fires going in 
ships at sea and in the furnaces of hundreds of factories across the sea; 
steel out of which to make arms and ammunition both here and there; rails 





\for wornout railways back of the fighting fronts; locomotives and rolling & 
Istock to take the place of those every day going to pieces; mules, horses, @ 
cattle for labor and military service; everything with which the people § 
Abundant Materials out of Mines and of Encl: , , we: ; 
ngland and France an aly : ssia have usui s > m- 
ee a quip ( d France and Italy and Russia have usually supplied them 


our Forces Mselves, but cannot now afford the men, the materials, or the machinery 
ito make. 
4 It is evident to every thinking man that our industries, on the farms, 


‘in the shipyards, in the mines, in the factories, must be made more prolific 
and more efficient than ever, and that they must be more economically man- 
aged and better adapted to the particular requirements of our task than 
they have been; and what I want to say is that the men and the women 
_who devote their thought and their energy to these things will be serving 
the country and conducting the fight for peace and freedom just as truly 


and just as effectively as the men on the battlefield or in the trenches. The 
Coal to keep the fires going in Ships 
4a? Sea 
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industrial forces of the country, men and women alike, will be a great 

national, a great international service army—a notable and honored host 
@ engaged in the service of the nation and the world, the efficient friends and 
© saviors of free men everywhere. Thousands, nay, hundreds of thousands, 


| to Ame errcan » Industr y> 


“of men otherwise liable to military service will of right and of necessity be 


excused from that service and assigned to the fundamental, sustaining work 

4 of the fields and factories and mines, and they will be as much part of the 
great patriotic forces of the nation as the men under fire. 

This let me say to the middlemen of every sort, whether they are han- 


dling our foodstuffs or our raw materials of manufacture or the products | 


J 
“of our mills and factories: The eyes of the country will be especially upon 

you. This is your opportunity for signal service, efficient and disinterested, 
# The country expects you, as it expects all others, to forego unusual profits, 


I to organize and expedite shipments of supplies of every kind, but especially 


Arar 


} of food, with an eye to the service you are rendering and in the spirit of} 


| those who enlist in the ranks, for their people, not for themselves. I shall} 


confidently expect you to deserve and win the confidence of people of every 
®@ sort and station. 


managers or operative employees, let me say that the railways are the 


mM 


To the men who run the railways of the country, whether they be} 


+ arteries of the nation’s life and that upon them rests the immense responsi- § 


bility of seeing to it that those arteries suffer no obstruction of any kind,® 


Sno inefficiency or slackened power. To the merchant let me suggest the 


motto, “Small profits and quick service,” and to the shipbuilder the thought 
that the life of the war depends upon him. The food and the war supplies 


ae 


bottom. The places of those that go down must be supplied, and supplied 
at once. To the miner let me say that he stands where the farmer does: 
‘the work of the world waits on him. If he slackens or fails, armies and 
statesmen are helpless. He also is enlisted in the great Service Army. The 
manufacturer does not need to be told, | hope, that the nation looks to him 
to speed and perfect every process; and I want only to remind his employees 
that their service is absolutely indispensable and is counted on by every 
= man who loves the country and its liberties. 
A Let me suggest, also, that every one who creates or cultivates a garden 
® helps, and helps greatly, to solve the problem of the feeding of the nations; 
gand that every housewife who practices strict economy puts herself in the 
ranks of those who serve the nation. This is the time for America to cor- 
j rect her unpardonable fault of wastefulness and extravagance. Let every 
}man and every woman assume the duty of careful, provident use and 
© expenditure as a public duty, as a dictate of patriotism which no one can 
now expect ever to be excused or forgiven for 
ignoring. 
The supreme test of the nation has come. 
™ We must all speak, act, and serve together! 


y WOODROW WILSON. 


must be carried across the seas, no matter how many ships are sent to the; 
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Latest Advices from Our Washington Editor 


By Frep H. Cotvin 


[f patience is a virtue in times of peace, it is doubly 
so In these days of preparation for the struggle to come. 
The minute of 
delay next to im- 


inevitable nerve tension makes every 


seem doubly long and also makes it 
possible to understand the reasons why seeming delays 
are necessary. 
kinds of munitions, or parts of munitions, and 
eager to feel that they are helping in the 


they are 


various 
which are 
work of preparedness cannot understand why 
not called upon to begin work at once. 

To all these the 
portant at this 
they are called upon to serve in one capacity or another ; 


and they must not let impatience lead to any diminution 


counsel olf patience Is doubly iin- 


time, for it will not be long before 


of their desire to do their bit. 

[f anvone who is getting impatient at what seems to 
be unnecessary delay will carefully recall some instance 
in which he made some change in his output or in his 
remember many delays of one kind or 


plans, he will 


another, delays that developed in unexpected quarters 
and that did not vield at all readily to the usual methods 
Multiply thousand 


Sole 


times or more 


difficulties 


of solution. this a 


+ 


idea of the enormous 


and you have 
that confront the various councils and boards appointed 
to handle the gigantic problems now presented. 

We must remember the tremendous task of securing 
data as to the capacity and availability of some 30,000 
shops, which has been successfully accomplished. We 
must also remember that the utilization of these shops 
that they cannot be put 
to work until materials has tilled 
and decision is made as to what is needed in each partic- 
ular line. that limit to 
human endurance and that heads of departments cannot 


involves other departments, 
the order fot been 


Remember, too, there is a 


work 24 hours a day, even though they might like to. 


In other words, we must be patient. We must realize 
that activity which goes off half-cocked is often worse 
than wasted, that a sane and satisfactory foundation is 
absolutely necessary and that the heads of these boards 
are doing everything in their power so to plan the work 
that, when the start is actually made, there shall be 
ho false moves, no eXasperating and costly delays. 

We all want to serve to the best of our ability, and 


we should remember that it is not possible for all to 
serve to the best advantage just when or just how we 
Many a rather 


yun in 


might elect. skilled toolmaker would 


handle a machine action, or an expert farmer 


might prefer the excitement of battle to the potato patch. 
But he 


who serves when and how his service is of the 


most value to the country is the real partriot, even if 
it does not suit his own convenience or desires. 

How many shops will be called into direct, active 
cooperation, no one can say. If vou are called, be as 


ready and as enthusiastic to do vour level best as though 
had first flush of 
If your call does not come, if you continue to 


the call come during the war excite- 


ment. 
nake your regular product and seem to be neglected 
is an active factor, remember that a certain amount of 
regular product is just as necessary as shells and rifles, 


that vou are helping as much, only in another way. 


Shops which are well equipped to make 


Washington, D. C., Apr. 21, 1917. 


The fact that called to make munitions 
of war may easily mean that your work in regular lines 
is of better quality or more needed than the product of 


some competitor whose shop is taken for war product. 


you are not 


Do not forget that any good, standard and nesessary 
product, whether directly connected with war or not, is 
as much a part of a successful war as the best machine 
gun. ‘The men back of the lines, who are necessary to 
keep the soldiers fed and clothed and supplied with 
fighting material, are all a part. And in 
many ways theirs is the harder part, because they toil 
without the knowledge of what is going on or the stimu- 


necessary 


lation of the excitement. 
Be patient until the call comes, and then let your 
pent-up desire for service speed the output to the limit. 


* 


How Can We Serve Best P 


We have been called a nation of money grabbers, with- 
And knowing 
it was not true, knowing that such charges had 


out sentiment or any of the finer feelings. 
that 
their origin in jealousy, we have paid little attention to 
them. But no one who has watched the recent trend of 
public opinion, who has carefully noted the action of 
chambers of commerce, of copper and steel magnates, of 
meat packers and others who will be called upon to sup- 
ply needed materials can fail to be impressed by the 
spirit that voluntarily produces such desirable results. 

We can be proud that such men as Frank A. Scott. 
Howard E. Coffin, Julius Rosenwald and others of high 
standing are ready and willing to serve the country and 
to give us the benefit of their wide and varied experience. 
Instead of this being a plan for the making of huge 
profits, these men have secured remarkably low prices 
for copper, steel and other commodities. 

Another gratifying feature of the present crisis is the 
absence of any ill-advised boastfulness, the evident desire 
on the part of the average men to be of real service to the 
country. Men of attainments come 
to us to ask how they can best put their skill and ex- 
perience at the disposal of the Government—and_ not 


various mechanical 


with the idea of securing a fat salary or an easy berth, 
with a minimum of return. 

Can any of us do Must not every true citizen 
ask himself how he can best serve and look about for such 
Not the work we would rather do, but 


but to be of real service 


less ? 
an opportunity ? 
the work in which we can be of the greatest service. If 
making gages or shells, or in 
machine, 


we can be of more value 


staying home to automatic screw 
that is where we belong, even if we prefer more active 
service. Brain counts as as brawn, and we may 
be far more valuable at home, away from the excitement 
and its stimulation, than in the field where the actual 


operate an 


well 


fighting is done. 

But wherever it be, let the thought of service for the 
best interest of all be the leading thought. To few are 
given the opportunities for public glory, but no one can 
rob us of the opportunity to be of real service in some 
way, no matter how obscure or whether the world ever 
knows of it or not. 
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High-Resistance Pyrometer 


The Hoskins Manufacturing Co., Detroit, Mich., is 
marketing a new high-resistance pyrometer together with 
a special thermal couple that requires no calibration. It 
is possible for the user to purchase the elements in coils 




















HIGH-RESISTANCE PYROMETER 


and, when in need of a new thermal couple, cut off suit- 
able lengths of wire, twisting and welding the ends to- 
gether. The elements forming this thermal couple are 
special chromium and nickel alloys and are said to be of 
very long life on account of their immunity to the action 
of hot gases. 

The illustration the 
horizontal edgewise type, which is more accurate than 


shows instrument known as the 
the vertical type for the reason that balance errors of a 
needle are practically eliminated. The meters are made 
in six ranges, the upper temperatures being 800, 1100, 


1400, 1500, 2000, and 2500 deg. Fahrenheit. 


Multiple-Spindle Drilling Machine 


For the purpose of drilling small holes in such parts as 
bicycle and motorcycle hubs the Langelier Manufacturing 
Co., Providence, R. L., is building the multiple-spindle 
drilling machine shown. 

The two interchangeable multiple heads are carried in 


sliding housings, which are actuated simultaneously by 

















DRILLING 


MACHINE 


MULTIPLE-SPINDLE 
the single feed lever at the right. The power is trans- 
mitted to the heads from the floating pulleys throagh 
double splined spindles. The jigs are self-contained in 
the heads, being located by a central keyed spring plun- 
The first part of the movement of the heads clamps 


ger. 





the work between the two jigs, while further motion feeds 
the drills through the work. 

If the holes are spaced on very close centers, alternate 
holes are drilled at the first operation, the piece then be 
ing indexed by means of a spring plunger that engages 
one of the holes already drilled. A second operation fin 
ishes the holes. A new piece of work may be inserted 
the moment the drills are withdrawn, as the construction 
is such that the piece drops out of the jigs by its own 
provided for the 
The 


machine is equipped with an automatic system for fur- 


weight. Micrometer adjustment is 


drills, while a single stop suffices for both heads. 


nishing lubricant for the drills. 
Open-Back Inclinable Press 


The Loshbough-Jordan Tool and Machine Co., Elk 
hart, Ind., is marketing the open-back inclinable press 


shown. It is equipped with a solid web flywheel con 

















INCLINABLE 


flywheel, 365 Ib.; size of fly- 
opening in bed, round, 8 in.; 
back, 10 in.; depth of 
plate, 64 in.; dis- 


PRESS 

Weight, 2000 Ib.; 
wheel, 27 x 4 in.; speed, 115 r.p.m.; 
oblong, 5x10 in.; opening through 
throat, 6] in.; die space on top of bolster 


weight of 


tance bed to gibs, 10] in.: stroke, 24 in.; slide adjustment, 2 in.; 
thickness of bolster plate, 14 in.; square hole in slide for 
punch-holder shanks, 1 in floor space, 34x 43 in 


taining a three-point clutch. A toggle control is used for 
the clutch, for the purpose of preventing the press from 
repeating. Upper and lower knock-outs are provided, and 


the and ball piece. All 


bearings are self-oiling, and a worm and wheel device 


screw connection are mm one 


made for 
A safety device 


serves for inclining the press. Provision is 
removable tie-rods, if these are desired. 


is used for the lock bolt. 
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Bench Stool 


The stool shown in the illustration has been placed on 
the market under the name of the “Sampson Suspension 
Stool” and is intended especially for shop or factory use. 

The device is bolted to the under side of the bench top 


and when not in service swings in under the bench, as 
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FOR FACTORY USE 


BENCH STOOL 


the left, thus leaving the aisle clear. 
inner end of the arm rests against the base and acts 
as a friction rigidly in any 
position when the operator’s weight is upon it. The stool 


may be readily swung to any position, however, when the 


shown at 


The 


spac e 


lock for holding the stool 


operator's weight is not upon it. 

All parts are of metal except the revolving seat, which is 
of wood, filled and varnished. If so desired, the seats can 
be furnished with elevating screws instead of the stand- 
ird pivot. The American Engineering and Equipment 
Co., New Haven, Conn., is the manufacturer. 


. 


Quick-Acting Vise 


A vise combining the old-style screw with a quick-action 
cam has been placed on the market by the F. C. Sanford 
Manufacturing Co., Bridgeport, Conn. 

The adjusting screw runs in a floating nut, to 
the attached. In the vise jaws are 


which 


cam is operation 

















COMBINATION VISE 


brought up to the work by the thumb-nut;: then the oper- 
ation of the cam locks the work tightly in place. The 
hase and slide are of cast semi-steel, while all other parts 
are steel forgings. The jaws are hardened and ground 
square with the base. They are removable in order to 
permit the use of special forms, where these are made 


necessary by the shape of the work. 
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Surface Grinder 


The machine illustrated, known as the No. 2 Reid sur- 
face grinder, is now being marketed by the Boston Scale 
and Machine Co., Boston, Mass. It is intended for work 
up to 18 in. long, 6 in. wide and 12 in. high. 

The spindle is hardened, ground and lapped and runs 
in bronze boxes provided for adjustment for wear. It is 
raised or lowered by means of the handwheel at the top, 
which is graduated to read to half-thousandths. The table 
travel is automatic and is controlled by means of stops and 




















SURFACE GRINDER 


Takes wheels to 7 in. in diameter and 4-in 
hole; working surface of table, 18 x6 in. with three 


j-in. 


face, with 
T-slots; 
longitudinal feed, 18 in.; crossfeed, 6 in.; vertical adjustment, 


crossfeeds, 0.007 to 0.084 in.; floor space, 65 x 30 in.; 


1300 Ib. 


114 in.; 
weight, 
This lever can be turned down so that 
the table can be operated beyond the reversing points 
without changing The trans- 
verse table feed is also automatic and may be set to feed 
in either direction. The positive crossfeed will feed from 
0.007 to 0.084 in., either at one or both ends of the stroke. 


a reversing lever. 


its positions of the stops. 


A quick starting and stopping device is used, operating 
from a push rod at the center of the handwheel. The 
machine has the cabinet type of base, a door providing 
for the storage of tools in the interior. A countershaft is 
included with the equipment. 


9° 
” 


Compound for Hardening High- 
Speed Steel 


The Bennett Metal Treating Co., Elmwood, Conn., is 
marketing a high-speed steel hardening compound known 
which is a black gritty substance a little 
In use an ordinary case- 


as “HeTzy,” 
coarser than granulated sugar. 
hardening pot is filled with alternate layers of the harden- 
ing compound and the tools to be hardened, luted with 
fireclay and placed in a furnace heated to 1700 or 1750 
deg. F. When the whole mass has been heated to this 
temperature, the tools are quenched and are ready for. 
service. The compound can be used indefinitely, heating 
does not cause it to lose its ability to harden high-speed 
steel. 
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Relieving Attachment 


Cincinnati, Ohio, 
attachment 
the outside end of 


The Cincinnati Iron and Steel Co., 
has put on the market the relieving 
in the illustration. It is driven from 
the spindle through a series of change gears, six gears 
being the number required to obtain the proper changes 
for cutting 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 14, 16 or 20 flutes. 

The driveshaft is journaled in a bracket on the car- 
riage, and the sliding end can be made long enough to 


shown 

















RELIEVING ATTACHMENT FOR LATHES 


suit any length of bed. Two universal joints, a shaft and 
a sleeve, are used to transmit the motion from the drive 
to the camshaft, the slide and swivel movements being 
Relieving may also be done in 


The camshaft 


thus compensated for. 
connection with a taper attachment. 
in bronze bearings, but may be easily removed for placing 


rus 


cams. 

Hardened steel is used for the cam 
The slide is connected with the top slide screw and has 
a spring rod with adjusting nuts that govern the amount 


roller and. slide. 


of throw or relief required. These are also used to hold 
the slide and roller away from the cam when the com- 
The years are 


pound rest is needed for regular work. 
guarded, and an index plate is provided. 


Fluid for Marking Tools 


The Artisan Chemical Supply Co., Detroit, Mich., is 
marketing a fluid compound for the purpose of marking 
tools. It is known as “Nasitra.” ‘The material leaves a 
black metallic deposit on the surface of the metal marked. 
The use of wax or asphaltum varnish is unnecessary, the 
fluid being applied with a pen or a sharpened stick. 


Stripping-Plate Molding Machine 


By J. V. Hunter 


Practically all foundries doing repetition work have 
use for stripping-plate molding machines. The majority 
of such machines on the market are more or less intricate 
and costly. Yet any shop with a drilling machine can 
make up the type of stripping-plate machine illustrated 
herewith, although for the sake of uniformity and accu- 
rate work the use of a planer in finishing up the rough 
castings is of great advantage. 

The machine is intended for shallow patterns with 
sloping sides that will recede rapidly from the sand face 
of the mold when lowered, since the lowering is not 
in a true vertical plane. This device consists of an open 
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shell or cast-iron box A, which has two hinge arms at 
least a foot in length extending out on one side. The 
longer these arms the more nearly in a vertical line 
will be the withdrawal of the pattern. 

The moving part is the long swinging lever, with two 


held 


aris 


arms B, pivoted upon the same shaft (, stationary 


by the arms of the main body; these joined 
together by the planed plate that supports the pattern D, 
The result is that, when the latch # is released, the lever 
arm, plate and pattern all fall downward in an approx- 
imately vertical plane, stripping the pattern through 
the plate F’, which closely follows the outlines of the pat 
tern. Any metal-pattern worker or machinist en 


in finishing this class of machine-molding patterns will 


are 


gaged 
appreciate the clean sharp edges of the mold obtained by 
thus stripping through a plate. | 

As will be noticed in this particular case, the center 
of the pattern presents a broad area where the sand might 
have a tendency to fall away with the pattern while it was 
being lowered: to obviate this tendency, the center is 
made in the form of a loose plate G, which is supported 
by the stool /7 extending across between the two sides of 
the main frame to which it is bolted. So when the pat 
tern is lowered, the plate G acts about the same as an 
individual stripping plate supporting the sand in this 
pocket until the mold is lifted off. A small forged handle 
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HOME-MADE STRIPPING-PLATE MOLDING MACHINE 
bolted to B extends through a slot in the frame and 


serves for raising the pattern for the next mold. 

It is to be noticed that all parts of the pattern in a 
parallel line with the shaft ( should draft 
than is provided in other stripping-plate machines, owing 
to the fact that they 
and therefore it is always advisable for 


have more 


must necessarily swing somewhat 
as they go down; 
this reason to put the portion of the pattern possessing 
the greatest draft at the end having the shortest radius 
that is, toward the shaft (. 

In making up the pattern for the stripping plate there 
is one point that, if carefully observed by the pattern 
maker, will save a great amount of tedious labor for the 
machinist will the the 
plate; this is to bevel the edges, which will strip next to 
the pattern, at a very sharp angle on the bottom side, leay 
inch thick at the top. 


is always necessarily made 


who have finishing of cast-iren 


ing a corner about an eighth of an 
The hole for the 
slightly smaller to provide for filing to a close fit, so when 


pattern 


the greater portion of the casting has already been cut 
away by the bevel, the small remaining portion makes 
for and rapid fitting. Another for this 
bevel is that no opportunity shall be presented for sani 
to fall in and bind between the sides of the pattern and 
the plate. 


easy reason 





Concave Turning 

By CHARLES W. PARKER 
I was given a number of cup bearings to turn out 
at a given radius to suit the spindle of a sand roller. 


We had no means of doing the job in the small shop 
where [ am employed, except perhaps by turning it out 





CONCAVE TURNING 


by hand to a gage. 
ment shown. 
a quarter of the usual time. 


[he center # is made to fit 


held in the tool post on the top of the tool. 
is bored to suit the part D, which is adjusted and held in 
The required radius is ob- 


position by the setscrew (C. 


tained by setting F and G@ the correct distance apart. 





| decided to make the lathe attach- 
It proved a success, and the job was done in 


the tailstock, while A is 
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Business Items 








C. H. Roberts has been appointed comptroller of 
the Hess-Bright Manufacturing Co., Philadelphia, 
Penn He was formerly factory accountant 

S. T. Gorman, representative 
Chicago 


formerly Eastern 


for the Canedy-Otto Manufacturing Co., 
Heights, Ul., has been appointed general sales 
manager. 

W. C. Woodland, of the Packard Electric Co., 


engineer 
Mich., 


consulting 
Detroit, 


will become 
Engineering Co., 


Warren, Ohio, 
of the Steere 
on May 1 


W. B. Bennett, 
Co. of America, Bridgeport, 
appointed chief engineer and 
of the Wayne Engineering Co., 
sylvania 

G. W. Rice has resigned as works 


of the Aultman & Taylor Machine Co., 
general 


Locomobile 
has been 

manager 
Penn 


with the 
Conn., 
general 
Honesdale, 


formerly 


manager 
Mansfield, 
factory 


Ohio, and is now assistant 
manager of the Curtiss Aéroplane Motor Corpora 
tion, Buffalo 


C. Eccles has been elected president and man 
ager, and C. F. Bulotti has been elected secretary, 
machine 


of the Eccles & Smith Co., dealers in 
tools at San Francisco and Los Angeles, Calif., 
and Portland, Oregon 

William A. Rockenfield, formerly engineer and 


sales manager of the American High Speed Chain 
Co., Indianapolis, Ind., is now production engineer 
of the Baldwin Chain and Manufacturing Co 
Worcester, Massachusetts 


S. S. Macintosh, formerly with Strong, Carlisle 
& Hammond Co., Cleveland, Ohio, and Jj. G. 
Nixon, formerly with the Chambersburg Engi 
neering Co., Chambersburg, Penn., have become 
associated with the Cleveland office of Manning, 
Maxwell & Moore, Inc 


M. C. Maxwell, formerly superintendent of the 
power and plant and of the tool-machine depart 
ment of the Yale & Towne Manufacturing Co., 
Stamford, Conn., has been appointed assistant 
general superintendent. A. 0. Blackman has been 
appointed superintendent of power and plant, and 

Freysinger has been made superintendent 


of the tool and machine department 


The Sullivan Machinery Co., Ltd., Chicago, Ill 
will move its Montreal branch to 37 Colborne 
St., Toronto, Can., on April 15. 


York City, 
Emma 
the 


The August Mietz Corporation, New 
has bought the business of August Mietz, 
Cc. Rueff, proprietress, and will carry on 
business 


The Mid-West Brass Manufacturing Co., North 


Aurora, lll., has recently been incorporated. The 
officers are: P. W. Blair, president, and J. F. 
Berthold, secretary and treasurer 


The Poole Engineering and Machine Co., Balti- 
more, Md., through a consolidation, has acquired 
exclusive manufacturing and selling rights of the 
turbo-gear formerly manufactured by the Turbo- 
Gear Co., Inc., Baltimore 


A. J. Corcoran, Inc., was erroneously reported 


to have moved its offices from Jersey City to 
John St., New York City The notice should 
have read that the offices at 11 John St., New 
York City, would be moved to the factory at 761 
Jersey Ave., Jersey City, on May 1 

The Pangborn Corporation, Hagerstown, Md., 
has purchased the sandblast business conducted 
by E. E. Perkins and G. A. Cooley, Monadnock 


Block, Chicago Mr. Cooley joins the Pangborn 
Corporation, while Mr. Perkins will handle a 
line of condensing driers and dry kilns 


and Manufacturing Co., 
increased its capitalization 
the increase being in 


Chain 
has 


The Union 
Seville, Ohio, 
from $40,000 to $60,000, 
the form of a 7 per cent. cumulative preferred 
stock The company’s New York office has been 
removed to 30 Church St 0. J. Abell is in 
charge of the Chicago office at 565 Washington 
Boulevard. 





Forthcoming Meetings 











hold 
Lake 


Enginers will 


The Society of Automobile 
Beach on 


its annual convention at Ottawa 
Michigan during the last week in June 
American Society of Mechanical Engineers. 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 


Centers in these pins facilitate measuring. 
can be graduated to assist in setting. 

The tool is started from the center of the job, the 
cut being fed by screwing the tail spindle forward as re- 
The crossfeed is 
outward, while the carriage is gradually drawn back by 
the weight, as shown above. 


their experience in 
other parts for airplanes, motor trucks, watercraft of 
various types, tractors and munitions. 
classified according to the following callings: 
gineers, assistant engineers, draftsmen, electrical engi- 
neers, superintendents, metallurgists, inspectors, apparatus 
laboratory engineers, truckmasters, 


and fuel and lubricant engineers. 
highly organized industry the world has ever known, 
these members are well qualified to solve any automotive 
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The part D 


set to work from the center 


This operation is both quick 


¥; 


Automotive Engineers Prepared To 
Work with Government 
The Society of Automotive Engineers has been active 
in classifying its membership as to capability for Gov- 
ernment service industrially or with the troops. 
two thousand members have filled out blanks indicating 


Over 
designing and producing engines and 


Men 


have been 


Chief en- 


purchasing 


service men, tool designers, executives, chemists 


Trained in the most 


problems on which the Government may desire assistance. 
They are quite ready and willing to do anything that will 
assist the United States, serving in any capacity in which 
their country may see fit to use them at any time. 


The National Machine Tool Builders Associa- 
tion The spring consultation will be held at 
Sinton, Cincinnati, Ohio, May 21 and 


the Hotel 
22 

The National Metal Trades Association will hold 
its next convention on Apr. 25 and 26 at the Hotel 
Astor, New York City A meeting of the admin 
istrative council of the association will be held on 
the day preceding that on which the convention 


opens. 
Boston Branch National Metal Trades Associa 
tion Monthly meeting on first Wednesday of 


each month, Young’s Hotel. W. W. Poole, secre- 


tary, 40 Central St., Boston, Mass. 

The Society for Electrical Development, Inc., 
will hold its annual meeting in the United 
Engineering Societies’ Building, New York City, 
on May 8 

The American Society of Mechanical Engineers 
will hold its annual spring meeting at Cincin- 
nati, Ohio, May 21 to 25. There will be a 
joint session with the National Machine Tool 
Builders Association on May 21. The head- 
quarters will be at Hotel Sinton 


Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month A. E 
Thornley, corresponding secretary, P. O. Box 796 
Providence, R. I. 

New England Foundrymen’s Association. Reg 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 


first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburg», Penn. 
Rochester Society of Technical Draftsmen 


Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y 
Superintendents’ and Foremen’s Club of Cleve- 


land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. E. N. Layfield, 
secretary, 1785 Monadnock Block, Chicago, Il 
Philadelphia Foundrymen’s Association. Meet 
ings, first Wednesday of each month. Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn 
Tecnnical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8S. Teale. 
secretary, 35 Broadway, New York City 
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Increasing the Shop’s Output by Shifting Shifts 


By C. A. 





ke. 
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SYNOPSIS Dividing the day into three shifts 
and then changing these shifts SO that every man 


gets a chance alt day work as well as night work 





Whenever the demand for product exceeds the norma! 
output of a shop during the period that passes for a day’s 
work, the management is confronted with one of the most 
trying problems that arise in manufacturing. Whether 
the day’s work be eight, nine or ten hours (although the 
latter has almost disappeared in most sections of the 
country), there is a general reluctance to work more than 
the regular period. We all form habits of work as well 
as of other kinds and do not readily conform to a longer 
period in any direction requiring mental or physical 
labor. 

Working overtime, or night work as we generally know 
it, has many objections, although it is often necessary to 
resort to it for limited periods. This requirement always 
involves extra payment or at least a controversy in regard 
to it and is often a source of discontent, if not acute 
friction. Then too, it is next to impossible to get a pro- 
portionate amount of work in a long day, so that the cost 
per piece always rises when night work or overtime is 
employed to any great extent. The best men object to 
working at night; and it is never easy to get a night 
force that equals the Gay shift in capacity, while an equal 
output is practically unheard of. Probably the differ- 
ence between daylight and artificial light is responsible 
for more of this variance than we are apt to realize. But 
even with the best lighting, there seems to be less energy 
available in a man who works always at night. 

The problem would be easier, perhaps, if the increase 
of business was sufficient to require a night shift all at 
once; but on the other hand, the gradual increase has its 


Almond Manufacturing Co., Ashburnham, 


*President, T. R. 
Mass 





SCEOCVUS to have many advantages over thie usual 


method of night work. This article tells how th, 


plan has been worked out successfully in one plan 





udvantages and allows one to prepare for it by easy steps. 


The question of foremen or other executives for the night 
force Is another serious problem, as here, too, the best 
men naturally prefer the day jobs in nearly all cases, 
The usual plan of doubling up is to begin by putting 
on a small night force, often expecting the men to work 
from 12 to higher rate 


than the day men. 


13 hours, but paying them at a 


This arrangement involves the em 
ployment of a night boss and introduces the possibility of 
friction with the And this is 


only one of the problems that beset a manager who knows 


regular, or day, hah. 
that it is necessary for him to get more hours of product 
out of his machines rather than to increase his plant, even 
if he could purchase the extra equipment, which has been 
largely out of the question during the past two years. 

Finding the demand for product far exceeding th 
capacity of our machines, it became necessary to run the 
plant more hours, and the usual night-shift plan was 
adopted. But no likes to be 
night force, nor was it possible to get from the machines 
So It 


man continually on the 
the production that we knew ought to be secured. 
seemed advisable to try another plan, and the three 
shift method was gradually introduced. By ygoing at 
radical changes of this kind gradually and sympatheti 
cally the complete cooperation of the men was secured. 
and comparatively little opposition developed. 

We began with the automatic screw machines and soon 
had three shifts of men who could handle them in goox 
shape. Each shift has a man who thoroughly understands 
setting up the machines, so that any adjustments can be 
made immediately, which not only saves delays, but also 
reduces spoiled work to a minimum. Next came the hand 
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screw machines of various types and lastly the regular 
machine work, such as lathe and milling work, so far 
as it became necessary. The toolroom was also put on the 
three-shift plan to some extent, as tools wear out rapidly 
in continuous work and it is essential to have a constant 
supply. 

The S¢ rew-machine ( 
trouble in changing from one shift to another, as the 
work is continuous and it rarely happens that a run of 
any piece finishes with the end of the working period. The 
hand screw machines are more difficult, as every man natu- 
rally feels that he is the best operator on that machine 
| In the beginning there were 


7 
l 


epartment vives practically no 


and that his ways are best. 
complaints as to machines and tools, particularly the 
latter, not being left in vood condition for the man on 
the next shift. Then, too, different 
notion as to the tool set-up in and 
siderable time is lost in changing over to suit the new 
So, while I believe in giving each man as much 


each man has a 


Cases, con- 


many 


man. 
latitude as possible in handling his machine, it becomes 
necessary to restrict the individual tastes to some extent 
three men use the machine, one after the 
This was largely a matter of getting the men ad- 


when same 
other. 
justed to work together, and a little instruction and ex- 
planation soon straightened out the difficulties so that 


these troubles have disappeared. 


Secure Harmony py Personat Conract 


Regular machine work was more difficult: but as the 


three shifts were only necessary on such work as might 
be called manufacturing operations, they were also ad 
justed by personal Inspection of the work, the careful 
adjustment of any difficulties that arose between men and, 
in fact, the harmonizing of the personalities of the work 
ing foree. Hard fast obviated as far as 
possible and personal settlements made in every case in 
Personality plays an important 


and rules are 
which it is admissible. 
part in adjusting differences and in securing smooth and 
successful operation of any plan, especially if it is out 
of the ordinary. A spirit of making these 
adjustments keeps things running smoothly. 

The toolroom was perhaps the most difficult place to 
get the three shifts into satisfactory operation, but it has 


fairness in 


heen successfully accomplished as far as it is necessary to 
operate this department on the three-shift basis. Here 
again there is a flexibility that takes care of the unusual 
cases. Some work can be carried on by the next man as 
well as by the one who started it, and this is always done 
where possible, especially if it is a piece that is needed 
badly in the shop. Where the piece is so intricate that 
it seems desirable to have it finished by the one man, the 
work is left until he comes in on his next shift, even if it 
must remain on the machine, keeping the latter out of 
use during the two intervening shifts. This is of course 
to be avoided wherever possible. In other cases the work 
can be laid aside to wait for the original toolmaker, but 
without tying up the machine until he returns. These 
are all classes that must be decided individually by the 
foreman and call for good judgment. 

One of the great problems is that of superintendence. 
Two men handle this very well, as the foremen of each 
department can manage the work for hours at a time, 
so that it is not necessary for the superintendent to put 
The main thing is to 


in too many hours at a stretch. 
have some supervision when the shifts are changing, so 
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as to insure the new shift’s getting started right. This 
result is secured with a little coéperation on the part of 
the two superintendents and the foremen and has given 
very little trouble. Where the foremen change with each 
shift, it is desirable to have the foremen shift at a dif- 
ferent time from the men, so that they lap over and get 
the work running smoothly from one shift to the next. 


SHIFTING THE SHIFTS 


One of the main reasons for our success is the method 
of arranging the three shifts. These start at 11 p.m. 
Sunday night and work through the week until 11 p.m. 
Saturday night, the shop standing idle during the next 
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SCHEDULE FOR SHIFTING THE SHIFTER 


24 hours. This arrangement makes the shifts from 11 


> 


p.m. to 7 a.m., from 7 a.m. to 3 p.m. and from 3 p.m. to 
11 p.m. The shifts are changed every week, so that no 
one works continuously at night, but all take turns at the 
different shifts. The 24-hour shutdown makes this plan 
successful—in fact, gives a long rest between the shifts 
instead of working double shifts at the change. 

In making the shifts the man who quits work at 11 
p.m. Saturday night does not go on again until 7 a.m. 
Monday; the man who quits at 3 p.m. Saturday goes to 
work at 11 p.m. Sunday night, and the man who quits at 
7 a.m. Saturday morning goes on the job again at 3 p.m. 
on Monday. Each man gets a chance at all three shifts, 
so that there is no favoritism shown and all have an equal 
chance. There is no noticeable difference in output of 
the three shifts, except such as is found in every shop 
due to the difference in the production capacity of dif- 
ferent men. This in itself is somewhat unusual in work- 
ing a shop more than one shift and is highly desirable 
The plan secures the best of codperation from the men 
and has worked out very satisfactorily for all concerned. 
It is not perfect; no plan ever is; but it is the best we 
know so far and has successfully handled the growth of 
the shop from 125 to 350 employees. 


% 
Sammy’s Shop—Selling Quality, Not 
Perfection 


By W. OsBorNeE 


Mr. Brown walked up to Sammy with a broken part of 
a cornsheller in his hand. It was a casting that had 
broken at a place where several sections were joined. In 
the middle of the broken section was a spongy draw spot 
of quite liberal size. 

Mr. Brown pointed to this spot as he said, “A customer 
has returned this defective piece with the demand that 
we replace it and that we also pay the cost for the repairs 
the machine will need before it is in good running shape.” 
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Sammy took the piece, examined it carefully and 
handed it back. 
he asked. 

“T think that we’ll have to do as he says, and it’ll be a 
pretty bad thing for us. A piece like that should never 
have gone out of the shop.” 

“T’m going to see the machine before I have anything 
to say,” remarked Sammy, and he went out and hired a 
livery rig and drove into the country, although Mr. Brown 


“39 


“What do you think we ought to do? 


opposed his going. 

When he returned, accompanied by the farmer who 
owned the machine, Sammy was ready to express an opin- 
ion. “This man has no right to ask us for anything on 
account of the break, and you have no right to give it to 
him.” 

Mr. Brown looked surprised and the farmer looked 
angry. 

“T suppose, young feller, that you’ll try to claim that’s 
a good casting,” velled the farmer. “Mebbe you'd like 
me to show it all over the neighborhood as the kind of 
stuff you turn out; and, by heck, don’t you think they 
won’t know it if you try any of your funny business on 
me,” and he shook his fist in Sammy’s face. 

As the farmer was a big, husky fellow, nearly twice his 
In- 


stead he opened up a bag and took out several stones 


size, Sammy did not accept the challenge of the fist. 


and some pieces of wood. ? 

“Some of these pieces came out of the corn this man had 
piled up ready to be shelled, and some of them came out 
of the pile of cobs that had the corn shelled from them. 
From the it’s safe to 
they’ve bean through the cornsheller.” Turning to the 
farmer, he asked, “What did you find in the cornsheller 
just after the break besides an ear of corn?” 

“T didn’t here to talk. You didn’t do 
talking out at my place. You didn’t dare to; and it isn’t 
going to do you any good doing it here. Youw’re going to 
make this right or ’m going to know the reason why,” 


marks on some of them assume 


come much 


threatened the farmer. 

Mr. Brown started to say something, but Sammy in- 
terrupted him. “I want this thing settled 
if I’m to keep on making cornshellers, and I am_ not 
through talking vet.” 
Mr. Brown. 


right, TOO, 


He passed a piece of hard wood to 


STOVE Woop IN THE CORNSHELLER 


“Almost any man ought to know enough to keep his 
stove wood and'his corn separate. There’s the piece that 
broke the (Sammy had been at the farm 
some time before the farmer knew it. The farmer had a 
number of small children who, childlike, were interested 
in everything and also talkative.) “When we make a 
machine that’s good enough to do the work we say it’ll 
We’re 
any more than you are when you’re selling your farm 
produce. I'll bet that you couldn’t deliver a_ perfect 
bushel of potatoes at any price. Do you sell the kind of 
stuff you take to exhibit at the county fair at the regular 


machine.” 


do, we’ve done our share. not selling perfection 


price? 

“Tf you want perfection, you’ll have to pay a different 
price than the one you pay for a cornsheller. Oh, I know 
what you’re going to say about that spot in the casting, 
but I want you to wait, both of you, before you say it. 
The big trouble is that you don’t know what you’re talk- 


ing about. Let me show you something.” 
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He took them across the shop to the side door. Here 

there was a worn-out cornsheller that had been turned in 

as scrap by a man who had bought a new one. The 


machine looked as if it had seen long and hard service. 
“Look at the shop number stamped on this machine,” 
sail Sammy. “We can tell from the office records just 
The machine itself shows that 
it’s done a lot of good, hard work. Here’s the piece like 
the broken one. Notice how it’s worn?” 
Sammy took the piece off, and with a sledge broke 


rm 
The 


when this sheller was sold. 


through the part where the other one had broken. 
same sort of a draw spot was disclosed. 
“If anybody knows how to make that casting and have 


it dense in there he keeps it a secret. Ordinarv foundry 


men who are running foundries don’t know how. You 
came here in a rage and demanded that we make it right 
with vou. I think that after what I’ve shown vou | 


have a right to ask that you make it right with the shop.” 
As he saw the look on Mr. Brown’s face he explained, 
“I’m not talking from a selling or office end. 

Pric 


COMMERCIAL QUALITY AT A COMMERCIAL 


“This man has cast unjust reflections on the shop and 


man in it. Vm willing to admit it was more 


all that 
I don’t think the shop should allow such things to go 


on every 
through ignorance than through malice, but for 


unchallenged. There is a commercial quality. There is a 


commercial price that it is sold for. If the users of such 
machines are not suited with either, they don’t have to 
buy. The office resents any criticism that’s aimed at its 
commercial honesty, but it allows all sorts of criticism 
of its shop and the shopmen. 

“Why, confound it all, Mr. Blank 


came in and said you were a robber, and were trying to 


Brown, when Seth 
make him pay a bill that he had paid, you told him very 
quickly to either show a receipt or pay that bill and shut 
up; but when old Cat Hollow Jones comes in with things 
all smashed up you call me in to prove that it wasn’t 
fault. 
not. 


our We were held to be guilty until we proved we 


were If you remember, I went out and found that 
he had been moving the machine and the team ran away. 
Then there was that machine we sold to that farmer out 
on the hill road. It wore out too quickly. 
here was filled with talk about soft holes and 
shafts that might not round, and a lot 
stuff that reflected on the shop, but there wasn’t a word 
the fact that the that 
drove a wagon that always groaned and squealed 


The air around 
iron and 
have been more 


about man who bought machine 
because 
he never oiled it. He never oiled that cornsheller either, 
if appearances count for anything. 

“I’m running this shop, and I’m tired of having things 
blamed on us before they are proved ; and Pm going to 
kick every time it happens.” 

The not 


burst restored him to good tumor. 


farmer was a bad sort, and Sammy’s out- 
“T wish you’d study 
roads and 


up about how to use the King drag on dirt 


come out and make a speech for us in the schoolhouse,” he 
said. 


“\Iebbe a 


even if hk 


fell 


won't 


running a shop has his troubles too, 


have to fight worms and bugs and 
thing 

You are not getting all that was said, but it may in- 
terest you to know that the farmer took a new piece with 
him, and he paid for it too. Today he is a good friend 


of the shop. 
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Construction Features of the Canal 
Shops at Balboa 


EDITORIAL CORRESPONDENCI 





presented as characteristic of the closure features of most 





SY NOPSIS—Floor, roof and side-wall require- of the main-shop buildings at Balboa, though there are 
ments ina shop building located in the Canal Zone other types in use in certain cases, as some of the build- 
are far different from those in the northern part ings had to be totally inclosed while others required no 
of the United States. Illustrations show many of closing at all. 
the features of construction. The appearance of the end of the machine shop with 
louvers and rolling steel doors wide open is well brought 
These shops in most instances are equipped with mov- out by Fig. 1, which is reproduced from a photograph 
able metal louvers along the sides and ends, the louver taken inside the building and looking directly toward the 
blades being made of galvanized iron § in, thick and ar- open end. It illustrates the great amount of open area 


ranged in rows about 5 ft. thus secured and shows the 


long so that there are four ample clearance obtained 
rows in each 21-ft. shop bay. for the passage of the over- 
The blades have a width of head traveling crane, which 


16 in. and when raised operates on runways extend- 
ing well out from the end of 
the building. A series of 


louver blades, it should be 


there is a clear space be- 
tween them of 142 in. The 
louver sections are carried 
upon the top surface of a stated, is operated by a 
concrete wall 6 in. thiek single lever. This actuates 
a shaft which is connected 
by a link to each row of lou- 


vers so that the blades of 


and extend up under the 
overhanging roof to keep 
out the rain. The arrange- 
ment of the louvers and also a series open and close to- 
of the rolling doors referred gether when the lever is 


to in the first section of this manipulated. The machine 


article is illustrated clearly shop, erecting shop and tool 





in Figs. 2 and 3, which rep- department are in the build- 
resent the end of the boiler FIG. 1. LOOKING TOWARD THE OPEN SHOP END ing at the end of the group 
shop, shown in the first in of structures shown on the 
stance with the louvers open and the rolling steel doors plan, Fig. D, page 311. This building is 360 x 190 ft. and 
closed, while the second view shows the doors and most — consists of two monitor-roofed structures with a sawtooth 
of the louvers wide open, the doors rolling up under — section between, as represented by the drawing, Fig. 4, 


the projecting eaves of the structure. These views are and by the halftone engraving, Fig. 5. The latter view 
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FIG. 4. SECTION OF THE MACHINE-SHOP BUILDINGS, SHOWING THE TYPE OF 
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FIGS. 2 AND 3. 


shows clearly a detail of the south end of the sawtooth 
aisle and the arrangement of roof lights, windows, etc. 

Referrmg to the drawing, this gives the principal di- 
mensions of the building proper, shows the arrangement 
of steel rolling doors, louvers and the like and the gen- 
cral features of monitors, sawtooth sections, crane run- 
ways and so on. Of further interest are the construction 
features relating to foundations, piers, structural mem- 
bers, method of supporting craneways for the 60-ton 
travelers, position of transfer table and location and form 
of pits for locomotive work. There are four pits at one 




















THE BOILER SHOP, SHOWING THE STEEL ROLLING DOORS OPEN AND CLOSED 


side of the shop, one of them a drop pit, and about one- 
half of the erecting aisle is utilized for heavy repair work 
on engines and other heavy equipment, such as steam 
shovels, dredges and various other similar machines that 
are used in canal work. 

At the opposite, or east, side of the building, as will be 
seen from Fig. 4, there is a lean-to 29 ft. wide which is 
fitted with suitable jib cranes and equipped with the 
~maller tools, planers, slotters, shapers, ete. The gen- 
eral layout of the tool equipment in the main shop will 
be considered in another article that will follow shortly. 
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CONSTRUCTION USED AND THE ARRANGEMENT OF THE VARIOUS CRANES, PITS, DOORS, ETC 
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As will be noticed upon inspection of the drawing, the 
floor of the machine shop consists of 34-in. wood blocks 
placed upon 8 in. of concrete, one strip of blocks being 
left out about every 30 ft. and the open- 


MACHINIST 





Vol. 


16. No. 18 


marth & Morman grinders, and they also spend several 
months in the hardening room. In the grinding room, 


under the supervision of a competent man, they learn 





ing filled with pitch, thus forming a 
joint to allow for expansion of the 
hlocks due to the dampness of the clim- 
ate. This type of floor is also used in 
the planing mill. This is a feature that 
is very important when a climate simi- 
lar to that of the Canal Zone has to be 
contended with. In the foundry a clay 
floor is provided, while cinders are used 


in the forge and boiler shops. The 
storehouse, pattern storage, power 


plant, gashouse and toilets have con- 
crete floors, and the steel-storage build- 
ing, car shop, lumber shed and coke 
shed have earth floors. The machine 
shop, like most of the other buildings, 
has a tile roof, the tile being manu- 
factured on the Isthmus,, ‘thus saving 
the large shipping expense which would 
incurred if the material were im- 
ported. All the machines in the shop 
are electrically driven, the current com- 
ing to the plant at 2200 volts and the 
motors operating at 220 volts. The 
current is three-phase, 25-cycle. The lighting is by tung- 
sten filament lamps on 110-220-volt circuits, and gen- 
eral illumination is provided throughout. 


he 
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Method of Training Mechanics in an 
Isolated Plant 


By E. J. LEAcn 


As superintendent of a factory employing 300 men 
and making very accurate interchangeable parts, I am 
constantly faced by the problem of getting high-class 
toolmakers. As we are somewhat isolated, we must not 
only keep in repair, but build, all the tools for an in- 
creasing production. 

My method is to select carefully from a large number 
of unskilled applicants boys whom I think the 
intelligence and mechanical instinct to make good me- 
chanics. That is no easy job. These boys are put to work 
in the productive machine shop on drilling machines, 
turret lathes and such work as they can handle. Here 
they learn to use a scale and caliper and to read mi- 
crometers. If my judgment is good and the boys show 
signs of learning rapidly, they are given the more accurate 
work as fast as they can do it. 

After a few months’ time they generally 
familiar with operating lathes, millers and drilling ma- 
chines and are able to work to very close limits. They 
then transferred to the toolroom and to 
turn up guide pins, bushings, cutter blanks and other 
simple work for the toolmakers to finish. I make it a 


have 


become 


are allowed 


point to see that each of the boys works for several of 
the older toolmakers, so that he gets the different methods 
used by these men. 

They are all required to work for several months in the 
Brown & Sharpe, Bath and Wil- 


grinding room on 





FIG. 5. 
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DETAIL OF SOUTH END OF SAWTOOTH AISLE 


to set up and grind work very accurately; and in the 
hardening room they learn the principles, at least, of 
hardening steel. As they become capable of doing more 
accurate work, they are given cutters and simple jigs 
and tools to build completely. 

I have been asked if it pays to go to all this trouble 
to train men and run the risk of losing them after spend- 
ing the time and trouble to make them worth something. 
I believe that boys properly handled can be made to turn 
out sufficient work to pay for the trouble, even if they do 
not stay with vou as long as you would like. Induce- 
ment can be offered after three years’ service in the form 
of a check or a set of micrometers or some other useful 
tool. Most men are contented to work in a shop for a 
long time, if they are treated fairly and paid what they 
are worth. A man learned his trade in your 
shop and is familiar with your methods and work should 
worth much to to a man for whom he 
has never worked. If the manufacturers would try to 
give at least a part of their worthy men an all-round 
training, the men would soon learn that it is not neces- 
sary to go from shop to shop to gain experience. 


who has 


be as you as 


ENCOURAGEMENT NECESSARY 

The young man in the shop needs encouragement and 
advice. I make it a practice to stop occasionally by a 
workman and inquire what he is doing and how he is 
doing it or make some comment on his work. This es- 
pecially applies to the apprentice toolmaker. He is 
given to understand that through his foreman he can 
arrange a time when he can see me and talk over any 
point that is troubling him. I might say that this op- 
portunity is taken advantage of frequently, and a heart 


to heart talk proves beneficial to both of us. The ap- 
prentice sees that I have his interests at heart and am 


trying to help him, and T get information that I could 
not obtain from any other source. 











May 3, 1917 AMERICAN 


MACHINIST 


ioe) 


Toolroom Grinding 


By J. B 





SY NOPSIS—In the following article and accom- 
panying drawings an attempt is made to point out 
several toolroom errors that are frequently a source 
of trouble in the production departments. 





Some of the progressive milling-cutter and 
twist-drill manufacturers have fairly complete 
descriptive and instructive literature. That this descrip- 
tive matter can and should be much more comprehensive 


and so arranged as to be immediately available to the 


more 
issued 


man in the shop I will endeavor to show. 

For example, hand a shopman a copy of any twist- 
drill manufacturer’s treatise on drill grinding. Let him 
read it clear through, then give him a 1-in. drill and re- 
quire him to grind it correctly free hand. Ten to one an 
examination of the ground drill will cause you to reach 
the conclusion that somewhere and somehow something is 
Again, a milling cutter may be cutting rough 
Read over all the cutter-grind- 


wrong. 
and scratching the work. 
B 








Drill-press Table 
FIG.4 


AND DRILL 


FIG.3 


FIGS. 1 


TO 4. CUTTER GRINDING 
ing literature available and follow the instructions ever so 
carefully, and still it will be an even chance that the 
cutter will cut rough. 

In this article I shall endeavor to take these and other 
matters of importance under a sort of semi-analytical 
consideration and explain methods I have successfully 
employed during the past five years on work of this sort. 

Another matter deserving of consideration, I believe, 
is the little-known adaptability of certain grinders, es- 
pecially the No. 2 Brown & Sharpe surface grinder and 
similar machines, to a very much wider range of work 
than many realize. 

Particularly just at this time, when machine tools are so 
scarce and deliveries slow, are we interested in knowing 
just what work a given machine can do, not as a stunt 


. MurPHy 


or as an emergency, but as a profitable proposition. It 
is plainly impossible to cover any great part of the ever 
growing field of grinding in a single article, but I have 
chosen representative examples and will endeavor so to 
explain the job in hand that the class of work repre- 
sented may be shown in a new and clearer light. 

If we consider, first, Fig. 1, a Barber-Colman 6-in. 
inserted-tooth milling cutter, machining drop forgings, 
it will be seen at A that the grinder has left a sharp 
corner. Now, without concerning ourselves with the 
speed and feed at which the cutter is to operate, it will be 
sufficient to follow this sharp corner through a very few 
pieces of work. 

Plainly, this corner changes from a cutting to a tear 
ing corner, in proportion to its dullness. A frail un 
supported corner, as this is, is dulled almost at once, and 
then the metal begins to freeze to the dulled corner and is 
pushed and torn from the stock. 

Again, if this corner is removed with a 45-deg. cut or 
any other angle, as some of the best-known makers advise, 
the evil is by no means eliminated, only modified ; and we 
merely postpone the minute when scrap work begins to 
come through. The reason for this is clear, for the ob- 
jectionable corner is but moved a little farther up the 
side of the cutter (see C, Fig. 2) and, being somewhat 
more obtuse, is better supported; therefore, it will stand 
up better, but the sharp needle-point corner is still there. 
To grind 
but it would also be impractical; yet this is what we 


this corner round would eliminate all angles, 


have to approximate, but in a very modified form. 


A Goop Way To SHARPEN CUTTERS 


For some years I have experienced gratifying results in 
milling cutters as shown in Fig. 2; that 1s, 
the periphery parallel with the bore and with 


grinding 
grinding 
l-dege. clearance on the side of the teeth, from point to 
shown. 
the 
is well stoned to remove completely the 


heel, and chamfering the corner at 45 deg., as 
Then. before the cutter is stocked 
Fig. 2, 
sharp corner; in stoning, however, care must be used to 
preserve the clearance. Thus, the corner, the most im 
portant point of the cutter as well as the most trouble- 


in the tool erib, 


corner (C, 


some, Is replaced by a modified round cutting point. 

Some, in objection, may point to the action and staying 
qualities of a diamond-point lathe tool in comparison with 
a round-nose lathe tool. In answer I have this to say: 
In turning, the diamond-point tool moves into the stock 
in an entirely different manner from that of a milling cut- 
ter. While a diamond point moves sidewise and cuts with 
the whole side equally, a milling cutter moves straight 
into the work, and the point, or corner, of the cutter 
must receive the full pressure of the cut. Here is where 
the trouble peculiar to milling cutters is generated, and 
the oilstone, liberally applied, will give the corner a good 
supporting backing. 

In Fig. 3 drill 
ground with boths lips exactly equal in length, and still 
The end view shows a good practical 


is shown exaggerated how a may be 
be far off center. 
working clearance for general use 
8 deg.—and the center should show 


a clearance of about 
an inclination of 


about 45 deg. 
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hard and fixed clearance for all 


for the clearance must be governed 


Certainly, a 
drills cannot be right, 
Therefore, correctly speaking, a 
-in. drill would not 


by the feed to be used. 
clearance that would be correct for a 3 
be right for a 2-in. drill, if the drill is to develop its 
highest efficiency and is expected to produce the greatest 
Nor is this con- 
dition changed in any way by the fact that various grades 
of steel are the drills, for the 
higher the speed at which a drill can be operated the 


number of holes before becoming dull. 


used in manufacture of 


H 
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FIGS. 5 TO 7. VARIOUS METHODS OF DRESSING WHEELS 
ecreater the feed per minute that can be employed ; hence, 
we complete the cycle and arrive at the beginning. 

Owing, however, to the imperfect design of the various 
drill grinders in general use, we have of necessity effected 
a compromise in this matter, but I will try to show the 
most practical way to obtain the different angles and 
clearances recommended. 

In the end view, Fig. 3, it is shown that the index of 
clearance, or the central web, is ground to show a clear- 
ance of 45 deg. with the lips of the drill. This angle, 
being a very familiar one to us all, is easily approximated 
by eye and is a correct angle for drills in general, if 
we have to adopt one angle for many sizes of drills. Care 
must be exercised, however, to keep this center truly 
central, for partly because of the twist of the drill and 
partly because of the inaccuracy of the human eye, it is 
the rule that all drills ground by hand are out of center 
more or less, as shown at D and EF. At the same time 
the lips may be of exactly the same length, as shown at F. 
A drill so out of center will the burden of cut- 
ting upon that lip forming the more obtuse angle with 
the longitudinal center line of the drill. A glance at the 
drawing will make this point quite clear. 

Now, it is known that a drill will stagger and 


throw 


such 


crowd in going through the work, producing to a greater 
or Jess extent an elliptical, rough and possibly a “belled” 


S1Zes of 
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hole, all of which are things to be carefully avoided by 
the producing man of the shop. 

In Fig. 4 is shown a method of testing a newly ground 
drill. The drill is placed in the drilling machine in 
which it is to be used; the drill may run out. slightly, 
especially if the hole is to be reamed, and the principal 
test should be for true center of lip angle. This may be 
ascertained by a surface gage or by holding a pair of 
hermaphrodite calipers on the table and against a block, 
as shown in the drawing; revolving the drill will complete 
the test. 

The angle of each lip is, by common practice, 59 deg., or 
one degree less than a lathe center, for a good bearing. 
The clearance to the heel of the cutting edge may be 
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FIG. 9 AN INSPECTION GAGE 
REQUIRING SKILL AND WELL- 
DRESSED WHEELS 


USING THE IDLE 


FIG. 8. 
SIDE OF THE 
WHEEL 


notwithstanding that a greater clearance is 
often specified. Care should be taken te that the 
drill is placed against the grinding wheel at or a little 
above the center of the grinder spindle, to avoid a tendency 
to back rake the cutting edge. 


about 8 dey., 


see 


GRINDING WHEELS FOR ROUGHING AND FINISHING 


In Fig. 5 is shown a cup wheel dressed in two ways— 
right and wrong. At // is shown the cutting point of the 
wheel dressed to a width of about ,4y in. Without unduly 
wearing away the wheel this gives an edge that enables 
the particles to break away, thus preventing glazing of 
the wheel and heating of the work; it tends to keep the 
wheel true, also, and presents a clean, sharp cutting edge. 

In the lower half, at J, is shown the same wheel 
dressed to give a wide cutting face, under the false im- 
pression that a wheel will require less dressing and will 
therefore last longer. But the facts are that such a wheel, 
because of the larger mass of particles which will have less 
tendency to break away, will glaze very rapidly and heat 
the work. As the pressure against the wheel is increased, 
the section of the wheel that happens to be slightly softer 
than the rest of the wheel is practically broken; the 
particles are forced to break away in a certain place 
or places. This relieves the pressure on the wheel, and 
the wheel then, through its elastic properties, continues 
to run, but out of true and partly glazed—a very bad 
condition. 

In my practice I have found it much better to keep all- 
wheels true, clean and free cutting. When in doubt I 
use the recommendations of the manufacturers as to the 
grain and grade of wheel and personal judgment and ex- 


perience as to methods of dressing. For general pur- 
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poses a Norton No. 47-H, if properly cared for, will 
give good results as an all-around toolroom wheel, particu- 
larly for surface grinding. 

In Fig. 6 is shown a point I would emphasize. At V 
is the part of the wheel where falls the burden of the cut. 
It has been good practice to dress wheels this way, slight 
N and, when the wheel 
trued up, using the diamond to produce the shallow 


is 


ly rounding the corners at 





FIG 


10. GRINDING PADS FIG. 11. GRINDING A 
grooves around the periphery of the wheel, as shown at 
A, Fig. For general roughing-out work, this makes 
a very good wheel that I much better, 
more easily prepared and more saving of the wheel than 
any other method I have noticed so far. The grooves 
form excellent cooling air spaces, supplied with cool air by) 
the wheel itself, while the particles will break away just 
enough to keep the wheel in good condition. 

For finishing, after the work has been reduced to plus 
0.002 or 0.003 in. or so, this wheel will not give the finish 
that should be produced on ground work of the best grade. 
At B, Fig. 7, is shown a wheel, true and fine, that is in- 
tended to follow the “standard” finishing wheel, shown in 
Fig. 6. It is merely the roughing wheel, rounded at O, 
so that the cut may be more evenly distributed over the 
face of the wheel, as at P. In finishing instruments, 
high-grade jig parts, dies, gages and work of a similar 
nature it is well to follow with a second fine finishing 
wheel, as shown at B, Fig. 7. 

For those who must use the side of the wheel for 
grinding, Fig. 8 offers a suggestion. After the side of the 
wheel is trued up, the diamond is used to produce shal- 
low grooves, as at M. Owing to the liability of weakening 
the wheel, these grooves should not exceed 1/64 in. in 
depth, nor should they be carried farther back than is 
shown at 7, Fig. 8. The portion U” should be dressed for 
clearance as shown. 


a 


one consider 


In Fig. § may be seen an inspection gage wherein the 
finished parts consist of the sides R and S only. For all 
its apparent simplicity the finishing of this gage requires 
both skill and properly prepared grinding wheels. The 
magnetic chuck was used on the No. 2 Brown & Sharpe 
surface grinder. A sheet of paper was placed on the 
chuck, under the gage, to modify the tendency to buckle 
or warp and to avoid scratches in removing the work. 
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The gage was roughed down with the wheel shown at 
Fig. 7, with the 
in Fig. 6. 


and sized round-cornered wheel shown 


Each cut was taken at right angles to the preceding 
l 


cut, the work being turned around one-quarter turn for 
this was 


to correct all errors due to warping caused by the slight 


each cut. as indicated. The reason fo turning 


amount of heat generated, and light cuts were necessar\ 
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BROACHING GAGE 1 GRINDING CUTTERS 

In Fig. 10 is shown a jig part and how the two pads 
should be ground at the same setting. 
clamped direct to the table. 

In Fig. 


grinder—finishing a hexagon broaching 


This job had to be 


11 is shown another possibility of the surfac« 
gage after it has 
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FIG 


12. EXAMPLE OF SLOT GRINDING 


been roughed out on centers. 
magnetic chuck. 


This job is shown on the 
As would be expected in a job of this 
sort, a high degree of finish was required; that was one 
of the principal reasons for finishing it on the surface 
grinder. 

In Fig. is shown a superior method of grinding 
gear cutters, using a dished wheel and the index centers. 
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In Fig. 13 is shown a job of slot grinding, using an ex- 
tension }-in. wheel and operating the vertical movement 
of the head only. Both stroke dogs should be set against 
the trip lever. To bring the slot true, the job is 
clamped direct to the table, as shown. 

The foregoing is a part of my personal experience in 
the field of precision grinding, and some of the jobs il- 
lustrated were finished within a week of writing these 


notes. 


Design of Laps for Small Holes 
By J. W. ACKERMAN 


There has been a demand of late for a small lap that 
will expand and give as good results as the lap with the 
taper pin and screw adjustment. I have tried several 
styles of cheaper laps without obtaining the results de- 
sired, so I devised the one shown, which will be found 
simple and qui kly made. 

This lap is 0.130 in. in diameter. ‘To make it, a piece 
of round brass a little larger than 0.130 in. is held in a 
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EXPANDING SMALL LAL 


spring chuck in the lathe and turned to diameter, 24 in. 
long. The end is drilled § in. deep with a No. 43 drill, 
0.089 in.: and with a No. 49 drill, 0.073 in., the hole 
is drilled to a depth of 14 in. With a */,,-in. cireular 
saw, four slots are put in, starting } in. from the end 
and running to the end of the hole. The pin is made 
from a piece of No. 45 drill rod, tapered at one end to 
enter the small hole. Tapping it in gives a satisfactory 
adjustment. 


Stop and Knockout for Spring Collet 
By Marruew M. RicHArDs 
The illustration shows a stop and knockout that has 
been used successfully in brass manufacturing. 
The stop A is applied to an ordinary spring collet as 
shown. The plug D is driven into the rear end of the 





STOP AND KNOCKOUT FOR SPRING COLLET 


collet. The spring C forces the stop and knockout A 
forward, its travel being limited by the checknuts. 

In operation the machine is run continuously. The 
work is pressed against the end of the pin A, which re- 
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cedes within the collet till the shoulder B strikes the plug 
D. The collet is then closed. When the collet is opened, 
the work is thrown out of the collet by the action of the 
spring C. 


& 


Movies in the Shop—A Letter from 
Jack to Bill 


Dear Bill—I want you should set down and write me at 
oncet about what show thare is whare you work for a a 
no. one workman to get a job. Ive a good one here, puling 
down good money $12.50 evry week, but something has 
come up to make me shure its for my interrest to jack it up 
as soon as I can acsept a position somewhares else. 

Its like this Bill. The blamed co. is gonta put in a 
movie into the shop to make we fellers work harder .for 
our meger salleries and I dont meen to stand for it. III 
tell you how I got wise to thare neefarous scheem. Last 
night wen I got home I remembered that Id left all my 
tools on the bench raped in-my overhalls, no not the mikes 
someone droped, thay are safe home and Ive got them 
prikpunched so I can set them for a haf inch and a three 
eights and Tom is gonta learn me whare to prikpunch 
them for garter and ete., but all the rest part of my 
kitt, my boll peen that that old enjineer lost and both my 
too pairs of callipers. Well I went back to the shop hot- 
foot to lock up my kitt and seen a light in that big 
storeroom you know Bill over the front dore. I ast the 
dorekeeper what was on and just then my fourman Smith 
you know Bill, he came along and says Come in and you 
may learn something. The meen snide as if anyone could 
learn me anything about my traid. Well Bill it was a 
reglar movie, only but no thrilling drammers about 
rescuing the lovely Gwendolin nor no such, but you 
could never gess Bill, just a mutt runing a enjin leth, 
and gee didnt he make the chips fly. 

In the fillum was a clock about 1’ foot large with a 
long seccond hand to show how fast the man worked. 
There shure aut to be a lawr Bill agenst timeing men 
that way. I gess the boses was afrade it mite make a 
bad impression for the next fillum shone a autermattic 
making nerld head screws and onest Bill you never seen 
a job done so slow. But thay didnt fool me, I new it 
stood to reason thay wouldnt put a movie in the shop to 
learn us to take it eazy but was planing to speed up all 
we fellers so we cant urn a desent days pay. The next 
fillum want no masheen tool a tall but one of them 
loomes that spins coton into cloth and the big bos you 
know old Brown Bill, he says the whole show was give to 
get the co. to by a movie to carry round to learn byers 
how our masheens works. Mebbe he thinks II] beleive a 
sailsman can lug a movie in his grippe, but Im wise 
to his curvs Bill. Ime gonta jack up just as soon as I 
can acsept a position whare the boses dont set up all 
night to get up dewflikers to cheet an onest workingman 
out of his hard urned pay. 

So write me Bill but if thay have movies in your shop 
you neednt bother, for Ill give up the traid and take to 
plumming or some other traid whare thay dont have 
movie cheeting masheens. Yours truely, 

J ACK. 

PS—Bill Ime runing too power haksaws but dont you 
think you could get me into the toolmaking? But not 
if thay have movies. 
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Using Wood To Replace Metal in Die 
Construction 


By WILLIAM 





SY NOPSIS—Attlention is here called to a liitle- 
known method of constructing dies for the drawing 
and forming of sheet metal. The cost and upkeep 
are low, and the work done is actually smoother 
than with similar all-metal dies. 





It is quite probable that the Chevrolet Motor Co. was 
the first concern in the country to use dies made of 
woogd, in regular stamping operations. The surprising 
part of it is that the wooden dies turn out better work 
than their metal counterparts; and the quality of the 
work is by no means the only advantage offered. 

Before going into the details of these dies let us 
make note of two facts: First, hard maple is used in 


constructing the dies; second, the stock from which 


stampings are made is 22-gage three-pass reannealed 
This particular gage metal is merely the 


sheet iron. 





FIG. 1. COMPOSITE WOOD AND METAL DIE 


standard used in Chevrolet body work, and it is not at 
that this gage be used in connection with 


all essential g 
wooden 

The die shown in Fig. 1 is a composite die—that is, 
it is partly a wooden and partly a steel die. The “meta! 
are at either end AA and comprise two sets of 
steel cutting edges. These edges nick out the corners 
of the stock, as shown on the finished piece. All other 
parts of the die, including the bases for the cutting edges, 
are wooden except that, as is generally the case, a strap 
of iron is put around the die so that the operator will 


dies. 


dies” 


not injure it when pounding the sides in making adjust- 
ments. 

The stock fed this machinegis flat and has the two 
round holes and the wide sl@ in the center already 
cut out as they appear in Fig.#1. These serve to locate 
the piece in the die. The finished piece turned out by 
this machine is seen resting on the ledge of the ram. 
The die bends the stock at BB, at F, and also along the 





(, BABBITT 
line FF’, besides cutting out the corners. The stamping 
shown in the illustration is completed by the die in a 


single operation. This is a genera! rule which holds 
good throughout the entire article. In this case the 


finished piece of work is a section of the mud pan, and 
A in Fig. 4. 
The die pictured in Fig. 2 is a good example of an 


it is shown in its assembled position at 


ordinary shallow drawing die with pressure plate. In 
dies of this nature the company has found it advisable 
to cover the wood with 18-gage sheet iron at points where 
the wear is most severe. Thus, in this clie, the wood on 
the upper block is so faced, but the die cavity and plunger 
are of unprotec ted wood. 

At either end of this die there is a pair of guides B, 
which are slotted so as to allow the bolts at their lower 
When the pressure plate hits 
and the punch 
The piece 


ends to slide in them. 
the die it stops, the springs compress, 


keeps on descending to the end of the stroke. 





FIG. 2. WOODEN DRAWING DIE 


of finished work at the left is only about half of the 
entire piece turned out by this machine. Because of 
the nature of the draw it was found best to make two 
of these parts in a single piece and then cut them apart 
afterward. The die produces smooth work which is re- 
markably from wrinkles and This 
finished piece is also a poe ket in the under pan B, Fig. Lk. 


free other defects. 

One rather astonishing fact about the stampings from 
wooden dies is that they are consistently superior to 
those from metal dies. This may seem a rather broad 
statement, but it holds, nevertheless, in all cases tried so 
far. One naturally expects to have trouble with metal 
breaking or wrinkling at points where the drawing or 
upsetting is most severe, but for some reason this seems 
Just why, is 
Possibly 


to have been eliminated in wooden dies. 
a mere matter of conjecture at the present time. 
the fact that wood has more spring and “give” may have 
something to do with it, though it should be noted in 


connection with this statement that no allowance is made 
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for such spring; and that if two dies were built, one of 
wood and the other of metal, and both were designed 


} 


to turn out the same stamping, they would be identical 
as far as size and shape are concerned. 

Another good example of a wooden die is shown in 
Fig. 3. Here again the two sections of the tool are 
partly faced with 18-gage sheet steel where the surface 
is subjected to extreme wear; and a metal drawing edge 


has been let into the surface of the upper half. This 
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at the present time. The wooden die used on this job 
is shown in position in the jaws of the bulldozer in Fig. 
5, and the finished work turned out by this die in Fig. 6. 

Fig. 5 is a’view along the die from above. Section 
A of the die is fastened to the moving jaw of the bull- 
dozer. The floating part BB serves a double purpose ; 
it acts as a pressure plate and also helps in “breaking” 
the metal—that is, turning up a right-angled flange 
around the edges of the work. ‘This section of the die is 



































FIG. 3 ANOTHER LARGE FG. 4 PARTLY 
SHOWING PARTS FROM ABOVE 


WOODEN DIE 


FINISHED PAN, FIG. FENDER DIE AS SEEN 
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FIG. 6. SOME OF THE BULLDOZER WORK 


saves wear on the edges of the cavity. The finished part 
appears in front of the die, and it is also shown in its 
position in the mud pan at (' in Fig. 4. The blanks fed 
this die are flat and are cut out on rotary shears. 

The method by which the Chevrolet company makes 
its crown fenders is interesting from several points of 
view. In the first place, instead of securing some new 
machine designed especially for such work, an old 
Williams White & Co’s No. 3 Bulldozer, which was 
formerly used in wagon tire work, is utilized. This 
machine was found to be so efficient for the job that it 
has been retained even after the experimental stage was 
over; and it is on this machine that fenders are made 





FIG. 7. A DRAWING AND FORMING DIE 


a bent U-shaped “ring,” and because it is so long, narrow 
and thin, it is necessarily made of steel. The rest of 
the die, however, is wood, with the exception of the iron 
straps for protection and reinforcement. All other im- 
portant parts, including the plunger and its cavity, are 
of wood. In operation, when the jaws of the bulldozer 
come together the metal drawplates, as in standard prac- 
tice, hit first and hold the stock, turning up the flange 
before the plunger hits the metal to form the crown. The 
finished fender shown in Fig. 6 is turned out in a single 
operation. 

The Chevrolet Motor Co. first started to use wooden 
dies on simple bending operations. From this it was 
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but a short step to other simple dies. The 
was led to take this step because it did not have the 
space or facilities to meet its increasing demands for 
Gradually, as each subsequent wooden die 


companhy 


steel dies. 
proved successful, more and more complicated oles were 
constructed, until now the point has been reached where 
experiments are being made with one-operation wooden 
dies on work which it is doubtful if steel dies could do 
as well, even in several operations. 

Such a case as this is illustrated in Fig. 7. Here an 
excellent idea of the construction of a rather complex 
die can be gained. The work which this die is designed 
to turn out is shown on the sample piece in the cut, i 
being that part beyond the chalk line. This part will 
‘orm a section of the radiator splash guard, the idea being 
to seam a piece onto the straight part where the chalk 
‘ine is in the figure; and also to seam a corresponding 
piece on at the other end. These mudguards will now 
he made in three sections instead of one as heretofore. 
They were formerly pounded into shape by hand against 
forms. It might be worth noting here that this die had 
just been completed and had as yet never been used at 
the time this picture was taken. 

I have said that the quality of the work produced by 
wooden dies is by no means their only advantage, and 
now that we have seen how the dies perform under actual 
shop conditions let us consider these other good points. 

Without much doubt the most important of these ts 
In connection with this, F. W. Pierce, of the 


Chevrolet company, states from experience that the cost 


expense. 


averages less than one-tenth that of steel dies. He 
further savs that a set of dies which would take five 
months to build of steel can be made of wood in four 


Aside from the mere cost of labor, the financial 
very 


weeks, 
saving resulting from this gain in time would be 
hard to estimate, especially if the dies were needed in 
a hurry. Furthermore, repairs on wooden dies are very 
quickly and easily made, with an accompanying low ex 
pense; consequently, the cost of upkeep is very small 
indeed. 

The mention of repairs brings us to another considera- 
Will the dies stand up under constant use? The 
answer is, “Yes, as far as is known.” Again we quote 
Mr. Pierce, to the effect that one of the wooden dies will 
10,000 or 


tion. 


run out more stampings with repairs only 
amounting to about $5, and that he sees absolutely no 
turn out 20,000 or 
more. still 
remains that a metal die will last longer than a wooden 


but if the latter stands up long enough to do the 


reason why such a die would not 


Of course, when all has been said, the fact 


ones 
work required of it. that is all that can reasonably be 


asked. 


Repairing Cast-Iron Gears 


By JAMES OWENS 


We had several gears broken on our shell lathes. As 


we could not wait to get castings, we tried putting in 
several studs and shaping them to the form of regular 
teeth: but they kept getting loose. 
turned 4 in. below the root of the teeth, and a steel band 
This 
saved us a lot of time and gave us gears as good as 
all-steel 


The gears were then 


was shrunk on, turned to size and the teeth cut. 


ones. 





MACHINIST T61 


Small-Arms Cartridge-Case Selectoi 


By Joun F. Sorkin 


An arrangement that performs the operation of de- 


livering cartridge cases to a machine with the head end 


first after receiving them as they drop from a_ hopper 
with either end falling first is shown in the illustration. 
The device may appear simple, yet it is an ingenious 
method of producing the result required, 

pipe | feed 


This pipe leads into the 


The selector consists of a into which the 
tube from the hopper is inserted. 
pieces of brass 
The 


wing nut ( is 


box arrangement, which is constructed of 
bent into shape, as shown, and riveted together. 
held by The 
easily loosened, permitting the cover to be swung back in 
inside, 
steel D receives the cases as they strike in falling. 
adjustable bracket that holds the steel 
that it extends slightly within the opening G. 
J leads to the machine. 

The width of the opening inside the box is made about 
va in. larger than the diameter of the head of the case, 


7c 


cover B is two screws, 


order to view the The piece ol tempered sheet 
Eis an 
F, so 
The tube 


finver 








, ea 





CARTRIDGE-CASE SELECTOR 


to allow sufficient play for the case when falling through 
the selector. I! the 


the piece of sheet steel 1), slides alone the 


head end drops first, it strikes on 
inclined sur 
face and drops out through the spout end. This action is 
to alter the position 
the head end be 


keeping its original 


plainly seen, since there is nothing 
of the case in its fall and, furthermore, 
ing heavier, gravity aids it in posi 
tion during the fall. 

If, however, the mouth end comes down first, the neck 
of the case slips through the opening in the piece D and, 
the steel finger F, 
causing the case to invert its position and fall out head 
illustration. The device 


striking against pivots at that point, 


downward, as indicated in the 


works satisfactorily and does not clog. 
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Repair and Upkeep of Spline Broaches* 


By WaLrer G. Groocock 


The repair and upkeep of broaches is such an import- 
ant item that the broach designer must of necessity pay 
some attention to this side of the subject. It will be read- 
ily recognized that the life of a set of broaches depends 
very largely on the attention they receive after they are 
put to work. Consequently, the design should be such 
that careful attention will prolong the life of the broaches 
without any sacrifice of accuracy or utility. 

Spline broaches should never have dead sharp corners 
on the cutting teeth, except for the last few teeth of the 
finishing broach. It will always be noticed by any close 
observer of broaching that the corners are the first to 
fail. accord with a turner’s ex- 
perience with a parting tool. If the sharp corners of the 
broach teeth are just rubbed off with an oilstone so as to 
give about '/,,.-in. radius, they will stand up much better 
than if they are left quite square; and if the corners are 
subjected to periodical examination and those teeth show- 
ing any signs of wear are touched up, then the life of the 


This. of course, is in 


broaches will be prolonged. 

When working on very tough or hard materials this 
periodical examination is absolutely essential, because 
one bad tooth on a spline broach will soon bring disaster 
to other teeth near it unless some precaution is taken. 
The preventive means that may be adopted are various 
and will naturally depend on the disorder; but whatever 
the method adopted, it must be such that no double load 
can fall on the teeth following. When a tooth is bad 
that is, is beyond the usual point where a local sharp- 
ening will give it a fresh lease of life—the best thing 
to do is to grind it until it presents a cutting edge. As 
it will not, when so treated, do any real cutting, the work 
it should have done must be shared among, say, the next 
four teeth in order. 

Thus, suppose the load per tooth on a broach is 0.004 
in. and a tooth has failed; then instead of the next tooth 
to it having to take 0.008 in., as it would have to do if 
the broach was left in its damaged condition, the next 
four teeth to the damaged one should be ground so that 
each of them will take a cut of 0.005 in. The question 
may be asked, If the damaged tooth will not cut, why 
grind it to a cutting edge? 

Teeth that have to be ground below the cutting line 
should always be ground so as to cut, because there is al- 
wavs a distinct possibility of pieces of chip getting in 
front of them: and if the tooth has a eutting edge, no 
harm will result. On the other hand, should it be just 
roughly rounded off and a chip get on it, a bad rub will 
result in the broach getting crowded to the opposite side of 
the hole, with the possibility of serious damage. 


REASON FoR GrinpING Bap Tereri 

There is yet another very good reason why the had teeth 
should be carefully ground to a cutting edge and not 
merely rounded off. Accidents will happen: and after 
a time, particularly with spline broaches working on tough 
alloy steels, so many of the teeth get chipped and show 
signs of failing at the corners that it is necessary to do 
something that will keep the broaches in service. This 
may be accomplished in several ways: for instance, an- 
other broach may be made to replace the damaged one, 
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or an extra broach may be put in the roughing set and 
by so doing reduce the load per tooth. 

To take a concrete case for an example, suppose a set 
of broaches used for pulling out a 2x19-in. six-splined 
There are four broaches to the 
Then the 


hole is in bad order. 
set (roughing), each having 32 effective teeth. 
; ; 250 
diameter increase per tooth would be - = 
128 
per tooth or, say, yy in. Now if it is de- 
cided to have only four broaches to a set, then a new No. 4 
broach must be made; and Nos. 2, 3 and 4 must be 
» 


ground respectively to the sizes required for Nos. & w 


0.002 in. 


per broach. 


and 3. Properly casehardened broaches should always 
have a good +, in. of case, and consequently by reducing 
the broaches as mentioned the casehardening will have 
been ground only about halfway through. 

If, on the other hand, the broaches are thought to have 
been overloaded and it is decided to introduce another 
broach to ease the load per tooth, then only sufficient 
should be ground from No. 1 to make it clean up; and 
serving the others the same quite possibly would only 
need about half the teeth on the additional broach to cut, 
leaving the other half available for subsequent grindings 
to bring the corners into good condition. 


Tue QvuEsTION OF ResERVE TEETH 


The question of having a reserve of teeth is one that is 
closely allied to the design of the broaches. All new 
broaches should have several teeth at the back end that 
do not cut when first used, and these teeth will be avail- 
able when grinding takes place. To illustrate this point, 
take the case of a broach with 36 teeth, the total increase 
in diameter of which is to be 4 in. Now the broaches 
may be made by spreading this work over the whole of 
the 36 teeth, or 0.002 in. per tooth can be taken and leave 
four teeth idle. This latter is to be preferred, because 
when the corners are bad the face of the teeth can be 
ground; and this will reduce their diameter so that after 
a few grinds it will be found that there are only three idle 
teeth. 

Apart from this orthodox grinding of the face of the 
teeth the corners may, through mishandling, wear, etc., 
get into such a poor condition as to necessitate grinding 
the tops of the teeth, as mentioned before. If three idle 
teeth are in reserve, this means that the diameter of all 
the bad teeth can be reduced by 0.006 in.—quite an ap- 
preciable amount to grind off—and still have the broach 
the same size at its finishing end. For this reason alone, 
short spline broaches should never be designed to have 
less than four idle teeth each, and on finer pitches six 
teeth would be preferable. 

Another point in the making of 
broaches, which will materially assist in their mainten- 
ance, is this: After the broaches have been in use for 
some time and require sharpening, they will be found to 
be sprung out of truth. If the sharpening is to be just a 
local grinding of the face, this truth will 
not matter; but should it be desired to grind the tops of 
the teeth, then naturally the work must run true before 
the wheel can be applied to the broach. ‘ 

If, when the broaches are made, one of the chip grooves 
about the middle of the broach is also ground concen- 
tric with the tops of the teeth, then when it is desired 
to grind the tops after use, the work can be kept running 
true on the grinder by running on a small steadvrest. 


connection with 


error from 
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Shop-Lighting Legislation in 1916 


By C. E. 








SYNOPSIS—A summary of the developments in 
shop-lighting legislation during 1916, and a review 
of the situation prior to the beginning of the past 
year. The legal requirements in Wisconsin and 
New York are referred to, and the importance of 
the code of lighting of the Illuminating Engineer- 
ing Society, in helping to promote the recently en- 
acted codes in Pennsylvania and New Jersey, is dis- 
cussed. Some of the operating features of these 
new codes in actual practice are explained, includ- 
ing the difficulties of inspection. 
plified instrument for measuring 
called the “Illuminator,” is described. 


A new and sim- 
illumination, 





As introductory to the following summary of some of 
the recent developments in shop-lighting legislation, it is 
wise to consider briefly some of the phases of the situa- 
tion prior to the beginning of 1916, most of which have 
more or less direct bearing on the notes to follow. 

OrpeErs IN Force IN WISCONSIN 

The orders of the Wisconsin Industrial Commission on 
shop lighting issued on Jan. 20, 1913, and the accompany- 
ing shop-lighting handbook for superintendents and elec- 
tricians issued by the same commission on Mar. 1, 1914, 
appear to be in force and unchanged up to and including 
1916. These orders have been covered completely in 
the American Machinist (Vol. 40, p. 1033) and hence it is 
necessary at this point merely to mention that the specifi- 
cation of intensity, for example in Order 2102 for hand 
and machine operations, is made as the equivalent in 
amount to not less than the light produced by a 1-cp. 
lamp hung 10 ft. from the floor for each 4 sq.ft. of floor 
space. In other words, these orders direct attention to 
the lamps, and do not primarily consider the intensity at 
the work, and hence on this account are somewhat unsatis- 
factory from the standpoint of a comprehensive ruling. 

It is of special interest to note these Wisconsin orders 
at the outset, first, because they represent the pioneer effort 
in this country to fix the amount of illumination in shop 
spaces; and, second, because of the fact that the more 
recent legislation in 1916 has increased the recommended 
intensities considerably beyond these earlier orders of four 
years ago, and by comparison are more definite and com- 
plete. To those who have been following the Wisconsin 
enactments in the shop-lighting field, it will be of par- 
ticular interest to note that there 
a modification in these original orders so as to bring them 
into line with what is now considered good practice in 
legislation of this class. 

New 1913 

At practically the same time as the issuance of the Wis- 
consin orders on shop lighting, Senate Report No. 36 of 
the State of New York was issued under date of Jan. 15, 
1913, in which regulations governing the lighting of fac- 
tories and workrooms were defined. These regulations, al- 
though carefully worded and designed to remedy glare, 
insufficiency, and the like, do not specify intensities at 


is some prospect of 


York State Law or 
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the work. In an article by L. B. Marks (Lighting vour- 
nal, January, 1913) it was explained that the idea then 
was to confine the work on the New York laws to remedy 
such evils as glare and the like—that is, to prevent, as far 
as possible, the use of such lighting as is a menace to the 
safety and the eyesight of the public. No changes in the 
New York laws have been noted during 1916. 


ILLUMINATING ENGINEERING SOCIETY AND 
BritisH Reports 

Up to the close of 1915, the shop-lighting legislation in 
Wisconsin and New York was the principal development. 
Toward the close of 1915, however, the completion of the 
Code of Lighting for factories, mills and other work-places 
by the committees on Lighting Legislation and Factory 
Lighting of the Illuminating Engineering Society, made 
possible the subsequent legislation reported below in 1916. 
Interest in this same line of legislation was further pro- 
moted by the issuance of the now well known first report 
of the departmental committee on lighting in factories 
and workshops, under date of May, 1915, by the British 
Parliament. 

The widespread interest attached to this British report 
is perhaps best shown by the comment of the London 
Electrical Review for April 17, 1915, which says in part: 

The Departmental Committee appointed by the Home Office 
to investigate this question [the lighting of 
been a long time at work, having been constituted more 
and a half but it must be admitted that 
subject was one of extreme difficulty and complexity, and 
not disposed reproach the committee on the 
undue delay. On the contrary, we think it has followed a wise 


has 
than 
the 
we 


factories] 


two years ago; 


are to score of 


course in publishing the results which have already been 
obtained, without wating for the completion of the inquiry, 
which may not be reached for years to come, in view of the 
conditions which now prevail 


NOTABLE Paper spy L. B. Marks 


At the very outset of 1916 (Jan. 21) L. B. Marks, of 
New York, presented a comprehensive digest on the gen- 
eral subject of lighting legislation in the form of a paper 
before the Philadelphia Section of the Illuminating En- 
gineering Society, in which he pointed out that within 
the past five years there have been numerous and vital 
changes in legislation relating to almost all factory re- 
quirements except lighting. In closing his paper, Mr. 
Marks stated that the Illuminating Engineering Society 
was organized ten years ago to advance the theory and 


practice of illuminating engineering and to disseminate 


knowledge relating thereto; that the society has no 
affiliation with any commercial organization and is ad- 


mirably suited to act as a clearing house for authoritative 
information relating to the subject of natural and arti- 
ficial lighting; and that the society welcomes codperation 
with legislative bodies and others who are interested in 
the enactment of statutes, ordinances, rules and regula- 
tions for lighting. 

As a most significant feature of this Philadelphia meet- 
ing, John Price Jackson, Commissioner of Labor and In- 
dustry of Pennsylvania, and Col. L. T. Bryant, Commis- 
sioner of Labor of New Jersey, were present and entered 
into the discussion of Mr. Marks’ paper. In particular, 
Mr. Jackson, when expressing his interest in this partic- 
ular subject, stated that his own department would be 








— 
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glad to accept the offer made by Mr. Marks, and take ad- 
vantave ol the cooperation ol the society in drafting a 
code suitable for practical application in the industries 
of Pennsylvania. Colonel Bryant also expressed himself 
as being strongly in favor of correcting the abuses in the 
lighting of shops and workrooms in his state. 

Another interesting development during the year was 
the discussion of this I. E. S. code in connection with a 
paper presented by the writer on “Modern Aspects of Fac- 
tory Lighting and the New Code” before a joint meeting 
of the New York sections of the American Society of 
Mechanical Engineers and the Illuminating Engineering 
Society on Mar. 14, 1916, at which was presented a 
well worked out analysis of the I. E. S. code from the 
viewpoint of the mechanical engineer. A number of help- 
ful suggestions and constructive criticisms were included 
in this discussion. Through channels like this, it was pos- 
sible to modify and revise the code as first prepared, so as 
to eliminate difficulties which might not otherwise hav 
been noted until it had been passed by one or the other of 


the state departments 
Tuk PENNSYLVANIA AND New JersEY Copes 


Following the Philadelphia meeting in January, 1916, 
a conference took place between representatives of these 
state departments and the main committee on lighting 
legislation of the Illuminating Engineering Society, in 
New York City, and somewhat later, a more definite con 
sultation was held between representatives of the Pennsyl- 
vania state department and a sub-committee of the society, 
at which the regulations of the I. E. S. code were dis 
cussed in detail from the standpoint of their application 
under practical working conditions. As a result, a light 
ing code was issued by the Pennsylvania Department of 
Labor and Industry, becoming operative on and after 
June 1, 1916. 

As an important sequence to the adoption of the f. E. 8. 
recommendations by Pennsylvania in June, the state de- 
partment of labor in New Jersey, under date of Aug. 1, 
1916, issued a code of factory lighting, in which the 
I. EK. S. code was used as the basis with slight revisions 
and modifications. 

This code contains, in addition to the rules or require 
ments, an appendix of some 38 pages under the heading 
“General Information and Suggestions,” which makes the 


treatment unusually complete and explicit. 
OPERATION OF THE NEW CopEs 


The Pennsvilvania code has now been in effect for suffi 


cient time to form at least partial conclusions of a prelim- 


inary nature as to its practical features. The Bureau o 
Inspection of the Pennsylvania Department-of Labor and 
Industry reports that no objections to the code requir 
ments are on record to date (January, 1917) on the part 
of the industries to which it applies, and that the onl 
question which has been raised refers to emergency light 
ing, a feature apparently not vet definitely settled by the 
department 

The reference to emergency lighting in Pennsylvania’ 
code occurs under Rule V and reads as follows: “Eme1 
gency lighting shall be provided in all work space, aisles, 
stairways, passageways and exits; such lights shall be so 


arranged as to insure their reliable operation when 
through accident or other cause the regular lighting is 
extinguished.” 
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A number of inquiries have been made concerning the 
exact interpretation of this rule, and at least one manu- 
facturer has suggested that a literal enforcement of this 
requirement may work a hardship in some cases. On in- 
quiry, however, no indication of definite opposition to this 
particular ruling has been given by the state department. 


LOCATIONS OF EMERGENCY LIGHTS 


The new code in New Jersey omits the comma (.) after 
the word “space” in Rule V (see quotation from the Penn 
sylvania code, Rul V. viven above), which thus reads: 
“Emergency lights shall be provided in all work space 
aisles, ete.,.” thus limiting the locations where such emer- 
gency lighting must be installed, to aisles, stairways, ete., 
whereas a literal interpretation of the Pennsylvania code 
would include work spaces as well as aisles and passage- 
wavs. In the New Jersey code, moreover, Rule V is sup 
plemented with a footnote, interpreting the wording of 
the rule as follows: 

Emergency lighting systems may be installed in various 
ways, and specifications of all such systems shall be submitted 
in duplicate to the Bureau of Electrical Equipment of this 
department for preliminary approval,.before being installed. 
All such lighting shall be (if electric on separate circuits) 
entirely independent of the regular lighting equipment and 
shall take energy from a source acceptable to the Department 
of Labor and which is not liable to failure, through accident, 
or other cause, to the regular lighting system. 


(For comment on New Jersey’s code, see American 

Machinist, Vol. 46, p. 38.) 
CasuaLty INsurRANcE RaTEs 

In the practical application of these new codes, the ele- 
ment of incentive on the part of the industries to comply 
with the requirements would probably be still further in- 
creased if a reduction in rates were offered by the casuaity 
companies to the well lighted factory or shop. This rather 
unique plan has been suggested by a New York expert, 


rABLE I INTENSITY REQUIREMENTS IN FOOT-CANDLES 





-< . oy Pennsylvania's New Jersey’s 
ss < 5 Code, 1916 Code, 1916 
C. Bo te Mm SQ. 
o- e S— Se Se 
so if: 2s 2M . P ‘ 
5 ee 2 = 
= i e ZS a =} 5 Ss S 
S as OF CE 4 = a = a 
4 mat 28 “2 = 3 z 7 % 
= =5 =. Ba BA Ss = ‘- a=} 6 
0 0 + . ond ra A S a Cc 
General light- 
ing 0.08 0 25 
\ ards, road- 
ways, et 0.05 0.05 0.05to0 25 0.05 0 05to0 25 
Stairways, 
et 0.50 0.50 025 0100 25 0 25to0.50 0 25 0 25to 0 50 
Foundries 3.00 1.50 1.25 0.40 1.25 1.25to 2.50 1.25 1.25to 2.50 
Rough man- 
ufacturing. 3.00 2 00 0.75 1.25 1.25 1.25to 2.50 1.75 1.75to ?. 50 
Fine manu- 
facturing 5 00 5.00 | 50 3.50 3.50 3 50to 6.00 3.50 3 50 to 6.00 
Extra-fine 
work 5.00 10 Oto 15.0 5.00 10 Oto 15.0 


* Intensities in this column are estimated from the specifications of candle- 
power per sq.ft. as given in the Wisconsin Orders 

t No recommendations are made in this first report for the illumination required 
for the work, the intensities specified in this column merely being given for general 
illumination, without regard to the needs of the work itself 


and is modeled after a corresponding ruling by the fire 
insurance companies, where the insurance rate on a build 

ing is lower when fire protective devices are provided, and 
where the electrical wiring in the building has been passed 
by the Fire Underwriters’ Association. If the actual acci- 
dent rate is definitely lowered in the well lighted shop in 
contrast to the poorly lighted shop, there might be a war 
rant in reducing casualty insurance rates, where the re- 
quirements of such lighting codes as discussed above are 
fully complied with. No ruling, however, in this conne 

tion, has vet been noted. 
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Table 
lighting 
basis for 
tensities with average practice. 

The minimum and average requirements of 
by intensity (foot-candles ) 


I gives a compilation of practically all shop- 
legislation to date and furnishes a convenient 
comparing the minimum and recommended in- 


each of 


these new codes are specified 
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FIG. 1. DIAGRAM OF THE “ILLUMINATOR” 


at the work. to check these in- 
tensities by mere observation of the illumination, although 


It is next to impossible 


a person well versed in factory lighting can sometimes 


form a close estimate of the intensity by noting the size 


of the lamps and type of reflectors, also the general sur 


roundings of the space In question. In both codes, more- 


over, measurements are to be made by a portable pho 


being a device for 
with the 
produced inside the photometer box by a standard lamp. 


tometer or illuminometer, this usually 


comparing the intensity at the work intensity 
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their use.’ In this new instrument the principle of opera- 


tion is such that there are no moving parts, as in the other 


























types, and practically no skill is required in its operation ; 


and its accuracy, while not so high as the more expensive 


instruments, is sufficient for many practical purposes, 


CONSTRUCTION OF THE ILLUMINATOR 


Referring to Fig. B is a rectangular box containing 


a small tungsten lamp ZL mounted behind an opal glass 


screen. The top of the box over the rest of its length Is 


made up of a sheet of clear glass to which is pasted an 


arrangement of papers P, which constitutes what is sim! 
so-called continuous photometer disk extending 
end of the glass to the other. The 


the box is painted white, 


lar to a 
from one interior ol 


except for the distant end, which 


is black. The photometer element of the box is shown 
at /?, and this consists of a sheet of fairly heavy paper 
with a slit cut out of it, this slit being shaped with saw 
tooth edges as shown in the diagram. Over this entire 


element P there is pasted a sheet of thinner translucent 
paper When the 
lighted, the end of the slit nearest the lamp is very bright, 
as the 
illumination to be 


having a mat upper surface lamp is 


from the lamp 
falls 
surface are 


this brightness falling off distance 
increases. When an 
on the top of P, the 
lighted by the 


is illuminated chiefly by the lamp inside the box. 


measured 
this 
illumination, but the slit 
At the 


point where the brightness of the exterior portion appears 


outer portions ol 


mostly exterior 


as the brightness of the 
fade 


recognized without difficulty by 


the same saw-tooth openings, the 


This 


an observer, 


saw-teeth away and are hard distinguish. 


point can be 
provided the papers used on P? are properly chosen. The 


illumination. 


amount of the 


» indicate the 


si ale S serves 
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Fig. 2—A lighting plan based on Order 2102 of the 
candlepower, hence the installation represents the 
based on the minimum requirement for 
Pennsylvania and New Jersey codes Wherever 
than staggered as indicated in this illustration Fig 4 
tice. This also fulfills the specifications in the 
With efficient reflectors this installation should 


codes of 


result in 


1916 was 
the Elee 
of a new and 


One of the most interesting developments in 
Clayton H. 
New York City, 


which he has 


the announcement by Dr. Sharp, of 
trical 
simplified illumination tester, 
“Tlluminator.” The peculiar 
nouncement will be realized at once when it is remembered 
that the principal portable photometers for illumination 
instruments 
required in 


Testing Laboratories, 
named the 


importance of this an- 


expensive 
little 


have been 


that 


measurements 


such a nature some dexterity is 
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VARIOUS 
Wisconsin Lighting 
equivalent of 
rough manufacturing work The 
possible the 


lamps should be arranged symmetrically, as in Fig. 4, rather 
Lighting plan based on the higher value of acceptable prac 
Pennsylvania and New Jersey for rough manufacturing work 


3.0 foot-candles on the 


and of 





























LIGHTING PLANS 
Cod Each lamp produces 80 mean horizontal 


Lighting plan 


1 cp. for each 4 cu.ft. of floor space Fig 
work, is from the 


factor, 1.25 foot-candles on the 


work 
It is obvious that two observers can look at P at the same 


time. and henee ean check the judgme nt of each other’s 


eves while making the measurements. 

Figs. 2. 3 and 
interpretations of the Pennsylvania 
and New rough manufacturing In Fig. 


2 the lavout is based on a specification of the equivalent 


have been drawn to illustrate possible 


Wisconsin, 


work. 


codes of 


Jersey for 


For information on other portable photometers see “Hand- 


book of Machine Shop Electricity,” pp. 282 and 288 
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of one-quarter of a candlepower per square foot mounted 
10 ft. above the floor (Wisconsin Order 2102). Tungsten 
lamps with a rating of 1.25 watts per candlepower are 
used in this diagram and for 640 sq.ft.—that is, one bay 
as shown—we must have 160 cp. as a minimum, or, at 
1.25 watts per candlepower, we must install two 100-watt 
tungsten lamps (that is, 160 & 1.25 = 200 watts per bay). 

In practice eight 100-watt tungsten lamps (same rat- 
ing as above) per bay, when equipped with efficient reflec- 
tors, produce at the work about 3 foot-candles; hence four 
lamps per bay would produce about the equivalent of 1.5 
foot-candles, the minimum being 1.25 in Pennsylvania 
and New Jersey. The layout in Fig. 3, corresponding to 
the next largest even number of lamps to that of the exact 
minimum, is chosen to represent one way of producing the 
minimum in these states for rough manufacturing. It is 
to be noted that the plan of the lamps shown in Fig. 3, 
where the outlets are staggered, is not nearly so good as 
where the lamps are symmetrically located in squares, as 
indicated in Fig. 4. 

In Fig. 4 eight 100-watt tungsten lamps per bay are 
shown, and here, if efficient reflectors are employed, we 
may expect to secure about 3 foot-candles of illumination 
at the work, this corresponding closely to the higher value 
under the heading of acceptable: practice in the Pennsyl- 
vania and New Jersey regulations for rough work. 

In Fig. 2 the intensity would probably not exceed an av- 
erage of 0.75 foot-candle, which is only 60 per cent. of 
minimum value called for in Pennsylvania and New 
Jersey. 


Railroad-Shop Tools from Texas 
By T. Paxton 

The accompanying illustrations, taken in the El Paso 
& Southwestern System shops at El Paso, Tex., show 
some devices that have proved successful in practice. Fig. 1 
is a commutator-truing device used on turbine generators 
in the powerhouse. The machine, which is similar to a 
small lathe, has crossfeed travel as well as longitudinal. 
It is placed on the turbine, and the commutator runs 
under its own steam, giving the work to be trued the 
same action as in a lathe. With this device the commu- 


tator does not have to be removed from the machine and 
taken to the shop to be turned and finished to shape. 
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Fig. 2 is a superheater-flue cutting machine. It is 
placed on the front end of the locomotive and held with 
the studs that hold the front end door in place. It is 
operated by one man and driven with the air motor shown. 
The cutter is made with an eccentric movement in the cut- 
ter holder, so that when applying the cutter to the flue to 
he cut, the cutter blade is out of the way. As the machine 
is started, the cutter falls out and pierces the flue, cut- 
ting it off with one revolution inside the front flue sheet. 
Fig. 3 shows a portable platform placed over the steam 
dome. This is found very convenient in doing work of 











FIG. 4 RACK FOR STORING AIR MOTORS 


any kind in the steam dome, removing studs and taking 
off and applying dome caps. 

We are also using lathe tools with welded tips. These 
tools have a tip of high-speed steel welded to a shank of 
tire steel. The size of the tool is 1 x 2 in., and oxyacety- 
lene was used in welding. 

Fig. 4 shows a convenient rack for holding air motors 
of all sizes. This needs no explanation. It takes up a 
tloor space of only 2 x 7 ft. and is located in the toolroom. 











FIG. 3 


FIGS. 1 TO 3. VARIOUS DEVICES USED IN A RATLROAD SHOP 


Fig. 1—Commutator-truing attachment. Fig. 2—Flue 


cutter for front end. Fig. 3—Platform for dome work 
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Operations in the Manufacture of 
a Water Motor 


By Rospert MAwson 





SY NOPSIS—Some of the operations followed 
in manufacturing a water motor are here shown. 
The methods are the practice of a small shop where 
only some 10 or 12 men are employed, but the 
motors produced are on an interchangeable basis. 
The article should prove of service to the small 
shop debating the advantage of special jigs and 
fixtures. An example is given of the advantage 
of special jigs. 





Nowadays the tendency in machine shops is to eliminate 
is much manual labor as possible. This is evidenced 
by the large number of special and automatic machines 
and appliances that are manufactured for quickly per- 
forming certain ' ‘nds of work without the necessity of 
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The water is admitted by means of a rubber hose into 
the pipe A and exhausted through the pipe B. The 
action of the water (which must be under a pressure o! 
20 lb. or more) is to propel and impel a piston by means 
of valves at each of the cylinders. A rack in mesh with 
a gear is attached to the piston by means of a rod; the 
gear is mounted on a shaft, the lower end of which 
carries the device for moving the clothes around in the 
washing machine. 

It can thus be seen that as the piston is moved back 
and forth by the action of the water the clothes are kept 
in motion and the washing operation performed. 

In Fig. 2 are shown the detail parts of the water 
motor for the power washing machine. 

The first operation (not illustrated) when machining 
the valve is to bore, tap and face the back surface; 
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FIG. 1. ASSEMBLED WASHING MACHINE 





FIG. 3. SECOND CPERATION ON VALVE 


undue physical exertion on the part of the operator. 
Labor-saving devices have even entered the realm of the 
home, and one of these—a power washing machine—is 
being made by the American Water Motor Co., of 
Columbus, Ohio. Fig. 1 shows a machine assembled. 








FIG. 2. DETAILS OF THE WATER MOTOR 


FIG. 4. SLOTTING THE VALVE 


the production is 100 pieces per hour. The second 
operation is shown in Fig. 3. The valve A is held on 
a threaded arbor attached to the machine. The outside 


of the piece is then rough turned, leaving it 0.015 In. 





over size: then the shoulders are faced, the threaded 
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end turned to size, the front shoulder faced to length 
with the front cross-slide tool. the rear shoulder faced 


to length with the rear cross-slide tool and the thread 


machined as the last suboperation. The production for 





F1G, 5. GRINDING THE VALVE 





FIG. 7. SAWING THE TWO SLOTS 
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on a threaded arbor as shown. The 
first slot is machined with the tool in the front of the 
cross-slide and the second slot with the tool carried at 


The correct depth of eut Is 


is again screwed 


the rear of the cross-slide. 





THIRD OPERATION ON VALVE CASE 





SAWING THE SINGLE SLOT 





_¥ peeein 


FIG. 9 FIRST OPERATION ON CYLINDER 


hour. The 
they appear before and after performing the subopera- 


HEAD 


the second operation is 60 per parts as 


tions are shown on top of the turret head. 
The next operation is to machine the intake and ex- 


haust slots in the valve, illustrated in Fig. 4. The valve 
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DRILLING THE CYLINDER HEAD 





FIG. 10. 


obtained by means of stops placed on the under side of 
the cross-slide. These stops come in contact with the 
front and rear faces of the lathe bed. The number of 
valves that may be slotted per hour in the manner shown 


is 125. 
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The valves are then screwed on an arbor and the out- chuck and the rear surface faced and the center hole 


side turned to 0.002 in. over size, the production being bored. This is the second operation, the production 
100 per hour. The valve is then ground on the periphery being the same as for the first. The case is then placed 
as the final operation, shown i Fig, 5. The valve al at Jl In the fixture shown in lig. 0, and held with an 























is again located and held on a threaded arbor. The expanding bushing operated by the square-headed screw 
grinding fixture is held in the tool post ot the lathe al d B, One of the holes is then bo ed to SI eC and threaded. 
4 
FIG. 11. WINDING THE SPRING FIG. 12. MACHINING THE SPRING RETAINER 





FIG. 13. CUTTING THREADS ON CYLINDER FIG. 14. VIEW OF ARBOR AND THREAD DIE 








FIG. 15. SECOND DRILLING OPERATION ON BASE FIG. 16. THIRD DRILLING OPERATION ON BASE 
the revolving wheel is fed along the surface of the valve The sliding member of the fixture is then slid back, 
as the carriage is fed along with the lathe. The valves the two positions being determined with the index pin 
are ground to size at the rate of 100 per hour. (. The other hole is then bored and tapped in the valve 


The first operation when machining the valve case is case. The two holes are for holding the inlet and outlet 
to face, turn the shoulder and thread. The production tubes. The production for the operation is 50 per hour. 
is 60 per hour. The piece is then held on a threaded An interesting feature of the boring tool is worth 
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noting. This is made of flat steel D held in with a 
wedge, as shown. In this way the boring tool can be 
easily made and ground; also, it does not cost much to 
construct. By tightening the screw E£ the wedge is forced 
down onto the tool, thus holding it securely. 

The final operation on the valve case is to saw the 
slots. The piece is placed at A in the fixture shown in 
Fig. 7, and by pushing down the lever B the forward 
end of the fixture C is drawn back. This part of the 
fixture has a bored recess that locates the piece in the 
fixture. The turret head is then fed along the machine 
to a stop and the cutters are made to revolve. The turret 
is then fed forward to a stop and the slots machined in 
the valve case to the proper depth. The double cutters 
are then removed and a single cutter substituted, as 
shown in Fig. 8. 

The valve case is then turned around 180 deg., being 
located for this and the preceding operation by the pin 
A, which fits in one of the tapped holes. The machine 
is again fed along to the stops as described and the third 
slot machined. 

The stops for the two machining operations may be 
seen on the cross-slide under the fixture. These machined 








FIG. 17 FINAL OPERATION ON BASE FIG. 18. 


slots are for exhausting the water from the cylinder and 
admitting it against the piston. The rate of production 
for machining the three slots is 100 valve cases per hour. 

The first operat n in manufacturing the cylinder head 
is shown in Fig. J. The casting is held in a special 
two-jawed chuck as shown. The sequence of subopera- 
tions is as follows: Rough bore; finish bore and face; 
machine undercut with cross-slide; thread. A type of 
boring tool similar to that previously noted is again used 
on this machine. The tate of production for this opera- 
tion is 28 heads per hour. 

The casting is then reversed and held in a two-jawed 
chuck, the cored hole being bored out and tapped as 
the second operation. The production is 25 per hour. 

The head is next drilled as shown in Fig. 10. The 
casting is placed on three pins and located by means of 
stop pins fitting in the two cored holes. The drill is 
guided through steel bushings in the usual manner, as 
shown. The rate of production is 200 per hour. 

In another operation the two cored holes are bored and 
tapped, using a fixture somewhat like that in Fig. 6. 

In Fig. 11 is illustrated the method of winding the 
conical spring. The wire is fed through a hole in the 
tool A, which is held in the toolpost of the lathe, onto 
the arbor B. This arbor is made conical and threads 
machined on its periphery. The wire is then fed onto 
the revolving arbor into the thread, to form the spring. 
A number of springs that have been wound are shown 
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in’ the box on the lathe bed. The number of springs 
wound per hour is 125. The spring retainers are made 
from brass, and the first operation is shown in Fig. 12. 
The sequence of suboperations is as follows: Bore; tap; 
undereut; face and round corners with cross-slide; cut 
off. The rate of production is 100 per hour. The under- 
cutting tool is operated by the lever A. As this is pushed 
over, the tool is slid against the inside of the part and 
the surface undercut. The tool may be adjusted to 
obtain various degrees of undercut. The piece is then 
screwed on an arbor and the outer surface faced and 
chamfered, the production being 150 per hour. 

When manufacturing the cylinders, which are made 
from brass tubing, the first operation is cutting to length. 
This is performed at the rate of 200 per hour, a lathe 
with the tailstock removed being employed for the opera- 
tion ; a tool carried in the toolpost is used as the parting 
medium. The cylinder is then placed on an expanding 
arbor at A, Fig. 13, and the threads cut with the inserted 
tooth thread die B. 

The construction of the arbor and die may be seen 
by referring to Fig. 14. The threads®are cut on both ends 
of the cylinder at the rate of 60 pieces per hour. When 





DRILLING SHIELD FIG. 19 SECOND DRILLING 


manufacturing the base the first hole is drilled to size 
from the cored hole. The jig shown in Fig. 15 is then 
placed on the casting, being located at A by a pin that 
fits into the hole previously machined. The jig is held in 
position with the pin-headed screw B. A **/,,-in. hole 
is then drilled, the production being 100 per hour. 
The jig shown in Fig. 16 is then placed in position, 
being located by a pin fitting in the casting at A and 
held against the piece by the screw B. Two No. 6 holes 
are drilled at the rate of 80 castings per hour. The last 
drilling operation is performed with the jig shown in 
Fig. 17. The jig is made with an arm A that fits between 
bosses on the casting, as shown. The knurled-head screw 
B holds the jig in position. A **/,,-in. hole is then 
drilled in each one at the rate of 100 bases per hour. 
When machining the gear and rack shield the first 
drilling operation is performed with the tool shown in 
Fig. 18. This jig is made with slots that fit over the 
sides of the casting, thus centrally locating the boss to 
be drilled. A 4-in. hole is then drilled at the rate of 
200 castings per hour. The second drilling operation 
is performed with the tool shown in Fig. 19. This 
jig is made with an angular part A that fits into the 
channel section of the piece. A screw operated by the pin 


B holds the jig in position. The correct location length- 


wise is determined by a pin C that fits in the hole drilled 
in the preceding operation. Two ,%-in. holes are then 
drilled at the rate of 150 castings per hour. 
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and Swivel; Butt Plate Swivel 


Upper Band—II; Lower Band, Spring 


is 





SYNOPSIS—More small but important parts 


OPERATION 20. PROFILING UNDERCUT FOR HAND 
TENON OF HAND GUARD 
Transformation—Fig. 1760. Machine Used—Pratt & Whit- 
ney No. 2 profiler. Number of Operators per Machins One 
Work-Holding Devices -Held on stud, upright at A, clamped 








« which require many interesting operations, fixtures 
and gages. The lower band and its spring involve 
more work than is apparent on the surface. 

OPERATION 19. DRILLING SCREW HOLES AND 
FACE-MILLING BOSSES 
Transformation—Fig. 1755. Machine Used—Pratt & Whit- 
ney three-spindle 16-in. upright miller. Number of Operators 
per Machine—One. Work-Holding Devices—Drill jig; closed 
in Fig. 1756, open in Fig. 1757; the leaf A swings over and is 
held by the arm B, Tool-Holding Devices—Drill chuck. Cut- 
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FIG. 1761 - OP 20 








ting Tools—Drills and counterbore, Fig. 1758; A for side screw 
lug; B for clamping lug. Number of Cuts—Three. Cut Data— 
750 r.p.m.; hand feed. Coolant—Cutting oil, ,,-in. stream. 
Average Life of Tool Between Grindings—200 pieces. Gages— 
Fig. 1759, location of holes; also plug form and radius gages 
Production—35 pieces per hr. 


*Copyright, McGraw-Hill Inc. 





1917, Publishing Co., 





















by finger B and cam C, Fig. 1761; cam D clamps work at outer: 
end; E is profiling form. Tool-Holding Devices—Taper shank 
Cutting Tools—Profiling cutter, 0.5 in. in diameter, teeth 0.5 
in. long; six teeth for roughing cutter, seven for finishing 
cutter, both right-hand; teeth cut on face and end. Number 
of Cuts—Two. Cut Data—1200 r.p.m.; hand feed Coolant 
Compound, \%-in. stream. Average Life of .-Tool Between 
Grindings—200 pieces Gages—Form Production—35 pieces 
per hr 
OPERATION 20%. BURRING OPERATIONS 19 AND 20 
Number of Operators—One. Description of Operation 
Removing burrs from operations 19 and 20 Apparatus and 
Equipment Used—Fil Production—75 pieces per hr 
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FIG.1763 - OP. 21 
OPERATION 21. TAPPING SCREW HOLES 
Transformation—Fig. 1762. Number of Operators—One 


Description of Operation—Tapping screw holes in special fix- 
ture, partly shown in Fig. 1763; the tapping spindle is mounted 
on the same base as the work-holding fixture and operated by 


a handwheel. Apparatus and Equipment Used—Tapping fix- 
ture, Fig. 1763, and tap, which is 0.185 in. in diameter, 26 


threads per inch; it has three right-hand spiral flutes; thread- 
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ed part is 1.4 in. long Gages—Threaded plug gage Produc- OPERATION 28. CORNERING 
tion so pleces per ht Number of Operators—Ons Description of Operation— 
OPERATION 22. MILLING ACROSS TOD’ TO REMOVE STOCK Filing and cornering Apparatus and Equipment Used—File 

Transformation—Fig. 1764. Machine Used—Pratt & Whit Fresecten—200 pueces per Er 
ney No, 2 Lincoln millet Number of Machines per Operator OPERATION 29 BLUING, HARDENING AND BROWNING 
Four. Work-Holding Devices Held on mandrel, clamped by Description of Operation—The upper band is blued in the 
jaws, Fig. 1765 mandrel is shown at A Tool-Holding Devices regular way, then the bayonet lug or stud is hardened in 
—Standard arbor. Cutting Tools—Milling cutters, Fig. 1766 cyanide at 1500 dew. F.; after this the band is browned in the 
Number of Cuts—One. Cut Data—60 r.p.m.; %-in. feed. Cool reguiar way; the object of bluing is to insure a rustproof 
ant—Compound, 4-in, stream Average Life of Tool Between coating on every part in case the browning solution should 
Grindings 000 pieces Gages—Non¢ Production—50 pieces not be brushed into every corner, such as between the lugs 
per hr the bluing also effectually prevents a bright spot being left 
OPERATION 21! tEAMING BARREL SEAT AND MAN- io reflect light in any direction 

DRELING TO CORRECT INSIDE SHAPE OPERATION 30. ASSEMBLING 

Transformation—Fig 1767 Number of Operators—One Number of Operators—One. Description of Operation 
Description of Operation—Reaming barrel seat and correcting Assembling screw and swivel. Apparatus and Equipment 
inside shape Apparatus and Eqyipment Used—Bench lathe Used—Screwdriver and hands Production—350 pieces per hz: 
and block to hold band from turning; reamer. is 0.6584 in. in 
diameter, 14 right-hand spiral flutes, one turn in 7.41 in Th L Ww B d 
fluted portion is 5.70 in. long Gages—Fig. 1768; this is also e O er an 
used for operation 6%. Production 150 pieces per hr Note ork) : awe » 

: The lower band, Fig. 1773, holds the back end of the 


A mandrel! is dr 


awn through the hole to correct shape 


OPERATION 23. SLOTTING upper or hand guard in place on the barrel and the stock. 


Transformation—Fig. 1769. Machine Used—Whitney hand = Jt also carries the front swivel for the strap by which the 


miller Number of Operators per Machine—One W ork-Hold 
ing Devices—Held on stud to prevent distortion; clamped by rifle is swung over the shoulder. As made at present 
vise jaws Tool-Holding Devices——-Standard arbor Cutting ™ r ’ 
Tools—Slitting saw, 2 in. in diameter, 0.05 in. thick Number if isa drop forging and voes through the 28 operations 
of Cuts—One Cut Data—650 r.p.m.; hand feed Coolant : : 
Cutting oil, put on with brush Average Life of Tool Between shown Experiments looking to the making of these 
Grindings—1500 pieces Gages—Width of slot Production , : 

bands from sheet steel are now under way. 


350 pieces per hi 


2) 


FIG. 1764 
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FIG. [770 FIG. 771 
OPERATION 23%. STAMPING LETTER H OPERATIONS ON THE LOWER BAND 
Number of Operators—One Description of Operation— Operation 
Stamping letter H Apparatus and Equipment Used—Hand A Blocking from bar 
stamp and hammer Production—600 pieces per hr A-1 Pickling 
OPERATION 24. FILING TO FINISH Cc Trimming outside 
; B Mandreling to shape 
Number of Operators—One Description of Operation B-1 Pickling 
Finish-flling Apparatus and Equipment Used—Fil« Produc- D> Dropping on mandrel 
tion—100 pieces per hr D-1 Pickling 
. . , 9 . . y are comes . iE Trimming ends 
OPERATION 24% ROTARY-MILLING OUTSIDE 1 Edging sides to remove stock for forging 
Transformation-—Fig. 1770. Machine Used—Brainard large F Dropping on mandrel to finish 
hand miller. Number of Operators per Machine—O.i1e. Work F-1 1 ickling 
Holding Devices—Rotating fixture, Fig. 1771; the form A, in G Trimming ends 
contact with B, gives proper shape. Tool-Holding Devices rr Bdging sides to width 
Annealing 


Taper shank 
Number of Cuts 


oll. 4 -in. stream 


Cutting Tools—Milling cutters, Fig. 1772 


-One. Cut Data—450 r.p.m. Coolant—Cutting 3 Pressing to size and shape and stamping U 
Average Life of Tool Between Grindings— 3% Straightening and correcting lug 4 
5000 pieces. Gages—None. Production—100 pieces per hr 4 Buffing to finish thickness 
, Milling lugs to finish 
OPERATION 25. POLISHING 6% Burring 
7 Drilling screw. hole in lugs and counterboring 
Number of Operators—One. Description of Operation 7% Filing inside and outside of lug 
Polishing outside surface. Apparatus and Equipment Used— 8 Tapping lug for screw 
8% #Burring 


Polishing jack and wheel Production—60 pieces per hr 
I I 
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10 Polishing 
10% =Slotting 
11 Filing inside and cornering 
12 Assembling lower band and lower-band swivel 
13 Bluing 
OPERATION A. BLOCKING FROM BAR 


Transformation—Fig. 1774. Number of Operators—One 





Description of Operation—Shaping from bar. Apparatus and 
Equipment Used—Billings & Spencer 800-lb. drop hammer 
Production—185 pieces per hr. 

OPERATION A-l. PICKLING 


Number of Operators—One. Description of Operation 
Placed in wire baskets and put in the pickling solution, which 
consists of 1 part sulphuric acid and 9 parts water; left in 
this for from 10 to 12 min. Apparatus and Equipment Used- 
Wire baskets, wooden pickling tanks, hand hoist. 

OPERATION C. TRIMMING OUTSIDE 


Machine Used—Snow-Brooks No. 1; 1%-in. stroke 
of Operators per Machine—One. Punches and Punch 
-Round shank. Dies and Die Holders—Held in shoe by set- 
screw. Stripping Mechanism—Pushed down through die. 
Average Life of Punches and Dies—15,000 pieces. Production 

450 pieces per hr. Note—This punch and die trims outside 
and inside in one operation. 

OPERATION B. MANDRELING TO SHAPE 

Transformation—Fig. 1775. Number of Operators—One 
Description of Operation—Mandreling to shape, as with upper 
band. Apparatus and Equipment Used—Billings & Spencer 
400-lb. drop hammer; taper mandrel of proper size and shape. 
tjages—None. 5 


Number 
Holders 


Production—125 pieces per hr. 
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FIG. 1775 


FIG. 1774, OPA 

FIG. 1775 OP B 

FIG. IT 76, 1777, 1776, OP 1 
FIG. 1779 OP.G 

FIG. 1780, 1781 OP 2 


FIG.1777 


OPERATION B-1. 
Number of Operators—One. 
Same as previous pickling. 
OPERATION D. DROPPING 


PICKLING 


Description of Operation— 


ON MANDREL 


Number of Operators—One. Description of Operation— 
Shaping flatwise on mandrel. Apparatus and Equipment 


lsed—Billings & Spencer 400-lb. drop hammer; mandrel sim- 
ilar to operation B. Gages-—None. Production—125 pieces 
per hr. 
OPERATION D-1. PICKLING 
Description of Operation—Same as previous pickling 
OPERATION E. TRIMMING ENDS 


Machine Used—Perkins No. 19; 1%-in. stroke. Number of 





€ perators per Machine—One. Punches and Punch Holders 
Square shank. Dies and Die Holders—Held in shoe by set- 
screw. Stripping Mechanism—Pushed down through dies 


Average Life of Punches and Dies—About 15,000 pieces. Gages 


—None. Production—500 pieces per hr. 
OPERATION 1. EDGING SIDES TO REMOVE STOCK FOR 
FORGING 
Transformation—Fig. 1776. Machine Used—Machine built 
it Hill shop. Number of Operators per Machine—One. Work- 
Holding Devices—On mandrel A, Figs. 1777 and 1778. Tool- 
Holding Devices—Tools held in crossfeed of carriage, Fig. 


1778; tool posts B and C are pivoted at D; the tails E and F 
are controlled by the cam G and moved into position to give 








correct width. Cutting Tools—Side tools, right and left. 
Number of Cuts—Two. Cut Data—250 r.p.m.; hand feed. 
Coolant—Compound, \-in. stream. Average Life of Tool 
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Between Grindings Width Production— 
85 pieces per hr 


OPERATION F 
Transformation—Same 


250 pieces. Gages 


DROPPING ON MANDREL TO FINISH 


as Fig. 1775. Number of Operators 


One. Description of Operation—Dropping to finish, using 
mandrel similar to operation B. Apparatus and Equipment 
Used—Billings & Spencer 400-lb. drop hammer. Gages—Width 


Production—125 pieces per hr 
OPERATION F-1. PICKLING 

Description of Operation—Same as 
pickling 


and thickness 


previous operations on 


OPERATION G. TRIMMING ENDS 
Transformation—Fig. 1779. Machine Used—Perkins No. 19 
1 %-in stroke Number of Operators per Machine—On: 
Punches and Punch Holders—Square shank Dies and Dis 


Holders—Held in shoe by setscrew. 
Pushed down through dies. 
pieces per hr 
OPERATION 2 
Transformation—Fig. 1780 


Stripping Mechanism 

Gages—None Production—500 
EDGING SIDES TO 
Machine Used 


WIDTH 


Machine built 


at Hill shop, same as for upper band Number of Operators 
per Machine—One. Work-Holding Devices—On arbor, Fig 
1781 Tool-Holding Devices—Cutters held in crossfeed car- 
riage, same as Fig. 1778. Cutting Tools—Side tools, right and 


left Number of Cuts—Two. Cut Data—250 r.p.m.; hand feed 

















FIG. 1778 


> 





FIG. I779 




















Section A-B 


FIG.1781 


Life of Tool Be- 


\%-in. stream. Average 
Production—s>5 


Compound, 
Gages—Width 


Coolant 
tween Grindings—250 pieces. 
pieces per hr 
OPERATION H. ANNEALING 
Number of Operators—One. Description of Operation 
Placed in iron pots packed with powdered charcoal and heated 
to 850 deg. C. (1562 dee. F.); left over night to cool. Appar- 
atus and Equipment Used—lIron pots, Brown & Sharpe anneal- 
ing furnace, oil burner, powdered charcoal 
OPERATION 3. PRESSING TO SIZE AND SHAPE AND 
STAMPING U 
Machine Used—Perkins No. 19 press, 
ber of Operators per Machine—One. 
Holders—Square shank. Dies and Die 
setscrew placed on mandrel pressed to shape. Lubricant 
None. Gages—For size and shape of inside and size of lug 
Production—150 pieces per hr. Note—Hand stamp and ham- 
mer are used to stamp letter U. 

OPERATION 3%. STRAIGHTENING AND CORRECTING 
Number of Operators—One. Description of Operation 
Straightening lugs. Apparatus and Equipment Used—Ham- 
mer and block. Gages—None. Production—200 pieces per hi 
OPERATION 4. BUFFING TO FINISH THICKNESS 
Number of Operators—One. Description of Operation 
Buffing to thickness. Apparatus and Equipment Used 

Buffing wheel. Production—125 pieces per hr. 
OPERATION 5. MILLING LUGS TO FINISH 
Transformation—Fig. 1782. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Machines per Operator— 


144-in. stroke. Num- 
Punches and Punch 
Holders—In shoe, by 











iad 


Four W ork-Holding' 


studs clamped t 


Fie. 2053 gives 


Tool-Holding Devices 


ing cutters, Fig 
Average Life of 
thickness Prod 

Number of ¢ 


Removing burrs 
Used File Pre 


OPERATION 7 


Devices 
yy Vise jaws, 
A holds band; for sides the 
clamp C swings sidewise against 


Fig 
stop B takes thrust 


details, though 


Standard 


1784 Number 
r.p.m.; hand feed Coolant 


Tool Betwe 


Grindings 
Fig. 2055; ears from side; others 
uction 50 pieces 
OPERATION 


yperators One 


Hl, 


from operation 


mnduction—300 


AMERICAN 


A double fixture 


»~ held on 


1783; for crossmilling, cam 


work and locks « 


of cutters, 
ym latch D; 


side fixture is now changed 
arbor Cutting Tools—Mill- 
of Cuts—One. Cut Data—70 
Cutting oil, put on with brush 


0 


for form of ears, 

per hr 
BURRING 

Description ot ( 
Apparatus and 


pieces per hi 


DRILLING SCREW HOLE IN LI 
COUNTERBORING 




















5000 pieces Gages 


width and 


Jperation— 
Equipment 


GS AND 
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Fig. 1789. Number of Cuts—One. Cut Data—250 r.p.m. Cool- 
ant—Cutting oil, put on with brush. Average Life of Tool 
Between Grindings—1500 pieces. Gages—Plug thread gage. 
Production—350 pieces per hr. 
OPERATION 8%. BURRING 
Number of Operators—One. Description of Operation— 
temoving burrs from previous operations. Apparatus and 
Equipment Used—File. Production—400 pieces per hr. 
OPERATION 10. POLISHING 
Number of Operators—One. Description of Operation— 
Polishing all outside surfaces. Apparatus and equipment 
Used—W heel and polishing jack. Production—20 pieces per hr 
OPERATION 10%. SLOTTING 
Transformation—Fig. 1790. Machine Used—Whitney hand 
miller. Number of Operators per Machine—One. Work-Hold- 
ing Devices—Work A is held on stud by clamp B, operated 
by cam C, Fig. 1791; the cars D prevent spreading of ears. 


















































Transformation—Fig. 1786. Machine Used—Pratt & Whit- Tool-Holding Devices—Standard arbor. Cutting Tools—Slit- 
ney three-spindle 16-in. upright drilling machine Number ting saw, Fig. 1792. Number of Cuts—One. Cut Data—650 
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of Operators per 
plate B, locked by 
Tools—Twist drill 


of Cuts—Three. (¢ 
counterbore Coo 


OPERATION 7%. 


Machine—One 
Drill jig, Fig. 1787; work located 


hook C; bushing 
moving work Tool-Holding 


. and counterbore 


“ut Data—750 
lant—Cutting 
Life of Tool Between Grindings—300 pieces. Gages— 
of both holes and radius of ear 


Number of Operators—One. 


Filing lug inside : 


and out. Apparatus and 
File Production—200 pieces per hr 


Work-Holding Devices 


on plug A, held 


down by 


on side: knockout for re- 
Devices—Drill chuck. 


for screw head. 


oil, ,y-in. stream. 


Cutting 
Number 


r.p.m, for drill; 450 r.p.m. for 


Average 
Diameter 


Production—60 pieces per hr 
FILING INSIDE AND OUTSIDE OF LUG 
Description of Operation 


OPERATION 8. TAPPING 


Transformation 


ney tapping machine. 
One Work-Holding 


—Fig. 1788. 


Devices—Tap-screw chuck. 





LUG 


Machine Used—-Pratt 


Number 
Devices—Held 
Cutting 


of Operators 


in hands. Tool 


Equipment Used 


FOR SCREW 


& Whit- 


per Machine 


-Holding 


Tools—Double ended, 


r.p.m.; hand feed Coolant—Cutting oil, put on with brush. 
Average Life of Tool Between Grindings—5000 pieces. Gages 
None. Production—350 pieces per hr. 
OPERATION 11. FILING INSIDE AND CORNERING 
Number of Operators—One Description of Operation— 


General filing and cornering. Apparatus and Equipment Used 


File Production—90 pieces per hr. 
OPERATION 12. ASSEMBLING LOWER BAND AND 
LOW ER-BAND SWIVEL 3 
Number of Operators—One. Description of Operation— 
Assembling lower band and swivel. Apparatus and Equipment 


Used—Brace screwdriver and wooden block to hold band. 


Production—350 pieces per hr. 
OPERATION 13. BLUING 


Description of operation—Blue in niter at 800 deg. F., same 
as other bluing operations. 














x 
‘ 


May 3, 191 





it in the notch shown and prevents its ren 
spring is pushed into the stock. 
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Lower-Band Spring 


The lower-band spring, as shown in F 
prevent the band from sliding down on t 
for any reason the binding screw shoul 
This spring allows the band te be slid over it. but catches 


This piece, which is rather difficult to machine. owing 
to the round stud at right angles to the spring itself, is 
finished with a hand mill; and the spring itself is ma- 
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Equipment Used—Billings & Spencer 400-lb. drop hammer 
Production—125 pieces per hr. 
OPERATION B. ANNEALING 
: ia 4 
ig. 1793, 1s to Number of Operators—One. Description of Operation— 
7 Same as all previous annealing operations; same uipment, 
he gunstock, if 2Ai"* 2% . . lla aa 


d be loosened. OPERATION B-1l. PICKLING 
Number of Operators—One Description of Operation— 
Same as all previous pickling operations; same equipment, 
oval unless the etc., used as previously described 


OPERATION TRIMMING 


Machine Used—Snow-Brooks No. 1 
Number of Operators per Machine—One Punches and Punch 
Holders—Round shank Dies and Die Holders—Setscrew in 
shoe. Stripping Mechanism—Pushed down through die. Aver- 
age Life of Punches and Dies 15,000 pieces Production 650 
hr 


Cc 


press, l%-in. stroke 


pieces per 
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| OPERATION 5 
chined all over. It is then necessary to “set” the spring, OPERATION D. COLD DKOPPING 
: : ‘ . : Number of Operators—One. Description of Operation 
and an ingenious little bench fixture is used for this straightening after trimming. Apparatus and Equipment 
' Used—Billings & Spencer 400-lb. drop hammer Production 
purpose. —6§00 pieces per hr. 
O1 ERATIONS ON THE LOWER-BAND SPRING OPERATION 2. MILLING PIVOT TO SIZE 
Operation 1 , 1 Mact ' Mact 
— > tn — Transformation Tig 795 Machine Used—Machine built 
7 pon Sl _ = at Hill shop. Number of Operators per Machine—One fork- 
B-1 Stekting Holding Devices—Set on block in tailstock, Fig. 1796. Tool- 
c Trimming Holding Devices—In screw chuck Cutting Tools—Hollow 
D Cold dropping mill, 0.102 in. in inside diameter. Number of Cuts—One. Cut 
9 Milling - to siz< Data—450 r.p.m.; hand feed Coolant—Cutting oil, ,\-in 
4 Milling Pieht side lenathwise stream. Average Life of Tool Between Grindings—250 pieces 
5 Milling ends and shoulder to length Gages—Diameter and length of pivot Production—350 pieces 
AA Removing burrs lett by operation 5 per hr. 
1 Buffing left side OPERATION 4. MILLING RIGHT SIDE LENGTHWISE 
2% ##Buffing top and bottom edges re , 3 oF " : 
3 Filing, general cornering rransformation- -Fig. 1797 Machine Used—Ames Manu- 
6 Setting spindle on angle facturing Co. Number of Operators per Machine—One. Work- 
7 Tempering and hardening Holding Devices—Work held in block, 10 to a block, Fig. 1798; 
g Polishing right side and top and bottom edges and block clamped by vise jaws: a bridge fixture is raised to give 
cornering end of spindle (on buff wheel) proper form. Tool-Holding Devices—Standard arbor. Cutting 
9 Bluing Tools—Multiple milling cutter, Fig. 179% Number of Cuts 
— ’ o SINT . » One. Cut Data—70 r.p.m.; %-in. feed Coolant—Cutting oil, 
OF ERATION A. I ORGING FROM BAR : put on with brush. Average Life of Tool Between Grindings 
Transformation—Fig. 1794. Number of Operators—One 5000 pieces. Gages—Thickness and form Production—175 
Description of Operation—Shaping from bar Apparatus and pieces per hr 
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OPERATION 5. MILLING ENDS AND SHOULDER TO LENGTH 


Transformation—Fig. 1800 Machine Used—Miller built at 
Hill shop Number of Machines per Operator—Two Work- 
Holding Devices—Held by vise jaws, Fig. 1801. Tool-Holding 
Devices—On arbor Cutting Tools—Milling cutters, Fig. 1802 
Number of Cuts—One. Cut Data—70 r.p.m.; %-in. feed. Cool- 
ant—Cutting oil, put on with brush Average Life of Tool 
Between Grindings—5000 pieces Gages—Thickness and 
length Production—100 pieces per hr 


REMOVING BURRS LEFT BY OPERATION 5 
Description of Operation 
operation 5 Apparatus and Equip- 
Grouped with operation 5 
LEFT SIDE 


OPERATION AA 
Number of Operators 
Removing burrs left by 
ment Used—File Production 
OPERATION 1. BUFFING 


Transformation—Fig 1803 Number of Operators—One. 
Description of Operation—Buffing sides Apparatus and 
Equipment Used—Buff wheel on special vertical spindle, Fig. 
1804. Gages—None Production—350 pieces per hr 

OPERATION 2%. BUFFING TOP AND BOTTOM 

Transformation—Fig. 1805 Number of Operators—One 
Description of Operation—Buffing top and bottom Apparatus 
and Equipment Used—Similar to Fig. 1804, but with special 
holder. Gages—Thickness Production—60 pieces per hr 


CORNERING 
Operation 


FILING, GENERAL 


Description of 


OPERATION 3 


Number of Operators—One 
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Vol. 46, 
in the under side of the gunstock, just in front of the butt 
plate, and carries the lower swivel for the band by which 
the rifle is slung over the shoulder. This swivel is bent 
up from a straight rod about 0.16 in. 
An opening is left between the points 


in diameter and 
assembled in place. 
of the swivel so that a pin, forced into the plate between 
these points, effectually prevents end movement. 

Both the lower-band swivel, Fig. 1825, and the stacking 
swivel, detail in Fig. 1838, are made from drop forgings. 
The lower-band swivel is of Class B steel, 0.47 in. round, 
while the stacking swivel is of Class D steel of the same 
size. These parts are drop forged, trimmed and swaged 
with suitable punches and dies, so that the only machin- 
ing is on the lugs that fit between the ears of the upper 
and lower bands, 

The stacking swivel has a piece cut out so as to allow 

































Filing and general cornering. Apparatus and Equipment Used ‘ 
File. Production—90 pieces per hr three guns to be stacked by hooking the swivels together. 
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OPERATION 6. SETTING SPINDLE ON ANGLE 

Number of Operators—One Description of Operation— 
The spindle of the spring is placed in the opening of jaws B, 
and the jaw A is drawn in by the cam C, working against the 
block D, Fig. 1807. Apparatus and Equipment Used—Bench 
bending fixture, shown in Fig. 1807-A; jaw A and cam C fastened 
to a slide, so that the slide is moved in both directions by 
cam C. 

OPERATION 7 
Number of Operators—One 
Hardened in open oil fire at 1450 

bath at 900 deg. F. 

OPERATION 8. POLISHING RIGHT SIDE AND TOP AND 
BOTTOM EDGES AND CORNERING END OF SPINDLE 
(ON BUFF WHEEL) 
Operators—One. Description 


HARDENING 
Operation— 
lead 


TEMPERING AND 
Description of 
deg. F.; tempered in 


Number of of Operation- 


Polishing sides and top. Apparatus and Equipment Used— 
Polishing jack-and wheel. Production—90 pieces per hr. 





OPERATION 9. BLUING 
Description of Operation—Same as all other bluings. 


Butt Swivel Plate 


The butt swivel plate, as shown in detail in Fig. 1808, 
is made of Class D steel, 0.40 in. square, the same size 
and quality of material as was used for the extractor col- 
lar. This piece is a drop forging in which the screw holes 
are punched. The hole for the swivel and the retaining 


pin are both drilled in a suitable jig. The plate is located 
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The lower-band swivel has the thin slot through the lug to 
afford a spring or friction tension when tightened by the 
lower-hand screw. 

OPERATIONS ON THE BUTT SWIVEL PLATE 
Operation 


A Forging from bar 

B Annealing 

B-1 Pickling 

. Trimming 

D Cold dropping 

E Surfacing 

1 Punching screw holes 

1% Drilling swivel and pin holes 

2 Reaming swivel and pin holes (1%, 2 and 3 grouped) 
3 Counterboring screw holes 

4 Profiling edges 

CC Removing burrs left by operation 


Countersinking swivel hole 
Polishing outer surface 
Assembling with swivel and pin 
Bluing 
OPERATION A. FORGING 
Transformation—Fig. 1809. Number of Operators—One. 
Description of Operation—Shaping from bar. Apparatus and 
Equipment Used—Billings & Spencer 400-lb. drop hammer 
Production—350 pieces per hr . 
OPERATION B 
Description of Operation—Same as 
operations. 


Z~IHsr 


FROM BAR 


ANNEALING 


previous annealing 


OPERATION B-1. PICKLING 
Description of Operation—Same as all previous picklings 
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OPERATION C. TRIMMING OPERATION 3. COUNTERBORING SCREW HOLES 
Te : . . -- NW it a stroke. : Transformation—Fig. 1515 Machine Used—Ames 1l6-in., 
° Machine t sed PVMachi a ag + eee crokneen single spindle Number ot Operators per Machin«e (one 
pan ne yl gy Dies a Die Holders In shoe by setscrews Work-Holding Devices—Work held on block with pin to hold 
o ad shi . S i > : : , 7 * . : : : . 4 oy a ial : : : me 
Stripping Mechanism—Pushed down through die Average Treat mt mm PR mtg mony De vices ane rey iN ‘ meting 
ife of Punches and Dies—About 15,000 pieces. Production tt ouble-size four-flute reamer; point, U.cieo tn. in diam 
Life of . eter; body, 0.2187 in. in diameter Number of Cuts—One Cut 
350 pieces per hr Data 150 rp.m.; hand feed Coolant Cutting oil, -in 
_ = : ‘ > »PING stream Average Life of Tool Between Grinding: 00 pieces 
OPERATION D. COLD DROPPING fiamena-Piwe fer hele and counterbert Ae toa 350 pie a 
Number of Operators—One Description of Operation per hr 
Straightening after trimming. Apparatus ane, Equipment OPERATION 4 PROFLING EDGES 
Tsed—Billi rs . - . - . : } . *-roductio 
i, chen oer ‘ Spencer 400-Ib. drop hammer roduction _ Transformation—Fig. 1816 Machine Used—Garvin_ profile 
Number of Operators per Machine One Work-Holding Lb 
OPERATION E. SURFACING vices—Held on pins, which are also used to bind, Fig. 1817 
Tool-Holding Devices—Taper shank Cutting Tools—Tapet 
Transformation Fiz 1810 Number of Operators—One profiling cutter. Number of Cuts—Two. Cut Data 1200 r.p.m 
Description of Operation Polishing bottom surface of butt hand feed Coolant—Compound, \4-in, stream Average Life 
swivel plate Apparatus and Equipment Used—Horizontal of Tool Between Grindings—200 pieces Gages—Fig ISIS 
polishing machine, built at_ Hill shops, and wood holdet form, diameter and location of holes with the profiling Pro- 
Gages—None. Production—350 per hr. cuction—90 pieces per hr 
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OPERATION 1. PUNCHING SCREW HOLES OPERATION CC. REMOVING BURRS LEFT BY OPERATION 4 
Transformation—Fig. 1811. Machine Used—Garvin No. i; Number of Operators—One Description of Operation 
1 ‘-in stroke Number of Operators per Machine—One Removing burrs from operation 4 Apparatus and Equipment 
Punches and Punch Holders—Round shank Dies and Die Used—File. Production—Grouped with operation 4 
Holders—Held in shoe by setscrew. Stripping Mechanism OPERATION 5. COUNTERSINKING SWIVEL HOLE 
Steel strippers screwed to face of die Average Life oft Teenetormation—Hia 1819 Number of Operators—One 


Punches and Dies—5000 pieces. Production—650 pieces per hr “ ~ 
-ePPRPAT e — :, ° > WW. , me L. : . > Description of Operation—Countersinking swivel hole Ap 
OPERATIONS 14 AND 2. DRILLING SWIVEL AND PIN paratus and Equipment Used—Countersink and bench lathe: 


HOLES; REAMING SWIVEL AND PIN HOLES countersink, Fig. 1820. Gages—None. Production—2500 pieces 
Transformation—Fig. 1812. Machine Used—Sigourney 16 per hi . 
in. two-spindle drilling machine Number of Operators per OPERATION 6. POLISHING OUTER SURFACE 
ee a Rey Sage ny - le er jis.» 3 a tt Number of Operators —One Description of Operation 
3: I ok ge at 4 » An iin a - . -_ 411 d by plate Polishing outside surface. Apparatus and Equipment Used— 
; hoo ocks into anc iolds wor or drilling in two Polishing jack and wheel Production 50 pieces per hr. 


directions. Tool-Holding Devices—Drill chuck Cutting Tools 


—Twist drills and two round-nose half-round reamers, one OPERATION 7. BENDING SWIVEL AND ASSEMBLING 


0.0916 in., the other 0.163 in. in diameter. Number of Cuts Transformation—Fig. 1821 Number of Operators—One 
Two. Cut Data—750 r.p.m.:; hand feed. Coolant—Cutting oil Description of Operation—Bending swivel from straight wire 
‘;-in. stream Average Life of Tool Between Grindings—250 by means of fixture, Figs. 1822 and 1823 Apparatus and 
pieces Gages—Fig. 1814, diameter and location of holes Equipment Used—Fixture screwed to bench; Fig. 1822 shows 





Production—S85 pieces per hr fixture open, and Fig. 1823, closed; the wire is clamped at the 
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OPERATION 7 
center by block A, operated by « B; then levers C and D > Annealing 
bend the ends of swivel to form around the center block E-1 Pickling 
Gages—Fig. 1824, diameter, length and rounded end of butt k Cold dropping 
swivel Production—90 pieces per hr DD Swaging to siz 
. a , —— l Hand-milling both sides of lug 
OPERATION BLUING 2 Drilling screw hols 
Number of Operators—On: Description of Operation 3 Reaming screw hole , 
Blue butt swivel plate in niter at 800 deg. F AA Removing burrs left by operation 3 
} Milling first side of lug 
OPERATIONS ON THE LOWER-BAND SWIVEL, 5 Milling second side of lug 
FIG. 182 6 Milling friction slot 
=" ct Removing with reamers the burrs left by operation 6 
Operation A-1 Rotary-filing circle, inside 
\ Blocking from bat B-2 Buffing circle, outside 
\-1 Pickling c-3 Tumbling 
B First trimming, outside 7 Filing both sides of lug and matching circle, out- 
Cc Dropping to finish side, near lug 
C-1 Pickling 8 Polishing lug and circle, outside, near lug 
b> Second trimming, outside Si Spreading lug for tension : 
D-1 Trimming 9 Tempering, hardening 
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OPERATION A. BLOCKING 


FROM BAR 

Transformation—Fig. 1826. Number of Operators—One. 
Description of Operation—Shaping from bar. Apparatus and 
Equipment Used—Billings & Spencer 400-lb. drop hammer 
Production—175 pieces per hr. 

OPERATION A-1. PICKLING 

Description of Operation—Same as pickling previously de- 

scribed. 
OPERATION B. FIRST TRIMMING, OUTSIDE 





Machine Used—Niagara No. 36 press, 1%-in. stroke. Num- 
ber of Operators per Machine—One. Punches and Punch 
Holders—Square shank. Dies and Die Holders—Held in shoe 





by setscrew. Stripping Mechanism—Pushed down through die. 
Average Life of Punches and Dies—15,000 pieces. Production 
—700 pieces per hr. 
OPERATION C. DROPPING 
Number of Operators—One. Description 
Finish shaping. Apparatus and Equipment 
Spencer 400-lb. drop hammer. Production- 
OPERATION C-1. PICKLING 
Number of Operators—One. Description of Operation 
Placed in wire baskets and put in the pickling solution, which 
consists of 1 part sulphuric acid and 9% parts water; left in 
this for from 10 to 12 min Apparatus and Equipment Used— 
Wire baskets, wooden pickling tanks, hand hoist. 
OPERATIONS D AND D-1. SECOND TRIMMING, 
AND OUTSIDE 
Machine Used—Perkins No. 


TO FINISH 


of Operation 
Used—Billings & 
175 pieces per hr 


INSIDE 


40 press. Number of Operators 


per Machine—One. Punches and Punch Holders—Round 
shank. Dies and Die Holders—In shoe, by setscrews; trim- 
ming outside and inside at one operation; dies shown in Fig. 
1827. Stripping Mechanism—Guide pins at side of die are 


used in stripping; the collar, which lies over the die, is forced 


Testing Tools 


By THOMAS 





SY NOPSIS—For some time past large numbers 
of lathes had to be tested before shipment to for- 
eign countries. In order to be able to do the work 
satisfactorily and quickly it was necessary to design 
a complete set of testing tools. A description of 
these tools and their use is given herewith. 





The first tool is for testing the alignment of the head 
with the ways. This is shown in Fig. 1. The plate A 
is made of cast iron. It is gripped by the hub in a chuck 
The chuck is then 


and faced off true on the back. 


re- 
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TOOLS FOR TESTING ALIGNMENT OF 
WITH WAYS 


FIG. 1. 


HEAD 


moved and the large faceplate put on. The plate A is 
secured to this with two bolts through the slotted ears. 
It is trued up, and the hub is finished on the outside diam- 
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up by. the pins on the return of the press, forcing the work off 
the die. Production—650 pieces per hr. 
OPERATION E. ANNEALING 
Number of Operators—One Description of Operation— 
Put in iron pots packed with powdered charcoal and heated to 
850 deg. C. (1562 deg. F.) and left over night to cool. Appar- 
atus and Equipment Used—Cast-iron pots, Brown & Sharpe 
annealing furnace, oil burner, powdered charcoal 
OPERATION E-1. PICKLING 
Description of Operation—Same as previous pickling 
OPERATION F DROPPING 
Number of Operators—One. Description of 
Straightening after trimming. Apparatus and 


Used—Billings & Spencer 400-lb. drop hammer 
600 pieces per hr 


OPERATION DD. SWAGING 
Machine Used—Old crank draw 
Number of Operators per Machine 
Holders—Round shank, which 
and Die Holders—Screwed 
Fig. 1828. Stripping 
face of die. Production—350 pieces per hr 
OPERATION 1. HAND-MILLING BOTH SIDES OF 
Transformation—Fig. 1829. Machine Used 
hand miller Number of Operators per Machine—One Work 
Holding Devices—Held in rotating fixture, Fig. 1830: thumb- 
screws A and B hold work to plate C, while lever D rotates 
the work under the milling cutters Tool-Holding Devices 
Standard arbor. Cutting Tools—Straddle-milling cutters 
Number of Cuts—On¢ Cut Data 150 r.p.m.: hand feed Cool- 
ant—Cutting oil, put on with brush Average Life of Tool 
getween Grindings—5000 pieces Gages-——Fig. 1831, width of 
lug and location from ends Production—350 pieces per hi 


COLD 
Operation 

Equipment 
Production 


TO SIZE 
press, made in 
One Punches and Punch 
holds punch A, Fig. 1828. Dies 
to plate, bolted to bed of press B, 
Mechanism—Steel stripper screwed to 


Frankfort 


LUG 


Garvin No 


8 


for Lathes 


EK. GILMORE 


eter and faced. It is then bored 4 in. in diameter and 
the bottom of the bore faced off. 
the 


made of cold-rolled 


The corner where the 
The disk B Is 
should be a snug fit in 
the plate. for the 
test bar C. This hole is made slightly taper and also, of 
course, the part D) of the test bar C, which fits it. 

Three holes 120 deg. apart on the same cirele concen- 


face should be 
steel 
The hole in the center is a snug fit 


bore meets square. 


and 


trie with the vertical flange are drilled and tapped at F 
n the plate A. Three clearance holes are drilled in B at 
F’, so that 4-in. screws can be passed through them into 
the holes F in A. On each side of the holes F 
tapped holes @ for adjusting screws. 


are two 

In testing a lathe the plate A is clamped to the face- 
plate by two short bolts through the slotted ears; 
To set the test bar the 
adjusting screws in the holes @ are all slackened back, 


wash 
ers are placed under the nuts. 


then the three center screws F are tightened, thus bring 
ig the faces of Band A together. The spindle is rotated 
by hand or power, and a lead hammer is used on the disk 
to true it. The faceplate must be tight on the spindle, 
but not true The test bar is then 
put in the hole and must be a wringing fit therein. The 
indicator shank is put in the tool post and tightened. The 
indicator ball is brought into contact with the spot // 


need be or square, 


near the faceplate. Adjustment is again made, if neces 
sary, as the spot must run dead true. The indicator is 
adjusted to bring the needle to the zero mark, then the 
By using the ad- 
true. The 
carriage is run back to the faceplate end of the test bar; 
not on the other, 


carriage is run to the other surface //. 
justing screws, that end can be brought 
and if it shows zero on one end and 
the spindle is not parallel with the ways. 

The tailstock test is made with the same setting of the 
test bar. The 
indicator is adjusted with the ball on top of the test bar 
at the tailstock end and set at zero. The spindle is turned 
by hand or power. The tailstock is brought up to within 


The spindle is turned by hand or power. 
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730 
one inch of the test bar and tightened. The test bar 
being ground on centers, the centers are true with the 
The tai’ spindle is run out until its center comes 


holy. 
bar. If the tail- 


in contact with the center of the test 


stock is the same height as the test-bar center, the in 
dicator will remain at zero. Lf the tailstock is of the 
set-over type, it can be set by . 


placing the indicator ball at the 
front of the test bar, the needle 
at zero and the lathe allowed to 
The tailstock is adjusted 
until 1 S&S 


ru. 


by the screw at the back 











the indicator needle remains at 

the zero mark irrespective of a rie 
whether the tail center is in “ | Pins _| 

out of the center in the test bar. \ Q) , 

This instrument can be used on noe 
any size of lathe. On engine D-ROLLED STEEL 
lathes the allowance is 0.0015 in. FIG. 2. TOOL FOR 
in 12 in. but I have Inspected TESTING CROSS 
lathes that were out as much as ee 

0.010 in. in a length of 12 in. The reason for using a 
disk like B, which can be tilted, is the fact that less 
than 10 per cent. of the faceplates run true with thr 


spindle. 
In Fig. 2 is shown a post plate for testing the accurac) 
of the cross-slide. It is secured to the faceplate after 


making sure that the faceplate is tight on the spindle 


LIMOS gy mon 
a 






SONNY! 





TOOL FOR TESTING SCREW-MACHINE TURRETS 
AND SPINDLES 


FIG. 3 


and that there is no backlash in the spindle itself. Its 
position on the faceplate should be such that the pin / 
swings through as large an are as can be covered by the 
traverse of the cross-slide. The indicator is then placed 
in the tool post and the tool post run as far toward the 
apron as possible. 

The post J is swung to the front, and the indicator ball 
is brought against the ground top of the post. The in- 
dicator is adjusted to zero and the carriage binder tight- 
ened. The spindle of the lathe is then given half a turn, 
bringing the post IT to the back of the lathe. The tool 
post is run back to the end of the serew traverse (or if 
necessary it is slid by hand when the limit of the screw 
traverse is reached) to the indicator to contact 
with the surface of the post 7. If the indicator reads 


bring 
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zero, the cross-slide is square with the spindle. For this 
test the faceplate need not be faced square with the 
spindle. I have tested with faceplates 0.008 in. out of 
square, 

In Fig. 3 
screw-machine spindles and turrets: 
tightly in the sprmg collet in the spindle. 
is secured in the slot by a capscrew, as shown. 
end of A is then secured in one of the holes in the turret, 
just tightly enough to hold it rigid. The sleeve B, with 
the feeler £, is slipped over A, and £ is adjusted until 
it touches D. By turning B, if the turret head 
spindle are in perfect alignment /# and P will just touch 
This test is made with 


is shown a tool for testing alignment of 
The part ( is held 
The sweep D 
The large 


and 


at any point in the entire circle. 
the belt off the cone pulley and the spindle rotated by 


hand. 


TESTING THE Cross-SLIDI 


The cross-slide can also be tested with this attachment. 
To do this the part C is put in the collet and an indicator 
tool post. 

V is at the front of the lathe: 
on the cross-slide touches the end marked M and is ad- 
The spindle is given a half-turn, the 
to the (taking the screw out if 
necessary), and another reading is taken. If the cross- 


in the The spindle is turned until the end 


marked the indicator ball 
justed tj zero, 
cross-slide is run back 
slide is square with the spindle, the ball of the indi- 
The spindle 
There 


cator will show zero on back and front alike. 
must be free from backlash when making this test. 


must be no shake in the fit of B on A. 


“Old Man” with Wedged Arm 
By C. H. WiLiey 


The illustration shows a kink for holding the arm on 


the “Old Man”: 
continually breaking and marring the post. 


it does away with the-setscrew, which is 
A blow on 








“OLD MAN” WITH WEDGED ARM 

the key tightens the arm, and a blow on the arm loosens 
the key. While this idea may not be new, I am sending 
it along, as I have never seen it in print before and think 


it is very good. 
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Jig Drilling Fixture 
The illustration shows a fixture I have made to pro- 


duce accurate jigs and fixtures on the drilling machine. 
The material for the fixture is machine steel, carbonized, 
hardened and ground accurately. 

It is used the same as the button system, the top part 


of the bushing acting as the button. As many of the 


The arms 


button bushings as desired can be employed. 








JIG DRILLING FIXTURE 


are movable in all directions. They can be set with 
micrometers used on the top of the button bushings to 
obtain the desired location. 

It has the advantage over the button system on most 
jig work, as with buttons the work must be performed 
on the miller or lathe and each button trued up with an 
indicator previous to the slow process of boring holes. 
With this fixture you simply locate vour button bushings 


and drill on the ordinary drilling machine, saving much 


valuable toolroom time. The fixture must be accurate, 
if close work is desired. l. s. WHLISLER. 
Peru, Ind. 
* 


Forging Accurate Steel Bands 


There are numerous calls upon the forge shop for steel 
bands that must be accurately forged to closely dimen 
sioned inside measurements. If these pieces are intended 
for shrink bands, the maximum and minimum allowances 
are very scant. If any machine work is required for fin- 
ishing the inside and outside, the bands must be very ac- 
curate to shape or an excessive amount of stock must be 
removed in the machining. 

The ring shown at V is one of this 
particular case the ring is shrunk on the head of cast 


nature. In this 
iron electric-railroad motor-bearing heads that have be- 
come worn and undersize due to the constant wear and 
vibration. These rings are approximately 15 in. in diam- 
eter, 24 in. wide and $ in. thick. 
bar stock, as shown at Y, which has been trimmed out in 
the center by the shear in order to leave the narrow sec- 
tion in the center of the bar and put the weld in the 


They are made of flat 





muna 


wide section, so as to 
the weld. 


and to size that only 43) in. 


vet the vreatest possible streneth at 
These rings must be so accurately shaped up 


is allowed for the finish on 


each side. 


The foregoing example illustrates the accuracy of the 


method as applied to round rings: but the method may 


he applied with equal satisfaction to the production ol 
It would be of even greater 


square or rectangular bands, 


value in this case, since for an accurate fit the rectangulat 


. ; 
x 
Bic 
Y — 
ae NF 
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THE WORK AND THE EXPANDING MANDREL 


band would offer greater difficulty in the way of machin 


ing than a round band, and so perhaps the machine oper- 
ation might be avoided. 


The jig 
from the 


lor this operation may be readily understood 
illustration. It lo k { of 
cast Iron, upon which four movable cast-iron sections BC 


consists of a base 


are forced to move radially from a common center, by 
means of the keys D, which serve as guides for this put 
Pose, 

The force required for moving out these sections is ap- 
plied through the taper wedge #, which is machined to 
an equal taper on each side and fits in the tapered opening 


in the center between the sections. One section has been 


removed in order to show the key. It is shown bottom 
up at the right. It may be noticed that the keyway is 
deeper in the section ( at F than it is at B; this forms 
an accurate stop when the block is driven out to the 


kev is pinned to the block so as to prevent any movement. 


point where /’ engages with the offset in the key D. 


All sections being similarly provided with stops insures 
vetting the form always of an exact size when the se 
The se 
tions are ¢ lamped down to the base block I means of the 
stud-bolts G, on which the nuts are left sufficiently 
The blocks PC, 
were formed from a one-piece cast-iron block that wa- 
the lathe. It 
planer to cut the keyways and was finally separated into 
thick. The pur- 


pose in selecting a thick blade was to make it possible to 


tions have been driven out against these stops. 


to permit motion. as originally made, 


turned and faced off in was laid on the 


blade i in. 


four sections by using a saw 


push the parts together undersize when putting on th 


forged ring 
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Rings are always forged up so as to come slightly 
undersize while hot. Consequently, there is no chance 
of their coming oversize after the stretching operation. 
In turning the outside diameter of the movable sections a 
shrinkage allowance is made of } in. in 12 in. greater 
than the desired diameter of the finished cold ring, to 
allow for the shrinkage that will occur in the hot band 
after the stretching and forming operation. 

As has been stated, the first set of movable blocks was 
made with B and C in one piece; in making up the blocks 
for a second size it was observed that a great saving in 
the amount of toolroom work could be gained by sep- 
arating these blocks into two sections, thus avoiding the 
necessity of the keyway cutting, the sawing to sections, 
slotting the holes for the stud-bolts, planing the bevel 
for the wedge, ete. Consequently, the two-section piece 
has been adopted for a standard. 

In making up the movable blocks the part C is planed 
to a finish at the joint with B and is fastened to it by 
heavy flat-head machine screws. The sections B are 
then pushed out against their stops and firmly bolted 
down to the base block. Then the whole tool is chucked 
in a lathe, and the blocks C receive their finishing cut. 

It will be noticed in the sketch that the movable blocks 
are of the same outside diameter as the base block. This 
is not necessary by any means. In fact, it is better to 
have the base block slightly larger than the others. Then 
the blacksmith will have a guide to work the ring down 
to a true edge against the base as a stop and get out any 
weave that may have occurred in the welding. 

Minneapolis, Minn. J. V. Hunrer. 
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Emery Belt for Finishing Metal Patterns 


Where there are a great many patterns to a gate, fin- 
ishing them with a file requires a great deal of time. 
To eliminate this handwork, I made two flanged pulleys 
about 8 in. in diameter and | in. wide between flanges. 


f 
| 


— 
i athe Bed 





EMERY-BELT MACHINE FOR FINISHING PATTERNS 


One I made with a shank to fit the speed-lathe spindle ; 
the other is mounted on the bar A, as shown. This bar 
is made with a slot about 6 in. long to engage the steady- 
rest bolt B, the slot permitting adjustment of the belt, An 
endless belt made of strip emery cloth is used. 

The plate C is placed about 1 in. below the belt. The 


pattern is put on the belt over the plate C. Slight pres- 
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sure is applied, to make the pattern rest on the plate, with 
the belt between. In this way a flat surface is obtained. 
By making forms like D and fastening them to the plate 
C, I am able to finish circles like Z. Almost all work 
on patterns can be finished on this device, leaving good 
sharp corners, in one-fourth the usual time. 

Naugatuck, Conn. F. L. THorNTON. 


Cutter-Setting Gage 


The illustration shows a setting gage secured to the 


— 


tailstock of a triple dividing head. The slots A are 





CUTTER-SETTING GAGE 


spaced to conform with the center distances of the spin- 
dies. The screws B secure the gage to the fixture. 
Denver, Colo. F. T. Goopricu. 
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Spotting Shafts in Place 


Some time ago I was called on to finish the erection 
of some textile machinery and found that most of the 
work was done with the exception of a few details, which 
included the spotting of some 3-in. shafts, each with eight 
levers secured to it by means of two 3-in. setscrews in 
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A TOOL FOR QUICK AND ACCURATE SPOTTING 


the lever. As the shafts were long and heavy and close 
to the roof of the building, and as the levers were properly 
set, | did not want to take them down and carry them to 
the shop for drilling. It was impossible to move the levers 
sideways, so I made the tool illustrated ; this did the spot- 
ting quickly and accurately. 

A }-in. capscrew A of a suitable length was drilled 3 
in. through the center and casehardened. The tool-steel 
countersink B was hardened and tempered and had a 
short }-in. twist drill forced into a hole in the point. 
The setscrews were removed one at a time and the -tool 
inserted. The projecting shank was held in the chuck 
of a light electric drill and the drill fed by the setscrew. 

Chicago, Il. JAMES TATE. 
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gave Mr. Shirley. By putting micrometers on 48 differ- 
ent drills of varying sizes and of three different makes, I 
found that some were several thousandths oversize at the 
point and about exact size near the shank, just as I said; 
about as many others were nearly exact size at the point 
and undersize at the shank, just as Mr. Green said. 

Mr. Green also says, “If made oversize, there would be 
trouble with drills used through bushings.” 
I have experienced this trouble. 
machine hands have come to my window with a twist 
drill and a hardened-steel bushing stuck fast. I also told 
Mr. Shirley that drills soon get smaller with use, until 
they are several thousandths undersize. (Mr. Green says 
he thinks this is misleading also.) This question I will 
leave to be answered by drill users and toolmakers. The 
information I gave Mr. Shirley was gained from prac- 
tical experience, and I believe that if he followed my in- 
structions he has not been misled. However, I am grate- 
ful to Mr. Green for his criticism, as I now believe that 
there is a difference in methods. J. A. RaveGut. 

Janesville, Wis. 


hardened 
Many a time drilling- 


Simple Positive Belt Shifter 


Contributors to the American Machinist have experi- 
enced trouble due to belts shifting. I 
cessful belt shifter that “stays put” and have fitted one 
to every machine in the shop. It is made up of a light 
sheave wheel A and a slide B into which the forks C are 


have made a suc- 





Lax%4"iron 








THE BELT SHIFTER 


screwed. The siide B operates along a piece of flat iron 
D when the sheave A is turned by the light chain of rope 
E. The sheave and slide are connected by a piece of 4x 
3-in. iron F. The belt fork can either be connected to 


the shaft hangers or fastened to timbers, whichever is 
most suitable. 
St. Catharines, Canada. 


JAMES OWENS. 
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Actual Sizes of Drills 


On page 212, R. W. Green criticizes the information I 


Hiring Men Away from Other Shops 


The question broached by J. F. 
is serious, but is not to be answered offhand or by looking 
We are fast that 
manufacturing involves far more than the shop, the men 
It includes the health of employees, 
their and all that 
forgetting the contentment 
that 


Brophy on page 410 


at only one side. learning modern 
and the machines. 
live in, 
voes life, not 
that man’s knowing 
appreciated and rewarded. 


the houses they recreation 
to make up 
comes in a his services are 
If no other firm offered a man a job or, worse yet, 
from Mr. 


pay any 


if others agreed not to hire a B’s shop 
without his Mr. B 
pleased and maintain poor shop conditions. Of 
he would not do anything of the kind, 
fair-minded man; but he probably knows some employers 
who would. 


man 


consent, could wage he 
course, 


be ause he is a 


It is certainly exasperating to have a man who 1s 
trained in your particular work leave your employ. But 
if he his limit with fee] 
that he is worth more to them, how else can he advance 


has reached you, while others 


his income? The housewife who trains a green girl into 
an efficient maid has a much greater right to feel hurt, 
because all her training is lost. But in Mr. Brophy’s 
ease he is probably the financial gainer every time this 
happens, even though he is sore at the time. The chances 
are that every man who goes out with a Cleveland auto- 
matic and stays with the firm buying the machine is 
the best salesman Mr. Brophy can have, fer he is right 
machines when- 
And he is 
more apt to do this if he leaves with unstrained relations. 

Amos Whitney attributed much of his early success to 
the fact that he repeatedly let best 
men be hired by other shops who wanted good men. 


on the inside and Cleveland 


ever hew equipment 


can 
is to be bought. 


urge 
much 


some of his fore- 
Every one became a booster for Pratt & Whitney machines 
and greatly aided in distributing them so largely over 
this country in the earlier days. I firmly believe that, 
if Mr. Brophy will look at the matter calmly, he will 
find that he has been benefitad every time a man of this 
left him. 

But entirely aside from this, the man deserves con 
sideration. How many times is it necessary for a man 
to take a job in another shop to get a raise in pay, 
and how often does the old shop offer a still higher price 
to get him back? I can and | 
am quite sure all of us, Mr. B included, have left the 
Until 
there is a fixed standard of wages in all shops (which 
heaven forbid), men must be free to take the best job 
that offers. And this means that other employees must 
be able to offer jobs to any man they think is fitted for 
their work. If this can be dove openly and frankly, so 
much the better; but where the present employer resents 
a man’s leaving to better himself, the submarine method 
seems to be the only way. Frank C. Hupson. 

New York City. 


kind has 


recall many instances ; 


old firm because it would not meet the new offer. 
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Uncle Sam’s Millions and 
Uncle Sam’s Men 


By Berton Braley 


Cheer up, Tommy Atkins and Johnny Crapaud, 
Your road has been weary and bloody, we know; 
You’ve fought through discouragement, sorrow, defeat, 
When failure seemed certain and gloom was complete; 
3ut always our hearts and our prayers were with you 
And now all our wealth and our power are too; 
We’ve picked up the sword, and we’ve laid down the pen 
And Uncle Sam’s coming with millions and men! 

* * * 
Our vessels shall come to you loaded with grain, 
So many the U-boats will fight them in vain; 
From mills and from shops, from farms and from mines, 
Munitions and foodstuffs shall come to your lines; 
And soon we shall send, with our steel and our guns, 
\ million or so of our gallantest sons; 
We'll help to bring peace to the world once again 
With Uncle Sam’s millions and Uncle Sam’s men! 

” * * 
We hate all the bloodshed and horror of war, 
But freedom and justice are worth fighting for; 
And therefore we join with your battle-scarred clan 
To make the world safe for the future of man; 
Fight on, brother nations, be steadfast of heart, 
We’re coming to join you and take up our part, 
To fight till democracy conquers again 


With Uncle Sam’s millions and Uncle Sam’s men! 
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Practical Patriots and -Production— 
An Editorial 


Money, even if of gold, is but a symbol. Germany has 
about as much of it in circulation today as it had when 
the war started, and yet Germany cannot provide three 
square meals a day for its subjects. What money will 
buy, and not the figure stamped upon it, determines its 
real value. Most of us during the last two years have 
had experience in the decreasing purchasing power of 
money in our own country. 

Being practical men, let us look into the complicated 
mechanism of industry a bit—take its gears apart, as it 
were—and see if we can find the cause of this slowing 
down of purchasing power. 

Suppose that half of the men in the shops of this coun- 
try that are making the same product that you are mak- 
ing in your shop should suddenly take a notion to stop 
work. If the demand for this product continued as 
before, there would soon be a serious shortage in your 
line of goods, just as unfilled orders would pile up in 
any one factory where half of the men quit and no more 
could be hired to take their places. Demand would exceed 
supply, and the price of your product would rise as a 
result of the desire of many people to purchase from an 
insufficient supply. Even if laws were passed fixing the 
price, it would not increase the number of these machines 
‘nor would it help the people who needed them and could 
not get them. 

This same shortage of labor that has been pictured as 
applying to one line of industry in one country actually 
applies to all products and industries of the world today. 
The shoe factories, and the farms, and the packing houses, 
and all manufacturing and producing concerns have been 
deprived of nearly half of their workers, either through 
participating actively in the war or by making products 
that are of use in warfare only. We face a shortage not 
of your machines alone, but of all of the things that are 
necessary to life and real prosperity. Government regu- 
lation can fix the prices of these lessened commodities and 
thus prevent the vile speculation in human needs that is 
attempted by unscrupulous harpies, but no law passed by 
man can produce shoes where there are no shoemakers to 
make them, nor satisfy hungry stomachs, unless there is 
food sufficient to fill them. Laws cannot alter the situa- 
tion and create what does not exist. Increased wages 
will not buy, unless there are products to be bought. And 
as things are now in this world, every dollar’ added to 
wages makes it easier for a few to buy what they want; 
but, by reducing the total supply of commodities, makes 
it harder for all of us to buy what we need. 

When supply falls short of demand, when scarcity holds 
a mortgage on mankind, when the family loaf is too small 
to go around the table, then indeed, in the words of our 
President, “We must all speak, act and serve together.” 
Strikes and lockouts, by taking men from the now insuf- 
ficient supply of producers, make our great world factory 
still more shorthanded. Struggles between capital and 
labor merely pile up the deficit. Teamwork is what we 
need, teamwork to increase the sum total of our available 
resources ; first, that we may thereby win this war, and 


*Copies of this editorial for distribution will be sent on 
request. 





afterward so that this sum total divided by humanity 
will give as a quotient, more per individual man. We 
must make war on waste. 

We must fight waste moments and, overcoming them, 
enlist them as useful ones. 

We must fight waste motions, making every blow count 
against the high cost of living. 

We must fight waste of materials: for iron and stee]— 
not gold and silver—are the precious metals today. 

We must fight waste of thought; for the world now, 
as never before, is in need of right thinking. 

And when we have won our fight and no longer waste 
our moments or our motions or 
thoughts, there will be no more conflict either between 
nations or classes; and there will be no more want, for 
every man will have enough of this world’s necessaries 
and comforts. 

And now you ask, “What can IT do in this war on 
waste ?” 

Why, brother worker, there is so much that you can 
do, be you laborer or be you captain of industry, that 
once you open your eyes to the possibilities, you will see 





our materials or our 


opportunities every day on every hand. 

You, brother shop sweeper, as you go about with your 
broom, see that the fire buckets and the water barrels are 
full and that kerosene and gasoline and other dangerous 
materials are protected against a chance spark. If you 
do this, you will be fighting the waste of two hundred 
millions of dollars a year in America alone, which fire 
takes out of your pocket and mine. 

You, brother oiler, as you go about with your oil can 
and grease pot, remember that you are the man to fight 
loss of time arising from lack of lubrication; that as you 
do your job well or poorly, so runs the world’s workshop. 
Neglect one bearing, and a hundred men and machines 
may stand idle through one man’s oversight. And _ not 
only do you fight loss of time, but waste of material as 
well; for upon your work in eliminating friction depends 
the consumption of coal in the power house. Save but a 
pound or two of this a day through your work well done, 
and vou have plaved your part in keeping “the fires going 
in ships at sea” and in warming your fellowman. 

You, brother millwright, train your eye not only to the 
recognition of inefficiency of belts and shafts, but to the 
dangers of improperly guarded mechanisms as well, re- 
membering that the daily casualties of industry are 
greater than the daily casualties even of this world war, 
and that you can do your part and do it well in keeping 
your fellow workers in the world’s workshop and out of 
the world’s hospital. 

You, brother machinists, who direct the daily flow of 
thousands upon thousands of horsepower through gears 
and mechanisms to their final work at the cutting edges 
of millions of tools, remember that you are applying the 
world’s supply of energy to its mechanical work. You are 
not working for the boss—the boss is but a necessary part 
of the world’s machinery. Strike your blow against waste 
of time and waste of material, not for the boss’ sake, but 
at the call of our President and for the sake of your sons 
and my sons who will reap what we sow. 
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You, brother blacksmith, have to do also, not only with 
waste of time, but waste of material—of coal and steel 
and iron. As an able smith you know a strong blow from 
a weak one and a strong act from a weak act. Two irons 
in your fire at the same time will not hurt your job nor 
your brother smith’s job. A long pull and a strong pull, 
not against but with the boss in the war against waste will 
do more to banish hard times and the high cost of living, 
to shorten hours and increase the buying power of wages, 
than all that the legislators and lawmakers can do. 

And you, brother superintendent—yours is the hardest 
task of all, for you must fight waste of thought and win 
a victory of right thinking, first for yourself and then for 
your fellow workers. You must forget the art of running 
a shop and acquire the greater art of leadership, which 
will make men do your bidding, not because they must, 
but because they admire and respect your judgment. 
You must learn to distinguish real efficiency from that 
false and dangerous imitation that parades in its name 
and that chokes initiative and skill in its deadly tentacles 
of red tape and useless requirements. 

The call has already gone forth for volunteers to enlist 
in this great industrial service army to fight waste to a 
finish. It comes straight from the President of the 
United States to every man, woman and child in industry. 
A million volunteers are wanted in the machine shops of 
America alone. Enlist today! 
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Learning Aviation by Correspondence 


False pretenses are always deplorable; and when they 
are designed to induce young men to part with hard- 
earned dollars, they tread dangerously near the legal line. 
They would be bad enough in times of peace, but with 
the nation at war, preparing to conserve every effort and 
to make every dollar count for what may well be the 
greatest crisis of its history, such methods are, if possible, 
even more questionable. 

In the April issue of Popular Mechanics is an adver- 
tisement of the National Aéro Institute, Morton Building, 
Chicago, Ill., which is so clearly misleading, so full of 
preposterous statements, that it is difficult to see how 
any magazine publishing it could pass the post office cen- 
sorship; and a magazine that accepts such an advertise- 
ment shows beyond question that it has no censorship of 
its own. Among the choice morsels of bait held out to the 
young and unsuspecting reader who desires to become an 
aviator or an engineer in the new industry we find the 
following: 

“Become an aviation expert. Opportunity is awaiting 
vou ; $50 to $250 a week and independence with the rapid 
expansion of the industry. Everywhere aviation experts 
are in demand. Government and private enterprises are 
taking up aviation seriously. They need men who know.” 

While these glittering generalities are misleading, they 
are not in themselves illegal; but coupled with the next 
paragraph, they become a positive menace both as an eco- 
nomic waste and a source of discouragement at a time 
when both these things are little less than criminal. The 
old satirical verse about learning to swim without going 
near the water is outdone by the following: 

“Learn at home! Yes, you may learn the science of 
aviation right in your own home and in your spare time. 
No longer need you sacrifice the time and money of years 
of practical experience on the flying field. Send the cou- 
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“This is the time for America to correct her unpardon- 
able fault of wastefulness.” In the drafting room it is 
the time for the draftsman to lay each line with thought 
to economies of material and labor. It is time for the 
tool designer to cut corners in production means, for the 
planner to do away with unnecessary finish and useless 
operations and to avoid undue closeness of working limits. 
In the toolroom it is the time for the toolmaker to make 
tools that will last longer and cut better than those he has 
made before. In the shop it is the time to speed up and 
feed up; in the inspection room it is the time to avoid 
foolish quibbling and stick to commonsense. And these 
things will help and help wonderfully. The foundry 
foreman who takes the shift out of his flask pins, thereby 
releasing labor from the cleaning shed to the farm, is a 
more practical patriot than many who drill in home 
guards or raise home gardens. 

Ten million industrial volunteers, owners, managers, 
superintendents, foremen, producers, helpers and shop 
sweepers, all pulling together against waste of time, waste 
of materials and waste of thought, will whip Kaiserism 
and the high cost of living so decisively that our dreams 
of world democracy and freedom will come true. 

R 

As you sow, so shall you reap—as you waste, so shall 
you want. All together now, you practical patriots—for 
production ! 


pon and find out how we have condensed into a short 
course, all the knowledge which is necessary to equip you 
to take your place upon the field as a practical aviation 
expert.” 

Much of the theory for any trade or profession may be 
learned from books. The little boy who said his “baby 
brother knew how to walk because they showed him, but 
he couldn’t do it yet” fits the case exactly. The student 
who takes his place on the field as a practical aviation 
expert after a correspondence course in the National Aéro 
Institute will be the rarest specimen of “rocking-chair 
aviator” yet discovered and will compare with a real 
student of aviation in about the same way as the girl 
who learns to swim away from the water compares with 
Annette Kellerman. 

Tool and gage makers are also in demand at the pres- 
ent time; and if this sort of advertising is permitted, we 
expect to see some correspondence school advertise to make 
expert tool and gage makers without wasting time learn- 
ing to run a lathe, or miller, or grinder. A few spare 
hours in the evening, either before or after the movies, 
ought to make a man just as competent to earn top-notch 
wages in a toolroom as in an airplane. 

The same magazine carries another similar advertise- 
ment of the American School of Aviation, also of Chicago, 
Ill. While not quite as blatant, it makes practically the 
same impossible promises, more by inference than by 
direct statement. Both claim expert indorsement, but 
the only name mentioned has no standing in the better 
circles of aviation engineering. 

Both of these advertisements should be suppressed, and 
no publication with any regard for its readers ought to 
be guilty of publishing such arrant nonsense, even if it 
were not attempting to induce them to invest their money 
in this particular form of gold brick. This is no time for 
promoters to be allowed to advertise such schemes as this 
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Latest Advices from Our Washington Editor 


By Frep H. Cotvin 
Washington, D. C., Apr. 28, 1917 


WASHINGTON ALIVE WITH ACTIVITY 


Washington is full of men from all over the country, 
the shipyards of Seattle and the west coast being repre- 
sented as well as the localities nearer home. And all 
want to help the nation in its crisis. The great question 
at the present moment is, How can we begin to utilize 
the vast resources that are at our command? Everyone is 
in dead earnest, and there is no attempt at show. Even 
the coming of Marshal Joffre and his escort from the 
navy yard to the White House was unheralded by a band 
or music of any kind—merely an escort of cavalry and 
motor-cycle police to see that no enthusiast of any par- 
ticular persuasion got too close for comfort. But it is 
no easy task for a nonmilitary country to say just what 
to do first. The situation may perhaps be likened to a 
serious accident where all the friends are waiting and 
anxious to do something, where they get terribly impa- 
tient at the doctors, but where it is necessary to wait 
until the doctors diagnose the case and find out just what 
to do. It is hard for the friends, but neither is it easy 
for the doctors, especially when they know that they will 
be criticized anyhow by some of the friends. 

Just at the present time it is probably better to stay 
at home and put your offers in writing, being careful to 
state just exactly what you have to offer. State plainly 
just what kind of work you have been doing, exactly what 
your equipment is and how many men you can work in 
the shop. This record can be filed with the right man 
of the Council of National Defense, and the more clearly 
you state your qualifications and capacity the sooner you 
can be of service. 

Even if your shop was inventoried last year, it will do 
no harm to write another statement showing the added 
equipment and any changes that may have taken place. 
If it was inventoried before, a statement to this effect 
will make it easier for the shop to be classified properly. 
Many replies on the inventory blanks were facetious and 
entirely beside the questions asked. Exact information 
is needed at this time, just the kind of information that 
you would want if you were buying a shop or consider- 
ing the letting of a large and important contract on which 
you must have prompt and continuous deliveries. Full 
information of this kind placed in the hands of the com- 
mittees is of more value than personal visits at this time 
The committees must have time to make their plans and to 
decide as to what is best for the nation. Conference after 
conference is absolutely necessary, and long days are the 
rule for every man on the board. Two signs, which ap 
pear in the outer offices of two of the boards, are signifi- 
cant and to the point. One is: “Be brief. Sit 
but don’t intern.” The other reads: “We are at war. 
Minutes count. Be brief and to the point.” 

We can help most at the present by being as patient 
as possible and getting our plants into the best possible 
shape to handle orders rapidly, accurately and continu- 
ously when the time comes. Repairs that will avoid break- 
downs when the rush is on are a very essential part of 


dow ” 


preparedness. 


A UnIversat Inventory BLANK 

The great desire to do something that shows and counts 
at the same time is apt to lead to criticisms that have 
little basis when all the facts are known. And we all 
know how much easier it is to criticize than to offer a 
constructive policy or to suggest just what should be 
done. This desire to do something has led the legisla- 
tures of many of the states to make inventories of their 
own, in addition to that taken by the Council of Defense. 
These are usually based on the inventory carried on by 
Mr. Coffin’s board, but vary enough in some cases to make 
it difficult to know just what information has been se- 
cured. In addition to this, some states have county and 
town inventory as well, making a duplication that seems 
hardly called for except in rare instances. Nothing could 
show more clearly the need for Federal control of mat- 
ters of this kind, both for securing uniform data and to 
prevent the waste of time and effort in the duplication 
that ensues. 

In order to make all these data available with the least 
effort, a universal inventory blank is under considera- 
tion, which will make it easy for all the data to be used, 
whether they are collected by the states or by the Fed- 
eral board. The less time we waste in unnecessary dupli- 
cation of effort the sooner we can utilize our great re- 
sources and the sooner we can end the war. 
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DIVISION 


ELEMENTS THat Go To MAKE 4 SINGLE 


COMPLETE ARMY 


As the machine and other shops will have much to do 
with equipping the new army, we are all interested in 
what is required and what constitutes a “division,” of 
which we hear so much on the western front. 
of the U. S. Army will consist of 28,082 men, 6834 
horses and 4875 mules, being about 65 per cent. lar 


A division 
ger 
than a division of the German army. 

The division consists of three brigades of infantry, 
with 18,579 officers and men; one field artillery brigade 
of 4030 officers and men; one regiment of cavalry, 1579 
officers and men with 1541 horses; 
neers, 1098 officers and men; one field signal battalion 
of 259 officers and men; one air squadron of 173 officers 


one regiment of engi- 


and men and 12 airplanes, a total of 25,718 officers and 
men. Then there are 2364 officers and men with the 
wagon train, requiring 1009 wagons and 67 motor trucks. 

This equipment includes over 20,000 rifles and 8600 
pistols; fifty 3 in. field guns and twenty-five 3.8 in. howit- 
zers. The number of machine guns according to the old 
rating would be 72 for the division proper and 20 for 
the wagon train. But by the later developments this may 
be increased to 600 for the division proper, a proportion 
of 30 for every 1000 rifles. Such a division in machining 
order would stretch out to over 14 miles with the wagon 
trains occupying about 6 miles more. And the cost of 
equipment totals up, at present-day prices, to $95000,000, 
so when we talk of a million men under arms; we begin 
to see why billions are needed for the war loan. 
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PERFECTING THE ORGANIZATION 


When Congress passes its appropriation bills, so that 
rders for materials can be placed promptly, we shall 
know more definitely what will be of most service. In 
the meantime it is obviously sane and patriotic to pro- 
duce standard tools and implements that are sure to be 
needed, There has been a shortage of small drills and 
taps, and it would therefore be unwise to curtail their 
production in any way. The production should be in- 
creased by every efficient means available. 

Every day’s delay of Congress gives us that much more 
time to perfect an organization for economical manufac- 
ture, to put our machinery in the best possible shape for 
long hard service. That is the kind of preparedness that 
counts and is far more truly patriotic than some of the 
fantastic schemes that are proposed. 

It is better to stop a moment and consider what you 
are likely to be called upon to do and what you do that 
will be of the most service than to waste time and energy 
in training for unlikely emergencies. Toolmakers in 
Kalamazoo can better spend their time in studying new 
and improved toolmaking methods than in emergency 
Red Cross work, as the need for the latter in that section 
is very remote. 

One institution, for example, is urging its women to 
take up farming and at the same time advertising for 
men stenographers. In view of the acknowledged effi- 
ciency of women in clerical positions, it would seem as 
though they would be of far more service at the type- 


writer than following the festive plow. 
THe Question or LABOR SUPPLY 


There seem to be 
labor being thrown out of employment, but this can only 


misgivings In some quarters as to 


be temporary and because of ill-advised decrease of pro- 
duction at the present time. The real problem that is 
being faced by manufacturers that troubles 
than either reduced profits or increased taxation is the 


and more 
securing of labor with which to produce the immense 
amount of munitions and machinery sure to be required. 

With a million or more men taken from industry for 
the army, and with the increased production that will 
be needed to provide for this force, the already difficult 
problem of labor is vastly increased. Shops must be run 
not only economically, but more hours a day, to secure 
Three shifts of eight hours 
each have many advantages; but it be difficult to 
find the three shifts, even if women are emploved, as they 


the necessary production, 
may 


s the question of re- 
attention. 
The 


three-shift shops must allow a surplus of machine equip- 


are bound to be. Then too, there 


pairs to which always requires 


especially when pushed to a high rate of production. 


equipment, 


easy to secure at present. 

For this reason the 
feel that two 10-hour shifts may have to be adopted, even 
if they are based on an 8-hour day, as with the railway 


ment, which is not alway 


some of munition manufacturers 


employees. This method gives 4 hours a day for machine 
repairs and adjustment, which allows a smaller machine 
But in either case no fears as to a surplus 


equipment. 
In fact, labor-saving devices will 


need be entertained. 
undoubtedly be used to a much greater extent than ever, 
as whatever invention releases a man or woman for other 


useful work adds so much to our total productiveness. 
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Executives Work Lone Hovrs 

Regular hours of labor do not, it seems, apply to the 
heads of bureaus and committees. Theirs seem to have 
no limit. This condition is one of the penalties of having 
marked executive capacity, which at times it is impossible 
to delegate or to divide with others. Here again, how- 
ever, we have the great satisfaction of seeing men of 
known ability handling important problems. The Muni- 
tions Board, headed by Frank A. Scott, includes Howard 
KE. Coffin, who will look after the utilization of the indus- 
tries that his committee inventoried last year; Bernard 
M. Baruch, who, through his copper and steel connections, 
will look after raw materials; Julius Rosenwald, the head 
of Sears, Roebuck & Co., who will attend to supplies of 
all kinds; and Dr. Franklin Martin, who is in charge of 
the medical department. Working with them in various 
capacities are such practical engineers and manufacturers 
as W. H. Van Dervoort, of Root & Van Dervoort Engi- 
neering Co.; Samuel Vauclain, of the Baldwin Locomo- 
tive Works; and J. E. Otterson, general manager of the 
Winchester Arms Co., whose experience in making rifles 
for the British Government is particularly valuable at 
present. 

Then there is the Advisory Council, which, in addition 
to Messrs. Coffin, Baruch, Rosenwald and Martin, includes 
Daniel Willard, of the Baltimore & Ohio, for transporta- 
tion matters; Dr. Hollis Godfrey, for chemistry, and 
Samuel Gompers, representing organized labor. 
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Another important committee is that known as the 
National Advisory Committee for Aéronautics, the officers 
and members of the Executive Committee being Dr. 
Charles D. Walcott, chairman; Naval Constructor H. C. 
Richardson, secretary; and Prof. Joseph S. Ames, of 
Johns Hopkins University ; Rear Admiral Taylor, U.S.N., 
who is director of aéronautics for the Navy Department ; 
Prof. Charles F. Marvin, of the Weather Bureau; Prof. 
M. [. Pupin; Lieut. Col. George O. Squier, of the War 
Department Signal Office; and Dr. 8. W. Stratton, direc- 
tor of the Bureau of Standards. 

This committee is again divided into 17 subcommittees, 
which are aéronautic mail service; torpedoes; communi- 
bibhography; building; design; con- 
navigation of aircraft; governmental 
patents ; the air; 
production of aircraft quar- 


eation: 
struction 


mapping ; 

and 
relations; nomeclature ; physics of 
power plants for airplanes; 
relation of the atmosphere to aéronautics; stand- 
investigation of materials; and foreign 
representations. The membership of these subcommit- 
tees, in addition to those named on the Executive Com- 
mittee, Prof. William F. Durand, of Le- 
land Stanford University; Prof. John F. Hayford, of 
Northwestern University; Hon. Byron R. Newton, of 
the Treasury Department; Henry Souther; Dr. A. F. 
Zahm; 8. D. Waldon; and others well known in engineer- 
ing, scientific and productive lines. 

Not only are these men trained in their special lines, 
but they have access to all sorts of information as to de- 
velopments both at home and abroad; and they are 
thoroughly posted as to both the good points and the 
shorteomings of all the planes and motors in common use. 


ters ; 


ardization and 


includes also 


Having this knowledge, they can be depended on not to 
make such exaggerated and questionable statements re- 
garding American aircraft as have appeared recently in 
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the daily press, credited to an “advisory board.” What- 
ever or whoever this alleged advisory board may be, the 
real National Advisory Board never gave out such state- 
ments. The object in naming the members of the Na- 
tional! Board in detail is to assure our readers that reports 
by these men can be relied upon, that this body must 
not be discredited by being confused with any other or- 
ganization, which in the case in question evidently had 
an ax to grind. When the censorship bureau is in run- 
ning order, such statements will probably have a hard 
time getting into print. 
# 
PROBLEMS IN GAGING 

The necessity not only for accurate gaging, but for 
knowing that the gages themselves are correct, is a self- 
evident part of any large manufacturing operation. This 
assurance is difficult enough when the work is all done 
in one plant; but when it is scattered all over the coun- 
try, the problem becomes a man-size one. It has been 
proposed, and the proposal seems likely of adoption, that 
the care of gages be placed in the hands of the Bureau 
of Standards in Washington, in much the same way as it 
is now handled by the Canadian board in Ottawa. This 
plan seems the logical procedure, as there must be a cen- 
tral and responsible headquarters for this work, and the 
bureau could hardly be used in a more practical manner. 

The Canadian inspection bureau is always informed as 
to where gages are being made; and instead of trusting 
to luck that they will be done on time, inspectors visit 
the different shops making them, to note the progress 
made, to advise and assist in any way possible in their 
making and to see that the quality of the work is satis- 
factory. Then the gages go to Ottawa for final inspec- 
tion to be accepted or rejected as the case may be. 

Other inspectors visit the shops making munitions and 
test the gages in use there, to be sure that the amount of 
rejected work is kept at the minimum. Time and mate- 
rial, as well as shell-making capacity, are too valuable to 
be wasted in any way. These inspectors have what is 
known as checking gages, which show how and where 
the munition makers’ gages have worn below or above 
size. 

Then there is a salvage department, where a small 
force of expert gagemakers save as many of the worn 
gages as possible and in any way that can be devised. 
The method, of course, varies with the gage in question ; 
but many are saved, so that this department has proved 
well worth while. 

% 

The problem of gaging brings up the question as to 
just what a master gage really is. Some contend that it 
is a gage that will enable the working gages to be dupli- 
cated should they be destroyed. Others hold that the 
master gage is a duplicate of the piece to be made, to 
which other gages can be fitted. In still other cases the 
master gage is considered as both a male and a female 
gage of the proper size and by which both male and fe- 
male working gages can be made and tested. Checking 
gages for gage inspectors are generally conceded to be the 
opposite to the gage to be tested, a checking gage for a 
ring gage being a plug of proper size to detect wear in 
the ring. 

Dependence on master gages of any kind, however, 
sometimes gets us into difficulties, as thev are apt to wear 
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detected, 
This is perhaps the case where the master is a duplicate 
of the piece itself, or a model or sample, as it is called 
in some shops, more often than elsewhere. For this rea- 
son many contend that the blueprint or drawing is the 
real master gage and that actual measurement of the gage 


a trifle in places without the wear always bein 


being tested is the court of last resort. 

But no matter what system is adopted, it must be uni- 
form and controlled from one central bureau. Nor should 
there be a minute’s more delay than absolutely neces- 
sary. Gages require the kind of skill that cannot be 
found in large quantities, and those who are not famil- 
iar with the problem do not realize how long it takes to 
make the gages necessary to manufacture munitions in 
large quantities. The sooner authority is given to 
the men who understand these problems from actual ex 
perience the sooner we can begin really to prepare to do 
our part in the great conflict. The most able mechanical] 
men of the country are waiting for the opportunity to get 
at the work for which they are so well qualified. 

One of the greatest aids to production is a proper and 
rational system of inspection. But on the other hand, 
inspection can be made a great drawback unless it is 
handled intelligently and by men who are familiar with 
the requirements of the particular work in hand. This 
does not apply nearly so much to the mere matter of 
gaging as to the matter of whether certain minor defects 
in forgings and castings warrant the rejection of the 
part. 

% 
THe Jos oF BALANCING PRODUCTION 

The need of not only centralizing the various activities, 
but co-relating them so that the best interests of the 
whole country may best be served, is shown by the pres- 
ent condition in the sheet-steel market situation. Accord- 
ing to one version, the American Sheet Steel Co. has 
been directed by the Government to divert its supply of 
sheet steel to those companies making containers for 
canned goods, in order that food may be preserved for 
future use. This action, according to’ the makers of 
agricultural implements, makes it absolutely impossible 
for them to turn out over 50 per cent. of the farming 
implements needed. The shortage will be even greater 
if the backyard garden assumes its expected proportions, 
as materials cannot be secured for hoes and similar tools. 

It is of course very necessary to can as much produce 
as possible, but without hoes and similar tools it is im 
possible to raise enough produce to be canned. It is one 
of those cases where it becomes necessary to balance the 
importance of one industry against the other and to ap- 
portion the supplies so that the very best results can be 
obtained for the nation at large. Whoever decides the 
question must consult with the heads of all the depart 
ments concerned. 

x“ 

Our Council of National Defense and the Munitions 
Board are doing their part; the rest of us must do ours. 
Actual orders often hang fire in your own business, yet, 
knowing they are coming, you get machines and tools and 
fixtures in readiness. It is the same in this case. Con 
gress holds the pocket book and has the last guess. As 
soon as it acts and passes these bills, you will find that no 
time has been wasted by the committee. In the mean- 
time all possible preparations are being made. 
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Radial Drilling Machine 


The American Tool Works Co., Cincinnati, Ohio, is 
placing on the market the machine illustrated, which is 
known as the 6-ft. “Triple Purpose” radial drilling ma- 
chine. It is intended not only for drilling and tapping, 
but for boring as well. 

A quadruple geared head is used, which provides two 
separate ranges of two speeds each, one for heavy tapping 
and boring and the other for high-speed drilling and light 
tapping. These four speeds, together with the eight gear- 
box speeds, give 32 spindle speeds arranged in geometrical 
progression from 15 to 500 r.p.m. For producing these 
speeds only 15 gears are required. 

The head mechanism is inclosed in a large casting or 
housing that prevents all liability of accident from ex- 

















HEAVY-DUTY RADIAL,DRILLING MACHINE 


distance spindle to base, 6 ft. 6 in.: spindle 
speeds, 32, 15 to 500 r.p.m.; feeds, 8, 0.005 to 0.040 in 
revolution: taper in spindle, No. 6 Morse: drills to center of 
12-ft. circle; spindle movement, 20 in.; head movement, 63 in 
vertical arm movement, 46] in.; horsepower required, 20 


Maximum 


posed moving parts. The gears are so arranged and sized 
that a speed of 1000 ft. per min. is not exceeded. The 
large internal gear used for the slow speeds is double 
splined to the spindle and is mounted on ball bearings. 
The mechanism for tapping is inclosed and runs in an 
il bath. 
friction bands are 8 in. in diameter, adjustable from the 


The gears are of steel, bronze bushed: and the 


outside. 

All operating levers are within convenient reach of 
the operator, two handwheels being provided for the head 
movement, one at either side. ‘T'wo levers are supplied 
for moving the spindle, and the eight feeds are controlled 
from one dial. To facilitate an easy movement of the 
column, roller and ball bearings are used; a conical roller 
bearing is placed between the column and sleeve at the 
bottom, while a ball bearing is interposed at the top to 


take the radial thrust of the sleeve. 


Shop Equipment News 
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All gears are of steel or manganese bronze, the ma- 
jority of those of steel being heat-treated and hardened. 
The shafts in the head and gear box are of crucible steel, 
‘while the long vertical and horizontal driving shafts are 
of carbon steel ground to size. All cylindrical bearings 
are equipped with phosphor-bronze bearings that are re- 
newable in case of wear. The counterweight is inclosed 
in the head casting and has a safety stop that operates 
automatically, should the supporting chain break. 

} Eight feeds are provided, being arranged in geometrical 
progression from 0.005 to 0.040 in. per spindle revolution. 
An adjustable friction of the expanding-band type pro- 
tects the feed mechanism. The wormwheel for the feed 
runs in an oil bath. An automatic feed trip is supplied. 

The arm binders are of such a type that the use of a 
solid girdle is permitted. The elevating mechanism in- 
cludes a friction device and automatic knock-outs at the 
extreme positions of the arm. The base has four T-slots, 
an oil channel surrounding the working surface, and a 
slot to accommodate the swinging support for the arm, 
which can be supplied as an extra. 

The machine can be had equipped with a constant- 
speed motor driving through the speed box, with a 
variable-speed direct-connected motor, or with a double 
friction countershaft. A plain box table is mounted on 
an extension of the base at one side of the column. A 
universal table, furnished as an extra, has a swivel base 
and a tilting top. 

BS 
Heavy-Duty Hacksaw 

For the purpose of providing a machine to handle 
either heavy or light work, the high-speed heavy-duty cut- 
ting-off saw shown in the illustration has been placed 
on the market. Its capacity is stock up to 13x16 in. 
The saw guide is controlled by four coil springs, being 
over-balanced so that the saw frame always tends to move 

















HEAVY-DUTY CUTTING-OFF SAW 
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The feeding mechanism consists of a ratchet 
bar and a set of dogs, the latter being mounted on one 


upward. 


end of an oscillating arm. On the other end of the arm 
is a roller engaging a cam on the crankshaft, being held 
in contact with the cam by a coil spring. 

The feed pressure is controlled by adjusting the tension 
in the spring. When the cutting stroke is completed, the 
tension in the feed spring is relieved, thus allowing the 
saw to clear the work on the back stroke. At the end of 
the back stroke the roller runs off the cam and the spring 
forces up the oscillating arm, thus pulling down on the 
ratchet bar at the other end. The two ratchet dogs op- 
erate alternately at every thirty-second movement of the 
ratchet bar, in order to keep the feed pressure constant 
through the entire cut. 

If the saw is started above the work, it will feed rapidly 
until the cut is started, when the feed is automatically 
reduced. If the saw blade breaks, the frame feeds down 
rapidly until the stop is operated, which automatically 
raises the frame to whatever height the adjustable gage 
is set for. A device is provided for relieving the feed 
at the start of a cut. 


The saw frame has rectangular ways, with provision: 


for taking up in case of wear. The machine is driven 
through a set of 4 to 1 reducing gears, the pinion being 
cast integral with the pulley. The rear vise jaw swivels 
for miter work, and the front jaw is equipped with a 
handwheel and quick-acting mechanism. A complete 
lubrication system is included, the reservoir and brass 
gear pump being located in the cabinet-type base. The 
table has two T-slots, one at each side of the blade, for 
securing irregular work. ‘The machine is also supplied 
for motor drive, equipped with a six-speed gear box. It 
is the product of the Peerless Machine Co., Racine, Wis. 


3° 


Box Tool for Turret Lathe 


The box tool shown has a turning capacity of from 4- 
up to 13-in. bar stock. The turning tool is clamped down 
on a hardened-steel tool block by two dog point setscrews. 
The toolpost is a malleable-iron casting swung on a large 
hardened and ground steel stud with a tool-clearing cam 
lever placed in such a convenient position that the oper- 
ator can release the tool on the back stroke of the turret 
and avoid leaving any tool marks on the finished diameter. 

















BOX TOOL FOR TURRET LATHE 
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The two adjustable stock-supporting rollers have both 
adjustable and clamping screws. The rollers are mounted 
on dovetailed steel slides. After proper adjustment of 
the rollers the slide is clamped in position by the clamp- 
ing screws, and the adjustment is maintained throughout 
the entire setting of the tool. The rollers are made of 
hardened steel, ground all over, and are mounted on 
hardened-steel pins. By tightening the rollers a trifle 
they leave behind them a planished finish on soft steel 
that in some cases obviates the necessity for grinding to 
secure a high degree of finish. 

This box tool is made by the W. K. Millholland Ma- 
chine Co., Indianapolis, Indiana. 


~ 


Thread Miller 


The illustration shows a new heavy-duty thread miller 
that has recently been placed on the market. The machine 
is of the traveling-table type, the cutter having only suf- 
ficient traverse to move it in and out of the cut. For or- 
dinary work a large gear is used on the cutter arbor, 

















HEAVY-DUTY THREAD MILLER 
Capacity, 8-in. swing, 30 in. between centers: spindle bored 


to allow work 34 in. in diameter to pass through; approximate 
weight, 5000 Ib. 


but this can be removed and a small one substituted in 
its place when necessary. 

The cutter arbor is hardened and ground, runs in 
bronze bushings and has a tapered bronze-bushing support 
outside of the cutter. It is driven through a train of 
spur and spiral gears. The indexing device consists of 
a plunger that fits*into holes in an index plate set into 
the back of the main-spindle driving gear. The work 
may be held on centers, in a collet chuck or in a three- 
jawed chuck screwed to the spindle nose. Regular equip- 
ment includes steadyrest block, lubricant pump and pip- 
ing with a tank in the base, two-speed countershaft, one 
index plate, one bushing for the steadyrest block and 
change gears. The machine is the product of the Moline 
Tool Co., Moline, Illinois. 
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Removing Broken Center Drills 
By Hueco F. Pusep 
The center drill is one of the handiest little tools for 
the machinist, but it is also the greatest little trouble 
maker; for nothing is so annoying as to have the drill 
break just when it has nearly completed its task. Of 
course, it is easy enough for the mechanie to procure a 





Fig ! Fig3 


FIGS. 1 TO 3. REMOVING BROKEN CENTER DRILLS 
new center drill from the “tool crib,” but not quite so 
easy to remove the broken end from the hole. 

Various remedies have been suggested, but it seems to 
be the knack center drills have of always breaking when 
it is the least looked for, and then defying all efforts at 
extracting—no matter how the lips of the drill were 
ground. It has been pointed out that if the lips of the 
center drill were ground of uneven length in case of 
breakage the end would fall out of the hole. In theory 
this works out all right, because a drill with lips of un- 
even length will produce a hole larger in size than the 
body of the drill; but with the average center drill this 
does not work successfully. 
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The reason for this trouble seems apparent from Fig. 

. A being the broken end of the center drill in the bot- 
tom of the 60-deg. countersunk hole B. At the moment 
of breakage the drill is in motion, and before it can be 
withdrawn it has made a few more revolutions, the jagged 
point of fracture throwing up a burr at the bottom of 
the 60-deg. hole; thus securely holding the broken end A. 
Mechanics, in some instances, even go so far as to heat 
the whole job red hot in order to anneal the broken end 
of the center drill, so it can be drilled out. Of course 
this can be done with some jobs, while with others it is 
entirely out of the question. 

Having once determined the cause of the trouble, | 
made the tool shown in Fig. 2. It is made of drill rod, 
hardened, and conforms in size to a standard combina- 
tion center drill with but this difference: It has a hole 
at A, drilled centrally, a few thousandths of an inch 
larger than the drill part of the combination center drill, 
whose broken end it is to remove; three flutes B are milled 
or filed along the 60-deg. taper and across the flat end C. 
Sufficient flat should be provided at the end to break the 
sharp corner where the 60-deg. taper joins the hole A. 
‘After making a set of these countersinks—for that is 
what they really are—one for each different size of center 
drill, all my troubles in removing the broken ends were 
over. 

In Fig. 3 is shown how this countersink works. At A 
is a cross-section of a center with the broken center drill 
end lodged in the small hole at the bottom; B shows the 
same center after the countersink has done its work. The 
broken end can now be easily removed with a pair of 
pincers, making the center appear as at C. At D is 
shown the center, how it looks when the shoulder £ has 
been removed by redrilling with a new center drill. 


American Society of Mechanical Engineers. 





‘Personals 








Trade Catalogs 


Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 
The American Drop Forge Association will hold 








its fourth annual convention in Cleveland, Ohio, 


- “ . Wet Universal Cutter and Tool Grinder. Mat- on June 14, 15 and 16. A number of technical 
Rudolph L. Hanau has become associated Wh oo sachine Co., Concord, N. H. Circular. Jt- papers and several exhibits will be presented. 


Bacharach Industrial Instrument Co., Pittsburgh, 
Pennsylvania, 


H. A. Howard has been appointed manager of 
the New England office of the C. & C. Electric 
Manufacturing Co., Garwood, New Jersey. 

Charles S. Vought has been appointed assistant 
general manager of sales of the American Steel 
Export Co., Woolworth Building, New York City 

F. C. Cutler has resigned as sales manager of 
the Worcester Pressed Steel Co. and will become 
secretary and sales manager for the Worcester 
Stamped Metal Co., Worcester, Massachusetts 

Eugene R. Seiter has severed his connection 
with the Warner & Swasey Co., Cleveland, Ohio, 
to become associated with the Foster Machine 
Co., Elkhart, Ind., in the capacity of sales engi- 
neer. 

Prof. C. R. Richards, head of the department ot 
mechanical engineering of the University of Illi- 
nois, Urbana, Ill, has been appointed dean of 
the College of Engineering and director of the 
Engineering Experiment Station at the same in 
stitution 





Business Items 











Bilton Machine Tool Co. is the trade name 
adopted for the consolidation of the Standard 
Manufacturing Co. and the Parsons Foundry Ce., 
Bridgeport, Conn. 

The Russo-American Merchants and Manufav- 
turers Exchange, Inc., has recently been formed 
for the purpose of bringing together the Russiin 
consumer and the American manufacturer. Its 
offices are located at 120 Broadway, New York 
City. It is the company’s desire to secure the co- 
operation of all concerns interested in the Russian 
market ; and one of the features will be a direc- 
tory of American industries and manufacturers, 
which will be distributed throughout Russia to 
the number of 40,000 copies 


lustrated. 

Universal Angle Plate. Boston Scale and Ma- 
chine Co., 381 Congress St., Boston, Mass. Cir- 
cular. Illustrated. 

Reid Surface Grinder. Boston Scale and Ma- 
chine Co., 381 Congress St., Boston, Mass Cir- 
cular. IMlustrated 

inspector’s Compound Benck Pilate. A. Pr. 
McCulloch Machine Co., 216 High St., Boston, 
Mass. Circular Illustrated. 

Milwaukee Milling Machines. Kearney & 
Trecker Co., Milwaukee, Wis. Catalog No, 20. 
Pp. 83; 6x9 in.; illustrated, 

Brownhoist Overhead Hand-Traveling Cranes. 
Brown Hoisting Machinery Co., Cleveland, Ohio. 
Catalog P. Pp. 36; 6x9 in.; illustrated 

Brass and iron Nuts, Screws, Bolts, Ete. Chi- 
cago Nut Co., 2513-39 West 20th St., Chicago, Il. 
Catalog and Price List No. 12. Pp. 52; 5x7 in.; 
illustrated 

Barker Chucks. Thomas Elevator Co., 22 8. 
Hoyne Ave., Chicago, Ill. Bulletins, 6x9 in. II- 
lustrating and describing wrenchless and wrench 
operated chucks 

Hill Clutch Equipment. The Hill Clutch Co., 
Cleveland, Ohio. This is the first of a series of 
bulletins which will describe and illustrate the 
installation of Hill friction clutches, bearings, 
rope drives, etc. The series wiil be sent on re- 
quest to those interested, 





Forthcoming Meetings 











The National Machine Tool Builders Associa- 
tion. The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 
9° 


The Society of Automotive Engineers will hold 
its annual convention at Ottawa Beach on Lake 
Michigan during the last week in June 


Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young's Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 

The Society for Electrical Development, Inc., 
will hold its annual meeting in the United 
Engineering Societies’ Building, New York City, 
on May 8 

The American Society of Mechanical Engineers 
will hold its annual spring meeting at Cincin- 
nati, Ohio, May 21 to 25. There will be a 
joint. session with the National Machine Tool 
Builders Association on May 21. The head- 
quarters will be at Hotel Sinton. 

Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month. A. E. 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R. I. 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society eof Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr.. secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 

Western Society of Engineers, Chicago, Ill. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. E. N. Layfield, 
secretary, 1785 Monadnock Block, Chicago, Il. 

Philadelphia Foundrymen’s Association. Mbret 
ings, first Wednesday of each month. Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans 
secretary, Pier 45 North, Philadelphia, Penn. 

Tecnnical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8S. Teale. 
secretary, 35 Broadway, New York City 
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SYNOPSIS—The builder of airplane motors is 
confronted with many problems that do not bother 
those whose motors are used in either automobiles 
or motor boats. Some of these problems may be 
seen by a study of the 100-hp. motor itself in the 
heading illustration; and others will be noted in 
the description of the various operations which 
follow. 





The building of the Curtiss motor for airplanes is 
the outgrowth of a number of years of experience, and 
many interesting methods have been developed. It must 
not be forgotten that the Curtiss shop at Hammondsport 
was a real pioneer in the building of both motors and 
planes, and that its equipment is radically different from 
what would have been the case had a new shop been es- 
tablished recently to manufacture these motors. Here it 
was that the motors for the “June Bug” and the “Silver 
Dart” were built, as well as the machine with which Glenn 
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FIG. 1. TURNING PILOT ON CYLINDER 


Curtiss himself won the famous James Gordon Bennett 
trophy in France in 1909. With the shops up on the 
side hill by the old Curtiss homestead, about a mile from 
the flying field and the lake, handicapped in the means 
of transportation for material and finished product, was 
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laid the foundation for the largest practical airplane 
development in the United States. 

The cylinders are quite difficult to cast, owing to the 
rather intricate core over the head through which the 
valve stem guides project. Then, too, the walls are 
quite thin (only 45 in. thick when finished), which pre- 
vents heavy cuts being taken either in boring or turning. 
For this reason, it has been found advantageous to use 
engine lathes and Jones & Lamson machines instead of 
the usual heavy cylinder-boring machines, which could 
materially reduce the time necessary for machining if the 
evlinder castings could stand the stress imposed by heavy 
cuts. 

TURNING THE PILOT 

One of the first operations is to turn the pilot (or as 
our English friends would say, “spigot”) on the lower 
end of the cylinder. This pilot, which projects through 
the cylinder base and acts as a guide to prevent side move- 
ment of the cylinder, is turned in an engine lathe, as 
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FIG. 2. SPRING CENTER FOR CYLINDERS 


shown in Fig. 1, the cylinder head being held in a spe- 
cial chuck while the open end is supported on a three- 
point spring center, as shown in Fig. 2. A hardened and 
ground bushing A is fastened to the tailstock spindle after 
the nut B has been put in place. Then the hardened and 
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ground bushing ( and the head D, 
which carries the three points , goes over this bushing, 
and the nut B is screwed in place. The spring inside 
the tail center tends to force the head D forward through 
the ball and cap F, the movement being limited by the 


is slipped over F 





FIG. 3 DRILLING CYLINDER-FLANGE BOLT HOLES 
and the 


As will be seen, there is an oil reservoir formed 


distance @G between the end of the bushing A 
nut B, 
by the annular chamber in the head DP, which, in con- 
nection with the oil-hole grooves, enables the oil to reach 
all the bearing surfaces throughout the entire mechanism. 


FIG. 5 


ROUGH-BORING CYLINDERS 


Next comes the drilling of the bolt holes through the 
lower flange, this being done in the skeleton box jig 
shown in Fig. 3. The drilling is done with an eight- 
spindle drilling head, so that all the holes are put through 
at one operation. The details of the drilling jig are 
shown in Fig. 4 and require almost no description. The 
eylinder flange slips under the arms AA, the cylinder 
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being clamped against the flange by the swinging arm B. 
The cylinder is positioned by the stops C and D, the final 
clamping being accomplished by the screws #. The fix- 
ture is then turned upside down for drilling, as shown 
in Fig. 3. 

The cylinders are next rough-bored on a Jones & Lam- 
son machine, being held in a special chuck, shown in 











FIG. 4. DRILL JIG FOR CYLINDERS 

Figs. 5 and 6. This is a form of pot chuck that screws 
onto the lathe spindle and in which the cylinder is placed 
after the outer flange A has been removed. The cover is 
then replaced, the enlarged hole being slipped over the 
bolt head, and the plate turned slightly so as to afford a 





FIG. 6. CYLINDER-BORING JIG 


bearing for the capscrew. The back end of the cylinder 
is then supported by a central screw, and the work is ready 
for boring. Pia? 

The water jacket of the Curtiss cylinder is formed 
between the casting and a sheet monel-metal jacket, which 
is brazed on the outside of the cylinder body. The turn- 
ing of the cylinder to receive this jacket is shown in 
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Fig. 7, the pilot of the cylinder fitting inside the chuck 
A, while the cylinder is driven by dowels that project 
from the chuck face and enter the bolt holes in the cyl- 
inder flange. The outer end is supported by a false cen- 
ter, as shown. This operation turns the upper end of 
the cylinder to the correct diameter and also leaves a 
shoulder for the sheet-metal jacket. At the lower end 
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FIG. 7. TURNING CYLINDER FOR JACKET 


there is a flange, shown at B, to which the lower end of 
the jacket is brazed. 

Fig. 9 shows how the cylinder is held for drilling the 
spark-plug hole. The base A has its top inclined to the 
proper angle and makes a drilling jig unnecessary for this 
work. 
as the angular projecting valve-stem guide B, is also 
shown in Fig. 9. 

The brazing is shown in Fig. 10, a Tobin bronze bead 


The side opening to the valve chamber, as well 


having previously been brazed around the cylinder head 





FIGS. 9 TO 11. VARIOUS 
Fig. 9—Drilling spark-plug hole. 


OPERATIONS IN 
Fig. 
to form the upper joint for the sheet-metal jacket. This 
figure also shows the device for holding the jacket in 
position while it is being brazed. 

After the jackets are brazed in place, the cylinders go 
to the miller, shown in Fig. 11, to have the intake and 
exhaust ports milled flat to receive their proper connec- 
tion. The cylinder, which is held in the yoke-shaped 
fixture shown, is clamped in position by the screw A, 
while the indexing from one port to the one on the op- 





10—Brazing on water 
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posite side of the cylinder is controlled by the latch B. 
This view shows the jacket in place and a water connec- 
tion at (. 

The cylinders are finish-bored in an engine lathe, as 
shown in Fig. 12, being held in the same sort of chuck 





FIG. 8. DRILL JIG FOR VALVE-STEM HOLES 


as for rough-boring. The finished boring is done with a 
single point tool, so as to remove any inequality due to 
distortion caused either by spring or overheating during 
the brazing operation. ‘This operation leaves the cylin- 
ders true, so that the grinding can be done quickly on 
the Heald cylinder grinder, as there is little stock to be 
Water is used in the jackets to keep the eyl- 
inders cool and prevent distortion during the grinding. 


removed. 





MANUFACTURE OF THE CYLINDERS 


THE 


jacket. Fig. 11—Milling intake and exhaust ports 


The next, and final, operation on the cylinder is to test 
the water jacket for leakage, this being done under water 
pressure in the fixture shown in Fig. 13. The side and 
top outlets are connected, the latter being held in the 
vise. The boring and casing of the valve sheet is an 
awkward, and consequently an interesting job. The valves 
are on the inside of the cylinder head, and the seat must 
be cut on the curved portion of the hemispherical com- 
pression chamber, but at exact right angles to the valve- 
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stem guides which project from the cylinder itself. This 
necessitates cutting the valve seat with an inserted tool 
on a bar which bears in the guide holes already drilled. 





FIG. 12 


The crank case was formerly rattled by a special meth- 
od, but this has been abandoned, and it is now completely 
scraped inside and out in order to remove every 
particle of sand which may have adhered to 
the casting. 
the possibility of any 
ting into the lubricating oil and thus injuring 
the bearings. After this has been done and the 
casting inspected for flaws, the bottom face is 


The inside .is scraped to prevent 
foreign substance get- 


milled and the bearing seats are roughed out 
with a half-round end mill, as shown in Fig. 
14. The cutter itself four flat 
blades nested around the center so as to give 
radial cutting edges, as shown in Fig. 15. 
The holder is shown at A, one of the blades 
at B, the branching nuts at C and the assembled 
cutter at D. ‘These are sharpened on a radius 
grinder. After the engine base has been sur- 
faced on the lower side for the joint with the crank case, 
it is placed in the drilling jig shown in Fig. 16 and all 


consists of 





FIG. 14. ROUGH-MILLING FOR BEARINGS 





FINISH-GORING OF CYLINDERS 
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the holes drilled under an American sensitive radial drill- 
ing machine. This includes holes for bolting the crank 
case and also the main bearing, the drill being shown in 








FIG. 13 WATER TEST FOR JACKETS 


position for one of these holes. The main bearings are 


now finish-bored in a special fixture on a Lucas hori- 


ess 


~ J 
FOR 


BEARINGS 


FIG. 15. MILLING CUTTER 


zontal boring machine, as shewn in Fig. 17. As can be 
seen, the bar is well supported against springing, so that 
the holes are bored true and are then ready to receive 
the composition shell which forms the bearing. 


FACING THE CYLINDER SURFACES 


The cylinder surfaces are faced on a miller with a 
large cutter, special fixtures being used for supporting 
the aluminum casting at numerous points, so that a 
heavy cut may be taken. The holes for the cylinder 
pilots are then bored, as shown in Fig. 18, this operation 
being followed by the drilling of the eight cylinder-bolt 
holes, as shown in Fig. 19. 

A special eight-spindle drilling head is used for this 
purpose in connection with the locating jig, which fits 
the pilot holes already bored and locates by the holes 
drilled for the valve guides. Fig. 20 shows the milling 
of the joint flange on the lower half of the crank case, 
the case being supported by the stops on each side and 
positioned by the central mandrel, which prevents the 
ease being held in too high a position. 
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FIG. 16. DRILLING FACE OF CYLINDER BASE 7. BORING MAIN BEARINGS 
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. 18. BORING CYLINDER HOLES IN CRANK CASE FIG. 19. DRILLING ENGINE BASE FOR CYLINDERS 











. 20. MILLING THE JOINT FLANGE 21. DRILLING LOWER HALF OF JOINT FLANGB 
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The drilling jig for the joint bolt holes is shown in 
Fig. 21. This under the American 
sensitive radial Both 
crank case are then bolted together and swung in the up- 
per spindle of a McCabe lathe, as shown in Fig. 22, a 


mandrel being clamped in the crankshaft bearings and 


work is also done 


mentioned before. halves of the 
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stand the thrust of the propeller. The magneto bracket 
base is milled to the proper height and drilled to receive 
After this, the crank cases are allowed to 
season, in order to relieve themselves from internal 
stresses, and are then given the final line reaming for 
the crankshaft bearings, and also for the ball thrust. 


the magneto. 





FACING CRANK CASE ON MANDREL 


FIG. 22 
driven by the bent tail dogs. The end of the gear case 
is then faced with a single point tool, as illustrated. 

The case is next bolted to the lathe carriage, as shown 
in Fig. 23, and the thrust bearing end bored with a bar 
driven from the lower spindle of the lathe. This thrust 
bearing recess takes the ball bearing that has to with- 


Methods of Setscrewing Gears 
By Priiias P. Monrins 
The accompanying illustrations show a method that I 
have used to hold gears from sliding off over the ends of 
It often happens 


in designing machinery that all 


b> 


shafts. 
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METHODS OF SETSCREWING GEARS 


the available space on the shaft, on both sides of the gear, 
is taken up by other mechanism, no chance being left 
for elongating the hub of the gear. I therefore devised 


this method of applying the setscrew, which is very sim- 


FIG. 23. BORING THE THRUST BEARING 

The end clamp holes and the holes at the rear end 
of the crank case are then drilled, together with the oil 
holes for the various bearings. The making of the cam- 
shafts and connecting-rods and other parts will be treated 
in another article that will be published at some time in 
the near future. 


sa 


ple and effective. I believe that it is even better than the 
usual method of tapping through the hub at an angle not 
vertical to the shaft. 

A setscrew thus applied tends to draw the gear away 
from the shou'der on the shaft, when tightened, espe- 
cially if the shaft is not very carefully spot drilled for 
the point of the setscrew. By the method shown here- 
with the tends to 
houlder instead of away from it. 


setscrew rowd the gear against the 


A Driver for Large Reamers 
By J. A. Raven 


The illustration shows a driver I designed for driving 
large The only 
thing necessary was to mill a slot across the bottom end 


/ AI 
fh Wilh’ \ 


reamers, core drills, counterbores, etc. 
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A DRIVER FOR LARGE REAMERS 


of the drill-press spindle to receive the two keys in’ the 
large end of the driver. The taper shank is driven in 
the spindle socket as usual, then the driver is pushed up 
until the keys enter. This device has done away with 
the twisting off of tangs. 
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The 





SYNOPSIS—A 


viewpoint and nature of the draftsman who roams 


sympathetic disclosure of th 


from one job to another, staying but a little while 
in each place. He is the pioneer of the drafting 
room ; he is independent, skillful, courageous. H: 
deserves to be better understood by his chief, for he 
can do an enormous amount of good work. 





Every trade has its “tramps.” Indeed, not a 
the professions are similarly endowed. I know of con- 
sulting engineers, for instance, who frequently shift their 
offices from New York to Chicago, and from Chicago to 
San Francisco, and from San Francisco to New York 
again in pursuit of activity in their chosen branches 
or promise of activity or prospect of activity. Consulting 
engineers, more than other scientific folk, live with their 
ears close to the ground for new developments. By tramps 
I mean those persistent followers of “hunches” that 
ever breathe of fields that are fairer and more fertile 
than the one at the moment under foot—that mystic, 
elusive, fascinating place just over and beyond the next 
hilltop. 

Emerson—Ralph Waldo, not 
it so often and so eloquently in his essays! 
ever it is the place or thing just out of our grasp; and 
always and ever, therefore, it is the place or thing we 
pursue 


Harrington—speaks of 
Always and 


most desire. Some of us in this life go after it- 
it from the cradle to the grave. Nor are 
draftsmen, any more than any other workers in Martha’s 
vineyard, immune as a class from its call. Next to steel 
workers and pattern makers, draftsmen probably are most 
prone of all to heed it. 

Individually, the tramp is a growth. 
entered upon the work as any other draftsman enters 


mechanical 


Originally, he 


upon it—conscious of home ties and inclined to remain 
with one organization. As time wears on, however, and 
the tramp becomes more and more conscious of his skill 
and mastery of the game—he almost invariably is an 
exceptionally capable man—he finds a kind of irksome 
monotony in the work gripping him and in consequence 
longs for new fields to conquer. He wants difficulties. 
Accustomed to his present work, he no longer has these 
difficulties—the thing has developed into a matter of 
routine for him. He chafes under it, itches to get away, 
does get away, finally, and to the great surprise of bis 
immediate superiors. Nor is he always able to explain 
why he is going, as he takes leave of the organization. He 
calls it a hunch and lets it go at that, packs away his 


tools, shakes hands all around and turns a light and 
eager step toward the door for the last time. One of 


take it from me! 





God’s big men 


Topay Is LIKE PIONEER 01 


Y ESTERDAY 


Tue TRAMP OF rHE 


The world’s pioneers—men who broke fresh ground fo 
all mankind in any direction—were such men. Individual 
in thought, they had the courage to be individual in deed. 
How many successful men there are who can look back to 
the day and hour and minute—yes, second—when a like 
step proved to be the turning point in their career! It 


few ol 
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“Tramp” Draftsman 


By CHARLES M. 


HORTON 


vas a hunch—sure! And all men have such impulses at 


But the lack the 
ourage to heed the still small voice are legion and may 


be measured accurately on the scale of failures in life. It 


time or another. number who 


one 


requires courage to step out and up and away from the 
steady flow and direction of the masses, and the courage 
thus required is born only of confidence in one’s own 
ability. 

Tramp draftsmen are competent men, as are the tramps 
n any trade or profession—the best pattern maker who 
ever struck a certain small plant located in the Hudson 
Valley rolled off a freight with all of his tools in a 
wad of overalls under his arm; and while they do not 
last, it certainly is worth while putting them to work for 
the amount of work you get out of them while they abide 


In vour midst—or mist, take vour choice. 


THe Tramp Is Unsustty Looxkep Down Upon 


Curiously enough, the average chief draftsman will not 
hire such a man if he knows it. The tramp is considered 


Nor will 


But if your work is plentiful 


undesirable as an employee. He does not stay. 


he. That is true enough. 


and hurried, as all drafting work usually is, why do vou 
seek clerks 


trained mechanics ? 


trouble. 


when what need is 
the the 


prone to regard draftsmen as a species of clerk—a man 


you 


There lies kevnote of Executives are 


to come in, learn the peculiarities of the line and remain 


to become increasingly competent as time passes. That 
is the executive viewpoint. [It is based on error. Your 
skilled draftsman knows your work before he enters 
vour employ. Drafting is drafting—get that—and the 


the work be 


the same everywhere and 


principles involved, whether tracing or 


detailing or designing, are 
anywhere. Draftsmen know this. 
But 


he does 


vour Or if 
he refuses stubbornly to regard the 


matter in this light. 


executive never, or rarely, realizes it. 


, 
Know It, 


Almost invariably he will ask what 
the draftsman’s previous experience has been and, much 
depending on the urgency of his need for a man, hires the 
applicant or fires him out, on the nature of the reply. 
That this same applicant, while admitting that he has 
never worked on a similar line, might show the executive 
a trick or two worth knowing never occurs to the latter. 
the draftsman, I mean. He has never 
Bosh! And from the 
list of places where he has worked, he will not stay. 
Right! Not ; 
amount of work while he does stay 
that 


How could he? 
worked on conveying machinery ! 
forever. But he will turn out a surprising 
-and, after all, is not 
what him for? 


you pay 


THE INDEPENDENCE OF THE TRAMP 


Your tramp draftsman is independent, naturally. It 


is part and parcel of his nature. He regards your job 
in its relation to himself as a dead, flat, fifty-fifty proposi- 
tion; not forty-sixty, with the advantage lying either 
just a plain fifty-fifty deal. 
for it; 


for iT 


way ; If he works overtime. 


he wants if he takes a day off, he does not 
pay put it up to 
He may not, probably will not, refuse the money 


That is a straight 


pay 


want and will sav so if you 


him. 
if it comes to him in his envelope. 


too 


matter, 
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The competent draftsman does not abide on this earth 
Th 
the 


his work while he is away from it. 


Therefore, 


who can forget 


thing continually haunts him. unless 
matter of money is raised, he accepts what is given him, 
even though his absence that one day was due to the fact 


that the fish were biting good off the dock, and considers 


it justice. As an executive, you may not. If you are 
one who rose: from the ranks of draftsmen, however, | 
have faith that vou will. Competent men do not seek 


favors, do not have to. Your tramp draftsman is a com- 
petent man. 

He is other things. He 
marked ideals, a man who views life broadly. 
thinker—if not at first, 
exacting nature of his 
solemn pondering of things not always having to do with 


is a philosopher, a man of 
A trained 
due to the 
hours 1 


then eventually so, 


work he spends long 


his work. What draftsman (and this is one of the 
elements that go toward the formation of a tramp) but 
knows the delights to be found in traveling in his 


thoughts around the world and up and down in it, the 


while—Oh joyful moment!—he solemnly and carefully 
cross-section lines a drawing of a casting? 

At one time or another such work comes to ever) 
draftsman. At*such times, naturally, his thoughts dwell 
on things foreign to the task. If he is a reader—and 
most draftsmen and all tramps are—he permits his 
thoughts to go whirling off into distant places, places 


established in his mind, either by his own travels or by 


his especial brand of fiction, and races down a mountain 
side at the throttle of an engine or else canters or gallops 


or runs a broncho straight into a nest of Injuns; or 


none of these, then he reflects on the philosophies and 


metaphysics to be found in the books of any publi 
library. 
TimMINS, WHo Hap a Hoppy 
There was once a draftsman named Timmins. Tim 


mins, on the surface, was ordinary draftsman, 
crawling hither and yon over his board. 
thirty-five like crawling specimens of humanity employed 
Milwaukee. But underneath 


he was a man possessed of exceptional wit. 


= 4 
Just an 


He Was one ol 


in a large organization in 
Frequently 
joshed because of his big feet, he one day in a moment 
of grinning irritation offered to wager a large sum of 
money that there was a greater pressure per square inch 
bearing upon his “pedics” than there was pressure per 
square inch on those of his tormentor. 

The wager was accepted, and Timmins calmly removed 
his shoes. It was during the lunch hour. Having re- 
moved his shoes, Timmins then placed his foot upon 
a piece of drawing paper, drew a line around it with 
a pencil, and then had his tormentor do the same. With 
these two outlines of ver) differently shaped and certainly 
different-sized feet in hand, Timmins went to his board, 
ascertained the area within each outline with a plan- 
imeter—and won the money. Needless to savy, Timmins 
blew in the five dollars at the next session of the Sons 
of St. Olaf and St. Patrick, our secret social organization. 

But that is not exactly what I started out to tell you. 
He was a true tramp draftsman, Timmins. He 
had worked in every large organization almost in the 
United States. And he had developed his peculiarities. 
One of these peculiarities took shape in a mysterious 


These 


was 


disappearance from the office about once a month. 


regular disappearances puzzled the rest of the “Sons”; 
but when Timmins was asked about them. he would only 
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grin his infectious smile and consign us to the region 


of the “hot hinges.” And then suddenly one day the 
mystery was cleared up. It was brought about by an 


And then we 
knew, and somehow respected Timmins more than ever 


accidental! discovery made by one of us. 
for it. It appeared that, soon after coming to the city, 
he had discovered a quiet nook in a corner of one of 
the large libraries; and there once a month he would bury 
himself in Kant’s philosophy and let the world of 
mechanics wag. 

Timmins was as deep as the stuff he read and had 
the makings of a big man in him, and eventually he 
But in those days, on the surface, 
skate of a draftsman, given 
and while working, he 


rode up to his due. 
he was just an ordinary 
to sudden notices and departures ; 
took petty criticisms from his foreman with all the 
solemnity of an owl, sometimes regarding the man with 
an expression that. interpreted, seemed to say, “How can 
any one man know so much!” One of the tramp bunch, 


draftsman. 
Trt 

I trust you will understand me. 
as best I can the true nature of a body of men whose 
life is a one, because of the character of 
and who, because they play a silent part, are 


was Timmins 


THI NATURE OF DRAFTSMEN 


I am trying to reveal 


part in silent 


their work: 
more subject to being misunderstood by their superiors 
Draftsmen as a 
class are not the men of slow mentality a glance into any 


A corps of clerks 


will dash here and there in an office and give the im- 


than any other group of emplovees. 
drafting room would seem to indicate. 


great mental alertness. 
salesmen—that branch of the manufacturing industry 


eternally pampered and petted because they happen to 


pression of So will a group of 


be associated closely with the thing that means continued 
life—money, as picked up through sales. 

But your draftsman never dashes hither and yon. He 
does not dare. Every minute he spends away from his 
drafting board is time lost, as viewed by the organization, 
unless he is sent away somewhere to measure up work; 
and so mutely he remains in a bent and meek and some- 
what imploring posture a certain number of hours a 
If he shows a marked inclination to duck out on 
the minute of closing, he is rated as a clock watcher. 
lle probably is. But it is not because of undue laziness 
on his part, nor because he loathes the character of work 
upon which he is engaged. Merely, he ducks promptly 
to take the kink out of his spine and the knots out of 
his lower intestines and the cramp out of his legs. A 
weak and stomach and a draftsman are 
synonymous. I am strongly inclined to believe that the 
president of any corporation would duck promptly also, 
under like circumstances. 


day. 


troublesome 


THe Tramp DrartsMAN NEEDs Few Toois 

The tramp draftsman usually travels light, as any 
traveler will who travels much—he eschews the excess 
baggage. He knows that he does not need it. Like that 
pattern maker who appeared for work in the Hudson 
Valley plant and possessed as his working kit a hammer 
and a square, the tramp draftsman can and does perform 
miracles with a T-square, one angle and a pencil, while 
some of his coworkers struggle along in the game with 
a $125 set of instruments, ranging from a_ beautiful 
Brown & Sharpe protractor in a velvet-lined and morocco- 
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covered case down to and including five sizes of spring 
dividers, each set to a fixed distance. 

The tramp gets through, and by, on working ability 
alone. I have known tramps, whose 8-in. compasses had 
been lost somewhere in the shuffle of frequently changing 
who could circles, circles that defied 
criticism, with a pencil drawn around a French curve. It 
requires skill to do this sort of thing, but the average 
tramp possesses that skill; and this, to repeat, is what, 
more than any other factor, makes him a tramp. He 
knows that he knows, and this knowledge is the founda- 
tion of the courage that is his to quit a job and move on 
when the mood strikes him. A job to him is about as 
important and gives him just about as much apprehension 
as the nature of the food that will constitute his next 
meal. It will be something to eat, and he knows that he 
will get it. Therefore, why worry? A month’s pay in 
his clothes—two months’—three—and he is up and away 


He 





jobs, describe 


to new, fresh, inviting and more interesting fields. 





has the courage to do it. 
He is generally unmarried. He is often a man without 
These facts, of course, help. 


ties. Many men of courage, 


. 


MACHINIST 801 

men who would dare to do, deny themselves the joy of 
unrestrained movement for reasons honorable and private 
to them. These men are not tramps and therefore are 
not to be this 
wanderer as he is and as I have found him in my own 
1 speak of him with 


considered in article. I speak of the 
more or less frequent migrations. 
profound sympathy in my heart and, I feel, true under 
rare moral 
courage, capable as a workman, born with an inquiring 


standing of him as a human. Possessed of 


and restless mind that must be satisfied—he comes into 
your drafting room, abides for a time and performs his 
work with a zest and interest that appeal. Then suddenly 
and shifts out of 
sphere—the tramp long ago became a reality in drafting 


without apparent cause he your 
room circles, as in circles of labor not the drafting room, 
and will continue to be a reality as long as wheels whir! 
and cutting tools chatter and oil smells in the heat of 
friction of metals. 

And now I think I hear a footstep that sounds ver) 
like that of the chief. Presto! My 
my board, my pencil is marking a line on the paper, 


back Is howed over 


! am meekly and soberly silent, attending to my work. 
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Operations in the Manufacture of 
Adding Typewriters 


By 





SYNOPSIS—In this article various jigs and fia 
tures used in the manufacture of the parts of an 
adding typewriter are described. These parts must 
be finished to such limits as will make them tter- 
changeable. 





An essential in the manufacture of either adding 
machines or typewriters is that the different parts be 
interchangeable. The Ellis Adding Typewriter Co., of 
Newark, N. J., is making a machine that combines both 


the adding apparatus and the typewriter, and it seems 


ROBERT 


MAWSON 


screws being tightened against the casting to hold ii 
The jig is provided with two covers, which are 
held down with latches. The casting is made of alum 
inum and the following holes are machined: Ten No. 
$1 drilled; thirty-one No. 50 drilled; one 1-mm. drilled ; 
one 7-mm. spot drilled and reamed, and one 9-mm. spot 
drilled and reamed. The time required for the machin 
ing operations is 45 min. 


securely. 


The jig when drilling and 


reaming the 
The 


and 


employed 
cross-bar carrying escapement is shown in Fig. 2. 
casting is placed in the jig, resting on height pins, 


slid against the locating pin at one end of the jig. A 























FIG. 1. DRILL JIG FOR CARRIAGE FRAME 


that machined 
demanded in this product. 
grade tools are called for, and some of those in use at 
this factory are shown here. 

In Fig. 1 is illustrated the jig employed when drilling 
and reaming the carriage frame. 
on height pins and located at the end by stop pins, set- 


even greater accuracy in the 
To obtain this result 


parts is 
high- 


The casting is placed 





FIG. 2. JIG FOR CROSS-BAR 
knurled-head screw is tightened against the casting to 
rT 
lhe cover is 
afterward dropped down, being held by means of latches. 
Two knurled-head screws in the cover are tightened 
against the casting to hold it down in the jig. The 
plece is made of cast iron and approximately 45 min. 


the No. 


force and hold it against the locating pin. 


Sixteen 


following holes: 


is taken to machine 
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32 drilled; four No. 29 drilled, which are then reamed 
to 3.5-mm.: two No. 41 drilled; four 2.5-mm. drilled; 
three 4.04-mm. drilled; one 5.04-mm. drilled; five 7.04- 
1.47-mm. drilled; one 7.98-mm. and 






mm, drilled; two 
two 10-mm. drilled. 
In Fig. 3 is shown the jig used when drilling tabulat- 






ing stopbars. The piece, which has been previously 












machined on all surfaces, is located against a stop at 
the end A. The four cams are then swung against 
fs 








MACHINIST 








Vol. 46, No. 19 





features of construction that are vitally important have 
been given due effect. The truck is naturally one of great 
capabilities, having a very low gear reduction and a large 
engine. Particular stress is laid on the inclusion of a 
four-speed transmission and on provision for adequate 
road clearance, making possible negotiation of the rough- 
est ground on which the trucks will travel. Demount- 
able tires are considered essential, owing to operations 
at points far distant from supply depots. Large gasoline 










































FIGS. 3 TO 5. 


Fig. 3—Drilling tabulating stopbar. Fig. 4 


Six No. 31 


The 


the piece as shown, to hold it in position. 
and four No. 23 holes are then drilled in the piece. 
production for this operation is six per hour. 

As this jig 
the plate B is made so that it can be slid to another 
setting the casting. The second casting is 
also longer, and the cam C is utilized to hold it at this 
the piece being located at the opposite end in the 


is used for two different lengths of bars, 


for other 
end, 
Manner described. 


AN ASSEMBLING AND DRILLING JIG 


A jig that is used when assembling drilling and pin- 
ning the accumulator cams on the shafts is shown in 
Fig. 4. in the jig with the 
cams slid onto them. located with 
the pins A, being forced against the stop plates as shown. 


The shafts are placed 
The cams are then 


The covers are dropped down and held with latches, 
to keep the shafts in position in the jig. Two No. 47 
shaft and hub and 
pins driven in, thus uniting them. 


holes are then drilled in each cam 

In Fig. 5 is shown a fixture used when spinning the 
end of the paper-feed bail tubes. The tube is placed 
in the fixture after the arms have been slid on, resting 
on a steel block at The hook shown at 


the upper end holds the tube securely in the fixture. 


the lower end. 


The upper end of tube is then spun over the bushing 
and bail arm, thus holding them firmly together. 


Military Trucks Standardized 


The Truck Standards Division of the Society of Auto- 
motive Engineers, of which H. D. Church is chairman 
and many leading truck designers are members, has done 
excellent work in the formulation and revision of speci- 
fications for military trucks so vital to transportation of 
troops and supplies. Tens of thousands of trucks will 
be needed for the armies now being organized in this 
country. The army divisions have been thoroughly motor- 
ized, regimental transport mediums alone remaining 
animal drawn. The United States has done more than 
any other country to standardize motor trucks. In the 


specifications to be issued shortly by the Government the 


VARIOUS 


Assembling 


AND FIXTURES 


pinning jig. 


JIGS 


drilling and Fig. 5—A spinning fixture 


tanks will be installed. Other items of interest are elec- 


tric lighting, three-point engine suspension, locking 
differential and large power-plant cooling capacity. Par- 


ticular attention has been given to the spring suspension 
and the details of body construction. The gage of the 
wheels will be uniform. 
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Making Valve Push Rods with the 
Electric Butt Welder 
By A. TOWLER 


The Studebaker Corporation, Detroit, Mich., finds that 
the Toledo electric butt welder simplifies the machining 
operations required in manufacturing valve push rods. 
These pieces have two parts, as shown in the illustration ; 
A is the head, and B is the body. The head is bored out 


B 
PY | 
— a 


MAKING A PUSH ROD WITH THE ELECTRIC WELDER 

















from bar steel, and the body is drawn in a punch press 
to the shape shown. 

The two then united with the butt 
welder to form the push red C, the outside diameter 
1.155 in. The production for this operation is 
The outside is then finish-ground to 1.124 
in. in diameter. By this method of making the push rod, 
a light-weight and yet a strong part is obtained. If it 
were to be made from a solid bar, it is easy to see that 
difficult machining operation would be 


elements are 


being 
200 per hour. 


a somewhat 
necessary. 
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Practical Training of Apprentices 


By W. Rockwoop CoNnoveER* 





SYNOPSIS—An outline of what constitutes prac- 
tical education and training of apprentices. The 
selection of the kind of work, entering examina- 
tion, shop and class instruction year by year for 
a four-year course, wages and bonus are all dis- 
The weekly expense per boy for a shop 
Over 60 per 
cent. of the boys graduated from the General Elec- 


cussed. 
course 1s given as $1.25 to $1.50. 


tric school are still with the firm. 





Present conditions in the field of industrial labor have 
caused the subject of educating and training apprentices 
to receive unusual attention, both from the school boards 
of our large municipalities and from factory managers 
generally. The establishment of trade schools in cities 
and of training classes and mechanical training depart- 
ments in industrial plants, as institutions of economic 
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the boy at the expiration of his course of more valu: 
to his employer than a stranger unfamiliar with the 
shop practices. It is evident, however, that the degree 
of efficiency and skill of the force thus trained will depend 
largely on the thoroughness and kind of instruction. 
Where the work in a factory is all of one uniform class 
or kind, the problem of training the apprentice is greatl) 
simplified, and he may be taken directly into the shop 
at the beginning of his course. In such establishments 
a separate training department and school will usually 
not be judged a necessity. But in the larger manufac- 
turing plants doing a general mechanical or miscellaneous 
that 


separate training department and also a school where the 


manufacturing business, it is essential] there be a 
boys may gather from the several shops for regular class- 
room instruction. 

In the small shop the training of the apprentice must 


hecessi rily be of the most simple and practical kind. It 





FIG. 1. ROOM FOR 


TRAINING 


value and of public and private good, are being agitated 
and discussed with increasing earnestness and interest. 
Without attempting to analyze the relative difference 
in basic costs of these two methods of instruction, the 
practical and urgent necessity for boys and girls of the 
present generation to be prepared to earn their own 
livelihood, under conditions of daily increasing competi- 
tion, requires no extended argument or demonstration. 
It is of evident value in any industry to train as many 
hands as possible within the walls of the industry itself. 
Boys who have served their time and graduated from 
the apprentice course have not onl\ 
degree, familiar with the different methods of performing 
various mechanical operations and the use of machine 
tools peculiar to the factory in which they are employed, 
but have also become conversant with the practices of 
the factory relating to shop discipline, production routine, 
use of materials and many other details that 


become, in some 


render 
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consists of such instructions and explanations as_ the 
foreman is able to give, in connection with the actual 
that the the 
various manual and mechanical tasks. 


experience bov receives in performance 0 
His progress and 
final knowledge depend in a large degree on his owl 
energy and interest throughout the years of his appren 
ticeship. Many foremen take a personal interest in boys 
placed in their hands for training and do much to keep 
up the boy’s enthusiasm in his work, spending no small 
amount of time in showing him how to do things and the 
reasons why. 

But this training is nearly all on the physical, or 
practical, side and lacks the mental exercise and discipline 
received in the classroom of the apprentice training 
There is a lack of balance and adjustment in 
A boy needs not only to do things with 


S< hool. 
the instruction. 
his hands and perform mechanical processes with his 
physical powers, but he needs, also, to know why he per- 
forms these processes in one specific way and not in any 


one of several other ways. Te needs to work, and work 
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hard, both physically and mentally throughout the four 
years of his course. His mental development is as im- 
portant as his physical practice, if he is to become a fully 
rounded-out and competent mechanic, able to make his 
own way. Night study is the only recourse for the boy 
apprenticed in the small shop. If he is fortunate enough 
to live in a city having a trade school with night classes, 
his opportunity for rounding out his mechanical educa- 
tion and training is excellent. In any event he must 
devote a portion of his evenings to the study of such 
mathematical and mechanical subjects as will be of future 
benefit and necessity to him in his work. 


ADVANTAGES OF APPRENTICE Over TrADE-ScHoo. Boy 

In some respects the shop apprentice has distinct ad- 
vantages over the boy attending a trade school connected 
with a public city school. He has opportunity, during 
his four years in the shop, to gain a wider experience 
in factory routine, productive work and mechanical 
processes than in general it is practical to provide in the 
public institutions. He has larger opportunity to do with 
his hands the things the public school instructor theorizes 
and talks about. (See Fig. 1.) 

Whether or not the apprentice must do his night study 
alone by himself, the training of one or more boys should 
be a permanent feature of every small shop. The argu- 
ment that it costs the manufacturer as much, or more, to 
educate each apprentice than he is worth on completion 
of his course, in no way alters or diminishes his re- 
sponsibility to the community. If it were not possible 
for him to obtain skilled help, which had 
apprenticeship training in other localities or had received 


received 


its equivalent—the experience gained by years of service 
in other shops—he would, from force of circumstances, 
be compelled to set about the training of his own em- 
ployees, in order to maintain a full complement of help. 
The establishment of vocational schools, either public or 
private, for the education and training of boys and girls 
in the specific crafts or professions that will enable them 
to not only start intelligently and successfully but, also, 
to continue successfully through life, is destined to become 
nation-wide, and in process of time world-wide. 

In a discussion of the value of training apprentices 
within an industry it is well to give consideration to 
some of the important elements essential to a thorough 
and successful apprenticeship training system. 


EssENTIAL ELEMENTS IN A SHop TRAINING SysTeEM 
When entering upon the apprentice course it is neces- 
sary, first of all, that the applicant be of the proper 
legal age to begin work. He should also furnish reference 
as to character and general habits and should be able 
to speak, as well as read and write, the officially consti- 
tuted language of the country in a fair degree com- 
mensurate with his age. It is also of little value relatively 
for a boy to enter upon a course of training until, in 
conjunction with his parents or guardian, he has carefully 
considered the definite kind of work or trade he intends 
making his life study and pursuit. If accepted without 
condition, being left to choose later on in his course some 
particular branch of the work, he will in most instances 
lose spirit and ambition and drift aimlessly from one 
department to another with no higher object than obtain- 
ing his weekly wage. This point should be guarded 
against at the outset. For this purpose the foreman or 
person in charge of the apprentice department should 
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talk personally with each applicant, drawing from him 
as much information as possible concerning his plans or 
views in regard to the lifework for which he desires to 
fit himself. He should learn as far as possible his 
previous preparation, fitness, etc. He will in this way 
obtain an intelligent idea as to what particular branch 
of the work the applicant is best adapted by previous 
tendency or training and can aid him in many instances 
in making a successful choice. The applicant is then 
ready to take a formal examination in arithmetic, reading 
and writing, or such other subjects as may be deemed 
practical and advisable. If he is entering upon the 
drafting-room course, his examination will, of necessity, 

















FIG. 2. TOOL GRINDER WITH 9x 3-IN. WHEELS 


Machine was designed and built in the apprentice department 


be of a higher and more advanced grade in mathematics 
than when entering the shop course. The questions given 
him will have reference more particularly to the problems 
which come up in drafting-room work, such as those of 
mensuration, square and cube root, metrical questions, 
ete. For the shop course ten or twelve simple problems 
in arithmetic, in addition to short exercises in reading 
and writing, should be sufficient to determine previous 
preparation or fitness. 

If the applicant passes his examination successfully; 
he should be given a trial for not less than one month 
to determine, as far as possible, whether his choice of 
trade or work has been correctly made. In frequent 
instances this period will be found too short to develop 
the genius or fitness of a boy for a given calling, and 
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in such cases it will be much better if the time limit of 
trial is extended to two months, and even longer. During 
this trial period, boys who are to take the shop course 
should be retained in the apprentice mechanical training 
department and not sent into the factory. They should 
also remain in this department for the first vear of their 
course before being transferred to the various shop depart- 
ments. 


TrIAL MONTH AND First YEAR 


When started out on their second-year course through 
the factory, they should spend not less than three or 
four months in each department except in special 
where, for special reasons, it may be deemed advisable for 
a boy to continue in one department for a longer period 
or for the full length of his term. 

The training department should contain a good equip- 
ment of machine tools, such as lathes, planers, drilling 
machines, slotters, millers, shapers and any other tools 


cases 


"<_-¢ 
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Not infrequently a boy shows skill and ingenuity on 
toolwork and the better grades of production work, and 
will do well making cutters, arbors, mandrels, drill jigs, 
ete. Crankshafts, which ordinarily are done by experi- 
enced lath® hands, have been turned, shaped and finished 
in first-class workmanlike manner by boys who have not 
vet completed their first year in the training department. 
Occasionally a machine tool is built (see Fig. 2). 

The pattern apprentice department is a most important 
feature. (See Fig. 3.) The intelligent 
pattern work after a little instruction and practice, and 
some make rapid progress and display much mechanical 
ability and skill working in wood. ‘They also show ex- 


bov does good 


cellent ability in making small cabinets for office use, 
chests for tools, or similar articles, which require care 


and exactness in fitting and quality in finish. (See Figs. 
and 
It is in the training department, also, that a boy will 


develop and show the trend of his abilities or inclinations, 
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FIG. 3. APPRENTICES 


necessary to give a boy a general experience in the rudi- 
ments of operating power tools. The department should 
be presided over by a foreman who is not only well 
skilled in mechanics, but who also has the capacity to 
instruct and train the young mind in a clear and practical 
manner. 

A variety of mechanical work not of too complicated a 
nature may be sent from the various shops to the training 
department, which will give a good return in productive 
output. The value of this product helps in a large meas- 
ure to pay the expense of maintaining an apprenticeship 
course. Many boys develop a good degree of skill in the 
early part of their training period, learning the use of 
machines and tools rapidly, and are able to do good work 
on small parts, such as collars, nuts, smal] shafts, 
thimble-pointed bolts, studs, adjusting screws, pins and 
keys. They are also able to do a variety of other work, 
such as repairs to vises and portable tools. This opens 
up a field of decided advantage to the boy, wherein he 
may develop his powers of investigation and insight along 
more general lines than would otherwise be possible. 





DOING 








PATTERN WORK 


and this gives him an opportunity to change and take 
up the trade for which he best fitted, provided such 
opportunity is within the possibility of the factory. But 


those in authority, as well as the parents or guardians, 
should be careful not to encourage a change of mind 
unless the fact is thoroughly established that the boy has 
fully determined his final, personal choice. Even with 
this information a decision should not be reached with- 
out the most careful and thorough analysis. This may 
delay the date of his transfer, but it is likely to alter 
the whole course of his career for success and increase 
the value of his services to his employer as he nears the 
completion of his apprenticeship, and thereafter. 

Another feature of the training department is the 
incentive to excel, which is furnished by a large group 
of boys working in unison for advancement and self- 
improvement. A boy will not do poorer work than his 
he is in earnest and desires to succeed and 
has the capacity to do better. The laggard or indifferent 
will be looked upon with ill favor by his fellow 
apprentices, the same as at school. 


fellows 


bov 


This factor tends to 
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keep up the standard of workmanship in the training 
course. It is doubtful if a boy feels the same incentive 
when put immediately into the shop among men to learn 
his trade. He feels himself on an unequal footing with 
the workmen around him, which tends to repress con- 
fidence in his own ability to reach out and do new and 
more difficult tasks. He 
are made and does not like to be looked upon as a mere 
These exist in the training 
department where he fellows, the 
knowledge of which gives him full confidence in himself 


and tends to increase his efforts toward progress. 


fears criticism when mistakes 


boy. conditions do not 


is the equal of his 


The apprenticeship system should provide classrooms 
with competent instructors where the boys may attend 
school a portion of each day, or a portion of stated days 
each week. Attendance at school should be compulsory, 
otherwise the boy’s training will be incomplete. The 
instruction should comprise such objects as 
instance should 


course of 
to shopwork, and in any 
be of a most practical kind. It should include a proper 
amount work lines of the 
mechanical problems that the boys are given. It is not 


uncommon to find an otherwise average, skilled machinist 


relate directly 


1 
along the 


of demonstration 


who has grown up in the shop, who cannot clearly and 
logically explain the function of the first-, second-, or 
third-class lever, and does not fully understand its use. 
This every apprentice knows before his course in the 
training school has been completed. 

The instruction and education of the apprentice should 
not be limited to the training department and classrooms 
alone. He should be given additional work in the shape 
of drawings and subjects to study during evening hours 
at home; and the parent or guardian should see to it 
that 
evening work. 
necessarily receive additional instruction in higher mathe- 


some regular, definite time is apportioned to this 
Apprentices in the drafting course will 


matical subjects, which should be chosen with reference 
to their work. 
Must Bi 


Attendance upon the classroom work should be made 


ATTENDANCI COMPULSORY 

compulsory for all apprentices who have not vet com- 
pleted their four-vear course. Each 
pay for the time spent in classes at the same rate per 
hour that he receives in the shop. If he falls behind 
in his classroom work, he should be compelled to make 


boy should receive 


up thes deficiency before advancing into his second-year 
course, 

It is evident that all apprentices, according to class, 
should enter their trial period and the training depart- 
ment at a uniform rate, for reasons of equity and justice 
to all. The rate after the first 
on the basis of a sliding scale, increasing from vear to 
year until the course is completed. Where the factory 
is operated on the piecework system, it may be found 


vear may be arranged 


advisable to allow boys in the fourth-year class to work 
by the piece. This will give the foreman of the depart- 
ment a line on their relative efficiency and will tend 
to increase the daily wage of each apprentice. But it is 
doubtful if this is desirable for bovs who have not reached 
their fourth year, for the reason that they are not suffi- 
ciently experienced or advanced to hurry their operations 
When on 


piecework during the fourth-year course, a satisfactory 


without danger of producing defective work. 


special piece rate, or a division of the profit between the 


apprentice’s day rate and the piece-price value paid to 
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tradesmen mechanics for the same operations, can easily 
be made that is equitable to both employer and employee. 
When the latter practice is pursued, the division of profit 
paid to the apprentice need not as a rule exceed 25 or 
30 per cent. 

When working on productive jobs, it is obvious the time 
of apprentices should be charged to the production orders 
or requisitions covering the specific class of apparatus 
for which the parts are being made, and only the time 
occupied in attending school receiving instruction and 
doing practice or trial jobs should be charged to expense. 
Separate time cards should be provided for this, so that 
proper distribution of the hours may be made in the 
payroll and accounting departments. 

On the completion of his course, the employer may 
grant each apprentice a bonus of such sum of money as 
he deems proper and just. If this is made a part of the 
entering contract, it is an incentive for each boy to do 
his best and pursue his studies with diligence and good 


faith. A report showing apprentices by departments 
should be made out periodically. 
Another statement of value is one made in tabular 


form showing the number of apprentices in the several 
trades or classes in service at the beginning of the month, 
the number in service the previous month, the number 
who have left the service during the month and also the 
number of each class or trade in the first-, second-, third- 
and fourth-year the number who have 
completed their course or who have left or been dis- 
charged during the year. This statement should be a 
monthly one. A yearly statement made out along similar 
lines, in addition to giving the information contained in 
the monthly report, will show, also, the number of each 
class or trade who have completed the four-year course. 
It is evident that boys will not be rated in any given 
vear until they have worked the full number of hours 
and have shown the qualifications and competency in 
classwork, drawings, etc., required for the previous year. 

A card record of all apprentices should be kept in 
such manner as to show date of engagement, rate, present 
location (in trial period, training department or shop), 
classification or trade, state of progress, date of transfer 


courses: also 


to shops and from one department to another; and an\ 
other information that makes it possible to tell at any 
period the full history of each boy and his degree of 
progress toward the completion of his four-year course. 


Cost oF AN APPRENTICE TRAINING DEPARTMENT 
The cost of maintaining an apprentice training depart- 
ment and school (exclusive of an apportionment of power, 
light and heat, rent, taxes, insurance, receiving, shipping, 
transportation, accounting, ete.) for a total of 400 boys 
should not exceed $1.25 to $1.50 as an average per student 
per week. This cost will include one head foreman in 
charge, two assistant foremen and one instructor for the 
mechanical training department, three instructors for the 
classrooms, one office clerk and one stenographic clerk, 
one stockkeeper on tools and materials, one or two laborers 
to collect, handle and deliver material to the apprentices 
on benches and machines and to keep the shop floor in 
a neat, orderly condition, remove chips, turnings, ete., 
and also the time occupied by the boys in the classrooms 
while attending school. It also includes the necessary 
labor and materials for the maintenance of machine tools 
and small expense tools, as well as all expense-supply 
material used within the department. The items of 
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The 


apportionment are excluded for evident reasons. 
cost of these items and the amount of apportionment 
must necessarily vary according to local conditions and 
the size of the manufacturing plant, hence no uniform 
basis of calculation of this portion of the operating ex- 
pense can be properly or accurately assumed. The item 
of bonuses, being purely an arbitrary matter with the 
individual manufacturer, is also excluded. 

Against this outlay and expense for maintaining 
an apprenticeship training system and school must be 
credited a proper proportion of the productive output of 
the apprentice, which is equivalent to the difference be- 
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cent. of this number will remain in the factory for a 
longer period than one year, and it is safe to assume that 
a reasonable percentage will remain for an indefinite 
period. Over 80 per cent. of the boys graduated in al! 
trades at the close of the year 1916 from the Schenectady 
Works apprentice training school of the General Electri 
Co. have remained in the employment of the company at 
this plant, and over 60 per cent. of all the students 
graduated from this school since the beginning are still 
in the company’s employ. 

What There is a constant influx into 
the factory of young men possessing not only a knowledge 


is the result? 























VALVE AND MAGNET FRAME PATTERNS AND 
CORE BOXES 

Made by an apprentice having had two years of the « 

in pattern making 


FIG. 4. 


tween the labor cost of the work at the apprentice rate 
and its value when the labor is performed by a regular 
tradesman machinist. As many boys develop a fair degree 
of rapidity and skill early in their course, this return 
to the company in productive output becomes a relatively 
large and important factor in the economic cost of main- 
taining the training department and school. 
EconoMic VALUE or TRAINING Boys 

The question may naturally be asked by the busy 
manufacturer: “Of what special economic value is all 
this careful adherence to system and detail in the train- 
ing of boys for factory work, and what are the results 
obtained for the outlay of money required to maintain 
the training department and school, with the necessary 
corps of foremen, assistant foremen, instructors for the 
class rooms, clerk, stenographer, ete.?” The answer is 
this: Every manufacturer knows there are times when 
it is practically impossible to secure enough good journey- 
men to fill the departments of his factory with competent, 
skilled help. He is often compelled to take into his shops 
unskilled labor and break them in on one or two opera- 
tions in order to turn out the required amount of product. 
This class of help is frequently unsatisfactory on work 
where some degree of mechanical knowledge should be 
possessed at the start. Furthermore, there is a demand 
at all times in the larger establishments of the country 
for skilled labor, and this is where the economic value 
of training boys and young men is plainly demonstrable. 

Out of a force of 400 to 500 apprentices, approximately 
120 will graduate each year from the four-year course 
and hold certificates as journeymen. From 60 to 80 per 





ourse 


BRUSH-HOLDER YOKE PATTERN AND 
CORE BOX 
apprentice eight months on the course in 
pattern-training room 


FIG. 5. 


Made by 


of one of the several trades necessary, but trained in 
the various shop practices and routine of the factory in 
which they have been schooled. If these young men 


remain for a term of years, the employer gains the ad- 
vantage of their services during the most active period 
of life, when the energies of mind and body are at their 
best. Furthermore, having, in addition to their training 
in the school, received the watchful care and all reasonable 
help and encouragement from the company, the chances 
of their continuing loyal and faithful to their emplover’s 
interest during their term of employment are, on the 
average, much greater than would be the case with newly 
engaged employees coming from other and distant locali- 
ties and having little or no interest either in the city or 
the factory in which they are employed. It is desirable 
in most factories, as a rule, to promote men from the 
ranks to fill the responsible positions of foremen and 
overseers, and it is of special advantage if these men have 
received their apprenticeship within the factory itself. 


"2 
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The Cutting Torch on Die Work 


An interesting example of cutting with the oxyacety 
lene torch recently performed with the Davis- 
Bournonville apparatus. This was on a steel die block 
14x 18x 36 in., weighing 2382 lb. The block was cut 
to make two pieces 14x 16x18 inches, 

The torch was style 3000, with a No. 5-8 tip. The 
time required to make the cut was 9} min., and the gases 
consumed were 325 cu.ft. of oxygen at 130 lb. per sq.in 
and 12 cu.ft. of acetylene. 


was 
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Design of Square Broaches’ 


By WALTER G. 





SYNOPSIS—In the design of square broaches 
there are sé veral methods oT arrangement, The 
widths of flat the 
article to he bad 


this is Cre 


usual practice of making the 
this 
practice. A method of overcoming 
plained, and the way followed to desiqn a better 


finished size is shown in 


type of broach is given, 





broaches, when designing 


As with other 
square broaches one is confronted with several different 


types of 
methods of arranging them. In the long broaches it is 
customary to have the width of the flats practically the 
finished size from end to end. There is, however, one 
very good reason why this system is not particularly sound 
practice; and that is, when the broach loses its size, and 
it must do so sooner or later, then one has either to put 
in another short broach just to size the hole or make.a 
complete long one and scrap the one that is under size. 
Further, if the broaches are designed to pull out the hole 
to its finished size across the flats from the start, it will 
be found invariably that there are several nasty scores 


or marks in each hole. While these drags may not be 


GROOCOCK 


porarily overcome this difficulty, another broach must be 
used to finish with; and it must of necessity take a shave 
around the flats. Aside from the possibility of replace- 
ment by using the last broach to size the flats, one can 
considerably lessen the cost of a set of square .broaches. 

Each roughing broach may be made to just clear the 
hole left by the previous broach, and in a general way 
they may vary, say, 0.002 in. across the flats below the 
size that it is intended to make them. This means, of 
course, that the finish grinding of the flats can be con- 
siderably hastened, because less care will be required with 
such a limit. Consequently, by adopting this system only 
one broach in the set needs particular care in finishing. 
Those who know~the difference between attempting to 
work to size and working to a limit of 0:002. in. will ap- 
preciate the importance of this point. The set of broaches 
shouldbe so designed that the finisher has nothing, or at 
most only a few thousandths of an inch, to take out of the 
corners, and this work should be spread over the first 
few teeth, say 0.001 in. per tooth, thus insuring clean 
finish to the corners. 

By giving the finishing broach very little to do on its 
corners when new, one is enabled to regrind the roughers 
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FIG.1 
LAND ON TEETH 


FIG. 1. VIEW TO SHOW 
sufficiently bad to scrap the work, they certainly do not 
add to its appearance or utility 

Obviously, the best holes, from a wearing point of view, 
are those that have the smoothest surfaces. This being 
so, then the endeavor must be to secure this desirable 
feature. The cleanest holes that can be produced by 
broaching are obtained by making the set of broaches in 
two parts, one part of the set pulling the holes out for 
square holes—to within, say, 0.005 in. of size across flats 
for small squares and within 0.01 in. for large squares; 
the final broach in this system then just takes a scrape 
all over the hole and leaves it in good condition. Aside 
from excellent finish by this method of arranging the 
broaches the useful life of the set is very much pro- 
longed because the finishing broach, liaving so little to 
do, will produce many more holes within predetermined 
limits than it would if it had part of the roughing out 
to do. 

There are other good reasons why the finishing of the 
The 
time will come when the hole produced will not be to 
gage. Although a good sharpening across the face of the 
teeth and a second pull through of the finisher will tem- 


hole should be done by the last broach in the set. 


*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 
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ARTICLE TO BE 


BROACHED 


FIG. 2 


when required; and whatever reduction takes place on 
their corners owing to grinding, it can be met by reducing 
the first few teeth corners of the final broach. Thus, it 
is assured maximum life, while at the same time the 
broaches are kept in such condition that they will give 
good clean results on the very toughest material. To do 
this they must be kept sharp. 

Besides just touching the corners of the hole the last 
broach of the set must take a slight scraping cut along 
the whole of the flats of the square hole; and to do this, 
every tooth must be carefully backed off to a cutting edge. 
The roughing broaches should not be relieved on the flats, 
but should have a ground land, approximately as shown at 
A, Fig. 1. The curved front is due to the undercutting 
of the face of the teeth, and it will be referred to again. 

In designing square broaches there is no infallible rule 
by which success may be achieved, except the rule that is 
common to all design—that is, to base the proportions on 
the proportions of some successful set, embodying any 
new data that experience points to as being either neces- 
sary or desirable. 

The best way undoubtedly is to draw two teeth of each 
broach very carefully as to size, after one has figured out 
roughly the load per tooth and the number of broaches to 


a set. Two longitudinal views should be drawn, one taken 
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In this way 
enough 


across the flats and one across the corners. 
one is enabled to see clearly whether there is 
chip room and whether the tooth looks strong enough 
in the corner view. The root diameter should be checked 
to see that it is a stronger section than one taken across 
the pulling slot of the broach. The difference between a 
corner view and a view of the flats is clearly shown in the 
illustration. 

These broaches were for use on steel forgings of 
from 3 to 4 in. through the hole. The data for the full 
square are given at the bottom of the data sheet, and it 
will be seen that the set consists of six broaches. The first 
and second broaches appear to have an abnormal load, 
but in reality their load is small. The articles to be 
broached, one of which is shown in Fig. 2, are stamped 
with a square hole; and naturally the forged hole has 
considerable draft. After it is bored to 3 in. in diam- 
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doing 5000 holes. If, now, the labor cost for broaching 
be considered, in the case of the four-broach set it would 
be only 20 per cent. less than that for the five-broach set. 
One can see at once that the small saving in labor cost 
is very much overbalanced by lower broach cost per piece 
of the five-broach set. In this, then, as in all good shop 
practice, the unit cost of production must be considered 
and not the labor charge alone. 
Proper LENGTH OF CuTTING EDGE 

There is one point in connection with the design of 
large square broaches that should be mentioned; that is, 
the length of cutting edge in the first two broaches is 
such that it is preferable to notch the cutting edges, so as 
to break up the chips. This notching should be carried 
out all along the first broach and part of the way along 


the second. The notching should of course be staggered, 


FIG.5 











FIG.3 


FIGS. VARIOUS PROBLEMS IN TI 


3 TO 5. 
Fig. 3—Grinding broach with edge of wheel. 


Fig. 4—Grindi 
undercutt 


eter, the hole looks as it appears at A, the line B repre- 
senting the square hole on the edge of the forging and 
the line C being the center of the piece. The portion 
shown hatched at D is the material to be broached out 
at the corners. It will be seen that the first and sec- 
ond broach—the first in particular—act on only a short 
portion of the hole, hence the apparently heavy load. 

This set of broaches proved particularly clean in their 
cutting, and from the easy way in which they did their 
work it is evident that they might have been loaded 
still more. But to have put sufficient work on the leading 
broaches to enable the cutting out of the fifth -broach 
would, without a doubt, have considerably shortened the 
life of the set. It is a great temptation to the designer, 
when a set of broaches have been very successful, to in- 
crease the load per tooth on the next similar set that he 
may design; but it is always well to remember that every 
year the material that we have to broach is getting more 
and more difficult to deal with. Consequently, the propo- 
sition to be considered is not so much “how many pieces 
per hour” as it is “the cost per piece to be broached.” 

A set of four broaches may be designed to do a job and 
work satisfactorily until they have done, say, 1009 pieces. 
Then they may fall down badly and have to be replaced. 
Suppose the cost of such a set of broaches is $100. The 
introduction of another broach into this set would increase 
the cost of the set by 25 per cent., but it would prob- 


ably mean that such a set would be in good order after 
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FIG. 4 


MANUFACTURE OF SQUARE BROACHES 


large sizes of broaches. Fig. 5—Diagram of error due to 


ing of teeth 


so that, as in milling, one tooth takes out what the 
previous tooth leaves. 

An 
broaches just discussed is provided by considering the 
second set of data given in the accompanying table. This 
set of four broaches had to pull out a 3-in. square hole 
in. long and almost to a sharp corner. The 
material was a high-grade alloy steel used on automobile 
gears, and on this material the broaches worked well. 
This set gave excellent results, and they un loubtedly have 
sufficient chip room to work in holes up to 4 in. long. 
They were designed to work from a #-in, rough bored 


interesting contrast to the large set of square 


up to 3 


hole. 
GRINDING THB FLATS ON A Broacu 

The grinding of the flats of square broaches may be 
accomplished in a variety of ways; but if a Bath spline 
grinder is available, then with a cup wheel square broaches 
are a simple proposition. The roughing broaches should 
be ground parallel the whole length, and afterward the 
table should be tilted so as to taper the guide portion 
slightly. When grinding the finishing broach, the fin- 
ishing end—about six teeth—should be ground parallel 
and about 0.001 in. over the size of the hole required. 
Afterward the guide and the remainder of the teeth 
should be ground taper, the guide being of such size as 
freely to enter the hole made by the roughing broaches. 
After this all the teeth along the taper portion of the 
finisher must be relieved to a cutting edge. 
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The method adopted to relieve these teeth will of course 
depend on what machine is available ; but as most tool- 
rooms now have a small surface grinder, I will assume 
that small Brown & Sharpe machines can be used and 
will discuss two ways of relieving the teeth, which have 
been found in minimum time. 
These two methods are outlined in Figs. 3 and 4. 

In the first case the wheel is trued up to a bevel of 3 
deg. The work is laid across the table of the surface 
vrinder and is held at right angles to the wheel—that is, 
parallel to the wheel axis—by means of two parallels 
clamped to the machine table. The wheel is brought 
down on each tooth in turn, and the grinder table is 
moved by the handwheel, thus traversing the broach under 
the wheel. By this means each tooth is in turn brought 
up to a cutting edge. When working this way the broach 


to give good results 
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BROACHES 


FOR 


FIG. » STANDARD DRAWING SQUARE 
passes through the standards of the machine and also 
With large-sized broaches there is likely 


To protect it from acci- 


between the belt. 
to be interference by the belt. 
dentally catching on the corners of the broach teeth and 
thus vetting cut, it is advisable to bend a U-shaped piece 
of sheet steel and lay it across the broach where the belt 
may foul. 

Mernop To Be Usep ror Lone Broacnes 


For square broaches over 2 in. this method cannot be 
used, because the belt rubs badly before the wheel is across 
the tooth; that is, the travel by this method—on a small 
Brown & Sharpe—is limited. In such cases we may fall 
back on the method outlined in Fig. 4. More skill is 
required in the operator, but the process is perfectly safe 
for any tool maker who has acquired the “feel” of the ma- 
The broach to be relieved is laid longitudinally 
angles to the wheel axis 


chine. 
on the table, being held at right 
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The teeth left parallel at the end of the broach should not 
be brought up to a cutting edge, but should have about 
gy-in. land. The only drawback to this method is of 
course the fact that a curved relief is obtained, which is 
greater at the cutting edge than it need be. However, 
by using a 7-in. diameter wheel the hollowness of the re- 
lief is not very pronounced. 

There is another point about the grinding of the finish- 
ing broach that must be mentioned here, because it ma- 
terially affects the design. To get good clean cutting 
at the corners of square broaches it is advisable to under- 
cut the face of the teeth to the extent of about 10 deg. 
If this is carried all the way along the finishing broach, 
one will have difficulty in getting a square hole with per- 
fectly flat sides, because as mentioned before, the under- 
cutting of the teeth gives a curved outline to the cut- 
ting edge. Consequently, the cutting edge is relieved by 
moving a grinding wheel across it in a straight line. It 
will be found that the center of the flat comes to a cut- 
ting edge before the outside. This means that if the 
whole of the flat be relieved, the broach will be lower in 
the middle than on the outside of the: flats, and naturally 
the hole produced will be larger measured at the sides 
than it would if measured in the center. This result is 
shown exaggerated, in Fig. 5, by the curved lines. The 
following method gets over this difficulty. 

As the finishing broach will never be called upon to 
cut on the corners, except the first few teeth, the broach 
need not be undercut the whole of its length. Differen- 
tial undercutting may be used, as follows: First four 
teeth, 10 deg.; next four teeth, 7 deg.; and four follow- 
ing teeth, 5 deg. undercut. All the remaining teeth 
should have flat faces. The result of this is that, when 
all these teeth are relieved to a cutting edge by a straight- 
line relief, those that are undercut will cut on the flats 
near the corners first, while those with less undercut will 
take more from the center. The teeth with flat faces w.") 
take a scrape right across and leave a square hole with a 
flat side. 

The standard drawing recommended for square broaches 


is given in Fig. 6. Blank dimension sneets should be 





DATA FOR SQUARE BROACHES* 
Nominal e : Effective Teeth, Load per Tooth and Root Diameter 
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* All for use on high-class alloy steels. Work varies from 3 to 5 in. in length 


by parallels clamped to the table. The wheel is brought 
down between two teeth to a predetermined depth, which 
need not be varied, and the table is moved longitudinally 
so that the wheel just touches the tooth to be relieved. 
The broach is then traversed by hand underneath the 
wheel by means of the cross-traverse handwheel ; and the 
platen of the machine, carrying the broach, is moved just 
far enough to allow the grinding wheel to relieve the 
tooth to a cutting edge. 

This operation, which takes only a fraction of the time 
required to describe it, is then repeated on all the teeth. 


prepared, which may easily be filled out with the dimen- 
The drawing can 
also be used for hexagonal broaches by changing the end 
This may be done in the way suggested for spline 
broaches—by means of an auxiliary print showing the 
end views of the various shapes. 

All that wasssaid with reference tosthe data sheet shown 
in a previous article applies with equal force to the data 
for square broaches, in the accompanying table. This 
sheet gives the essential particulars of a few successful 
sets of square broacheseand needs-no further comment, 


sions necessary for any set of broaches. 


view. 
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Business in Prospect and Retrospect 


By J. P. Bropuy* 





SYNOPSIS—Will prices continue to rise, or will 
they drop? This question is one that affects both 
the consumer and the manufacturer, although per- 
haps differently. Here is the opinion of a promt- 
nent builder of machine tools who arrives at inter- 
esting conclusions regarding the permanence of 
prosperity. This article was written, of course, be- 
fore America entered the world war, but is timely. 





The past has had its periodically good times and its 
many years of business struggles. The present is so pros- 
perous that easy money is the fashion, and to ask any old 
price and obtain it is the merchant’s delight. 

You are likely to hear a man express himself thus: 
“Well, I don’t think I will purchase just now, your price 
is too high. I will wait a few months and then I won't 
have to pay so much. You are charging me 25 per cent. 
more for this machine than you did before the war. I 
will be darned if I am going to pay it. I can wait.” 

This is the kind of talk we hear at present. However, 
the man or the company that thinks prices are going to 
drop considerably, now or in the near future, is likely to 
have another think coming. The time is far distant when 
prices of machine tools or anything else that is manu- 
factured in this country will be lowered very much: and 
there are a multitude of reasons for it. 

When the demand for machinery and other things be- 
came so phenomenal because of the war, the prices were 
raised to meet the great demand. Labor and material 
went up in price, a natural consequence in abnormal 
times. Those who required your product were willing 
to pay almost any price. They had to have what their 
needs called for, even if it was necessary to purchase your 
entire plant; and it nearly reached this condition. 

A Forcep INCREASE IN WAGES 

Manufacturers were forced to increase their wages be- 
cause of the scarcity of help and paid any kind of a work- 
man 20 to 30 per cent. more than the normal wages of 
the past; in some cases workmen were paid even more, 
Then, too, materials of all kinds were increased in price 
from 25 to 100 per cent. In a multitude of cases the 
selling prices were not raised coni...asurate with the in- 
crease in labor and material, although the net earnings, 
considering the volume of business, were in most cases 
satisfactory. It is the volume that generally counts when 
the profits are figured. 

Now how is it possible for the manufacturers whose 
quotations show less increase than the extra cost of labor 
and material to make any money? If a manufacturer 
employed 300 men before the war and because of the large 
amount of business increased his working force from 
300 to 500 or more employees, his fixed expense tumbled 
immediately. If he had sufficient floor space available, 
there would be no extra expense for this item; if he did 
not have enough room, the profit made by the extra 200 
or 300 men would warrant an expenditure for it. His 
office force and the number of his factory supervisors 
might be slightly increased, but this would not necessi- 


*Vice President, Cleveland Automatic Machine Co. 





tate much of an increase in his 
overhead. This explains why it 
is that when labor and mate- 
rial cost so much the selling 
price does not necessarily have 
to be increased proportionatel) 
in order to still maintain aver- 
But it must be 
remembered that all the raw material and all the unfin- 
ished product in your factory cost you more than they 
have in the past. 





age profits. 


What effect 


If it means-slowing up, 


The prices of everything have advanced. 
will the war have on business ? 
how long will it be before the prices of commodities for 
home consumption become rearranged? If wages remain 
as they are today, no perceptible change will take place 
on that which we natural 
quence. When things are in an abnormal condition, as 
they are at present, it will take a long time for price 
regulation. 

Don’t be fooled into thinking that the purchase of 


consume. This is a conse- 


shells, guns and machinery is what created all this rush 
of business. If vou will spare time enough to investigate, 
you will be astonished to discover the great diversity of 
supplies of everything imaginable that have been shipped 
abroad. 

Supposing the high price of material and wages be- 
Just this: We must 
have protection against foreign competition in the future. 


comes permanent, what occurrs? 


When the foreigner gets busy later on looking for Ameri- 
can gold, which is perfectly justifiable, he will need money 
Then look out for serious competition and get 
ready to meet it. The America-first must 
planted in our minds as a safeguard against the foreign 
This must be our 


badly. 
idea be im- 
dumping of manufactured products. 
leading thought. 

Some wise men who wish to be quoted as friends of 
men of this nation, claim that the tariff re- 
moval, allowing as it does foreign countries to ship their 
product to this country and compete with us, creates a 


the busines. 
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greater effort on the part of our manufacturers to pro- 
duce cheaply. This is easy to talk about, but these wise 
ones fail to comprehend that the great effort of 90 per 
cent. of all the factories at this time is to leave nothing 
undone that brains and dollars can accomplish to increase 
the earning power of their investment, and that they have 
about reached the limit. In the past a vast amount of 
the manufactured articles imported into this country 
were produced by cheap forelgn labor: and while we suc- 
cessfully competed against this at that time, how about 
the future ? 

In thinking of this it will be well to remember that 
there is nothing so deadening, from a business standpoint, 
We must be optimistic. A pessimistic man is 
a spreader of disastrous views. His arguments always 


as fear. 


lead to a premonition of approaching calamity and seem 
to have no weight at the time they are made; but he very 
often plants the seed of over-caution in the brains of his 
hearers, and this is the real commencement of the tight- 
ening up of the purse strings. 

I hope, regardless of what effect the stopping of this 
war will have on business, that the calamity advocate 
will do all his talking to himself and not be constantly 
discouraging others, 

The business men in this great country should join 
the Onward March Club and encourage rather than de- 
stroy the feeling that we in this country, with our good 
money invested in business, can without very much help 
from others outside of our own country keep right on 
prospering. 

We, in this great United States, should feel that if the 
remaining portion of the world disappeared and we were 
the only human beings left on earth, our great wealth, 
brains and abundance of virgin soil, would enable us to 
keep right on doing business as we have in the past and 
perhaps be more content than we are today. 


Drills for Paper 


By W. C. WINKELMAN 

Years ago, while working in a jobbing shop in New 
York City, I was given a job to make some paper drills. 
These drills were used in a drilling machine run at high 
speed for drilling }-in. holes in wall-paper sample books 
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FIGS. 1 TO 3. DRILLS FOR MAKING HOLES IN PAPER 


about 2 in. thick, which were then tied together with a 
ribbon. 

After the order was completed, the drills were tried 
out ds usual ; if they did not clog up, they were considered 
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all right and shipped. While trying out the drills, I was 
surprised to see how they would heat up—in fact, to such 
an extent that they would turn blue and smoke, which 
was to be expected, as the design, Fig. 1, will clearly show. 
Referring to Fig. 1, it will be seen that the drill has a 
straight hole } in. in diameter through the center and 
therefore does not drill a hole large enough to clear it- 
self. This causes the drill to heat up to such an extent 
that it will not perform its work in a satisfactory manner. 

I requested permission to do some experimenting, with 
the following result: The first drill I made, as shown in 
Fig. 2, in diameter outside; and there was a 
straight hole ;* in. in diameter through the center, 
joining the cutting edge as shown. This prevented the 
heating up; but the drills would clog up as usual, so I 
made a drill and holder separate, as shown in Fig. 3. 
This permitted taper reaming the hole from the back, 
which overcame all the previous trouble and made a much 
more satisfactory job; it is only necessary to replace the 


was } in. 


drills as they wear out. 


* 


Using the Miller To Cut Oil Grooves 
in Bushings 


By Frep STOECKLEIN 





A number of bushings had to have oil grooves cut in 
them. As there was no special machine for cutting them, 
it was necessary to chip them out until we decided to do 
the work on the miller as illustrated in the accompanying 
illustration. The results produced by this method 
proved to be very satisfactory. 


The bracket A, made to hold the toolholder B, is 
clamped to the supporting arm of a miller in the position 
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WORK IN POSITION FOR GROOVING 


shown. The tool F is held in position by the setscrew 
and locknut and can be turned to any position desired. 
The faceplate C was made, and a special angle plate D 
with a V-shaped bottom was fastened to it, the entire 
combination being held on the index head. 

A bushing ZF is shown clamped to the faceplate and 
supported by the angle plate, ready to have the spiral 
grooves cut into it. The gearing on the index head can 
be changed to accommodate a bushing of any length or 
diameter. This method produces a smoothly cut groove 
and reduces the cost of production considerably below that 
obtained when the job was done by chipping. 
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Explanation of the 


By W., 





SY NOPSIS—As the forming and shaping of ma- 
terials in the shop are done between the elastic 
limit and the point of failure, there is need of more 
information as to what actually occurs when ma- 
terials are stressed between these points. A brief 
review of the more commonly held theories of 
stress in materials of machine building, pointing 
out the confusion in the interpretation of the 
term “elastic limit,” is here presented. 





Several theories have been advanced for explaining the 
failure of materials used in machinery building. Rankine 
and Lamé (“Mémoire sur |’Equilibre Intérieur des Corps 
Solides Homogeénes,” 1833) advocate the maximum-stress 
theory, which attributes failure to the maximum force 
acting on a body. 

St. Venant (“Historique Abrégé in Lecons de Navier”) 
attributes to Mariotte the well-known maximum-strain 
theory generally named after him. This theory assumes 
that failure occurs after the deformation of the material 
has reached a certain limit. 

Coulomb, in 1876 (“Essai sur Une Application des 
Régles de Maximus et Minimus 4 Quelques Problémes 
de Statique, Relatif 4 Architecture”) seems to have been 
the first to advocate that failure is caused by shear. 
This theory was later on developed by Guest (Phi. Mag., 
July, 1900) and is now generally known under his name. 

Perry (“Applied Mechanics,” 1898) developed a modi- 
fication of the shear theory by considering the internal 
friction as being a deciding factor in determining the 
plane along which fracture occurs. 

Mohr (Zeitschrift des Vereines Deutscher Ingenieure, 
1900) introduced another modification for taking care 
of the case of materials having different yield points in 
tension and in compression. 

Tresca (“Proceedings,” I. M. E., 1878) by his extended 
researches came to the conclusion that the measure of the 
tendency to failure is the difference of the greatest and 
least principal stresses. 

Recently, Mallock (“Proceedings,” 1912) 
suggested that a limit of volume variation as well as a 
limit of shear should in the failure of 
materials and that failure occurs when either of the two 
limits is reached. This suggestion will probably lead 
to a better classification of materials that are now con- 
sidered to be either ductile or brittle and will probably 
help to explain the reason why some materials do not 
fail in the same way under different systems of stresses. 

All these different theories on the failure of materials 
are more or less true for a particular group and could 
not be generalized to all the materials, to all systems of 
and to all the different conditions under which 
stresses are applied to materials of construction. 

An understanding of the underlying principle of all 
these theories will probably be of some assistance in 
applying them, and with this point in view a rapid survey 
will be made here of their practical interpretation. 

The maximum-stress theory assumes that a material 
subject to forces in one, two or three directions, whether 


Rov. Soc.. 


be considered 


stresses 
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they are tensile or compressive forces, will ultimately 
fail when the greater stress produced by any one of the 
forces applied reaches the yield point for uni-directional 
loading, without being affected in any way by the presence 
of minor stresses produced by the other forces acting in 
other planes. 

This theory up to a few years ago was generally adopted 
by American and English engineers and is not based on 
any extensive experimental data. 


THE MAXIMUM-STRAIN THEORY 


The maximum-strain theory, which is strongly upheld 
by many elasticians and is generally applied in Europe, 
assumes that the material yields when the greatest strain 
reaches a certain limit, which must be (taking a special 
case) the vield-point strain in simple tension. 

Calling s,, s., s, three at right to 
each other and taking them with the positive sign, if 


stresses angles 
tensions, and with the negative sign, if compressions; 
calling FE the modulus of elasticity of the material, 
calling v 
extension 


assumed to be constant in all three directions; 
the ratio of lateral contraction axial 
(Poisson’s ratio) and d,, d,, d, the unit strains in the 
direction of s,, s, and s, respectively, the following three 
equations may be written: 


to 


Ed, = s,—v(s, +8) | 
Ed, = So U(S, + 8, ) | ( 1) 
Ed, = 8; — (8, +5,) | 


Ed,, Ed, and Ed, are called “true stresses,” or “reduced 
stresses.” 


With the maximum-stress theory we would have 


Ed, sy , 
Ed, So ( 2) 
Bd. = ¢, | 


The maximum-strain theory assumes that failure will 
occur when d,, d, or d, reaches the value of the strain 
at the yield point in simple tension or compression. 

From an examination of equations (1) we see that 
the strain corresponding to a given stress (s,, for instance) 
is increased if two stresses (s, and s,) of a sign different 
from s, are added (for instance, s, and s, both com- 
pression and s, tension) and is decreased if all stresses 
are of like sign (all three tensions or compressions). 
In the first at a value of s, 
lower than in the second case. 

Following the maximum-stress theory, the value of s, 
that will determine the failure of the metal is not in- 
fluenced at all by the values of s, and 8,. 

If in equations (1) we make one of the two stresses 


case failure would occur 


inside the parentheses equal zero, we will have the case 
of a system of two stresses only at right angles, which 
is the case most generally met with in engineering 
practice. 

If the two stresses are.equal and the Poisson’s ratio 
is taken equal to 0.25, we see that for the case of both 
stresses being either both compression or both tension thc 
strength of the material is increased 33 per cent.; and if 
the two stresses are one a tension and the other a com- 
pression, the material is weakened 20 per cent. Following 
the maximum-stress theory, the strength of the material 
remains unchanged. 
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It is easy to see that the percentage variation of 


strength in either direction depends on the value of v. 
The value of v, as found by several experimenters, varies 
between 0.25 and 0.33. ‘Table | is taken from the 1915 
“Proceedings” of the American Society of Mechanical 
Engineers, page 916, and gives several values of Poisson’s 
ratio. However, upholders of the maximum-strain theory 
maintain that this ratio should be 0.25 in every case and 
that the variations which experiments exhibit are due to 
imperfections of the materials. 
The higher the value of v the more pronounced 1s 
either the strengthening or the weakening effect of one 
stress on the other acting perpendicularly to it. For 
POISSON'S 


TABLE I VALUES OF 


Experimenter Reference 


Wertheim “Annales de Chimie et de Physique,"’ Ser. 3, Vol. 23, 1848 
Kirchoff Poggendorff's ““Annalen,"’ 1859, Vol. 108 

Bauschinger “Der Civil Ingenieur,” 1879 

Bauschinger “Der Civil Ingenieur,"’ 1879 

Bauschinger “Der Civil Ingenieur,”’ 1879 

Bauschinger “Der Civil Ingenieur,"’ 1879 

Amagat “Journal de Physique,” 1889 

Amagat “Journal de Physique,” 1889 

Amagat “Journal de Physique,” 1889 

Amagat “Journal de Physique,” 1889 

Mallock “Proceedings,”’ Roy. Soc., Vol. 29, 1879 

Mallock “Proceedings,"’ Roy. Soc., Vol. 29, 1879 

Mallock “Proceedings,"’ Roy. Soc., Vol. 29, 1879 

Morrow “Philosophical Magazine,” Vol. 6, 1903 

Morrow “Philosophical Magazine,”’ Vol. 6, 1903 

Morrow “Philosophical Magazine,”’ Vol. 6, 1903 

Morrow “Philosophical Magazine,”’ Vol. 6, 1903 

Schellens Thesis, M. I. T., 1911 

Schellens Thesis, M. 1. T., 1911 

instance, if in the previous case we had taken v = 0.33 
instead of 0.25, we would have had an increase in strength 
of 51 per cent. when both stresses were of the same 


sign and a decrease in strength of 25 per cent. when 
the two stresses were of opposite sign. 

The maximum-strain theory assumes that Hooke’s law 
holds right up to the yield point of the material, which 
is not quite true. For ductile materials, is approxi- 
mately the same either in compression or in tension up 
to the yield point, so that d will have the same value when 
the material fails in the direction of any one of the 
three principal stresses shown in equations (1). For 
brittle materials, 2 changes; and in this case instead of 
having the same value of d in all three directions we must 
have the same value of Ed, or in other words, the unit 
strain, up to the yield point, varies inversely as the 
modulus of elasticity of the material. 

Both the maximum-stress theory and the maximum- 
strain theory assume that yielding takes place either in 
tension or In compression and do not consider at all 
yielding in shear. 

THe MAXIMUM-SHEAR THEORY 


The fundamental difference the 
shear theory and the ones previously described is to be 
found in the assumption that failure occurs always in 
shear, under any system of forces, provided that the 
yield point in shear of the material is reached before the 
vield point in tension; and failure occurs always in 
tension when the yield point in tension is reached before 
the yield point in shear. 

For a test piece of section A, subject to a tensile load 
P (see Fig. 1), we that the maximum tensile 
stress occurs in a section perpendicular to the direction 
of the In any other section A, at an angle a 
with section A we have two secondary stresses ” and 
Q’ into which the principal stress P may be resolved, 
one tending to break the material in tension and the 
other one tending to break it in shear. The maximum 


between maximum- 


have 


load. 
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value of P’ is reached when the angle a = o; and if the 
yield point of the material in tension is reached before 
the yield point in shear (brittle material), the test piece 
will break through the cross-section A. 

The section where QY’ has a maximum value is that one 


making an angle a with A equal to 45 deg.; and this 


P - , 
5, so that if the yield 


~ 


maximum value of Q’ is Q’ 


point in shear of the material is reached before the yield 
point in tension (ductile materials), the test piece will 
break through a section at 45 deg. with A. 

J. J. by far the most important 
early researches on this subject. He made the distinction 


Guest conducted 


RATIO AND YOUNG'S MODULUS 
; Poisson's Young’s 

Material Ratio Modulus 
Brass 0. 333 
Steel 0.294 
Steel 0.284 
Steel (Bessemer) 0.261 
Car Axle 
Tin 0.275 
Sandstone 0.075 to 0.250 
Steel 0.269 29.6 x10* 
Brass 0.327 15. 73x10* 
see 0.327 17. 82x10° 
Leac 0.428 2. 28x10* 
Steel 0.253 
Brass 0.325 
Copper 0.348 
Steel (Mild) 0.275 30. 64x 10° 
Steel (Spindle) 0.275 29. 05x 10° 
Brass (Drawn) 0.341 13.7 x10° 
Copper (Drawn) 0.327 17. 73x10° 
Steel (Mild) 0. 282 29. 97x10* 
Steel (High Carbon) 0.292 29. 43x10" 


between ductile and brittle materials and came to the 
conclusion that “the condition for initial yielding of a 
uniform ductile material is the existence of a specific 
shearing stress and that the intermediate principal stress 
is without effect.” 

Approximately the same conclusions were arrived at 
by Turner (Engineering, Jan. 5, 1909, and July 28, 
1911) who tested up to the elastic breakdown steel tubes 
under simple tension or simple torsion and found the 
following values for the maximum shear stress: For mild 

AP 


| 
| 
| 








Stresses , Pounds per Square inch 





A Per Cent, Elongation 
\P 
FIG. 1. TENSILE FIG. 2. TEST CURVE FOR PRICE 
STRESSES SUBJECTED TO TENSION 


steel, 21,200 lb. per sq.in. and 24,000 lb.; for tool steel, 
33,900 Ib. and 38,400 Ib.; and for nickel steel, 40,600 |b. 
and 40,800 lb. per sq.in. He concluded: “It is clear 
that the shear theory is no genera! law which covers all 
elastic materials. The tool steel shows the greatest in- 
equality of shear in the two distributions of stresses; 
yet even for it the theory that failure occurs through 
shear is obviously very much closer than the tension 
hypothesis.” 

In engineering practice cases of combined stresses are 
more frequently met than cases of only one principal 





























AMERICAN 





May 10, 1917 


stress, and it will be interesting to note the different 
results obtained when using one theory or another for 
designing purposes. 

In determining the thickness of a hydraulic cylinder 
the maximum-stress theory and the maximum-shear 
theory will both lead to the same thickness of metal 
needed for withstanding a given pressure with a given 
factor of safety. The maximum-strain theory would 
instead suggest a smaller thickness of metal. 

In the case of a crankshaft subject to the combined 
action of a bending moment M and a torsional moment 
T, the equivalent bending moment Me 
applying the three different theories discussed is given 
by 


M. = 3(M + M2? + T?) 


Me =3M+4V MP + T 


Me =V M?+ T? 

The maximum-shear theory leads to the greater value 
of Me. 

In conclusion we might say that the maximum-shear 

theory is the one to be used for ductile materials in 


which the ratio of the yield point in tension to the yield 
Table 2 


maximum-stress theory 
maximum-strain theory 


maximum-shear theory 


point in shear is equal to two or less than two. 
, 


I 
@Q 
However, J. J. Guest in his paper states: “It may also 
be noted that the specific shearing stress at the yield 
point is better determined by taking one-half of the 
tensional yield-point stress than from the results of 
torsional experiments in which the sharpness of the yield 
point is masked.” 


gives values of according to Hancock’s experiments. 


THE INTERNAL-FRICTION THEORY 


In discussing the maximum-shear theory we have seen 
that when in a test piece subject to tension, failure occurs 
in shear, the break must be expected to take place in a 
plane at 45 deg. with the plane perpendicular to the 
direction of the principal stress, because in that plane 


TABLE Il. VALUES OF 5 FOR SEVERAL MATERIALS 


Elastic Elastic 
Limit Limit P 
in Tension, in Shear, 
Material P Q Q 
Steel tubing ; -. 21,000 10,500 2 
Nickel steel 76,500 38,000 2 013 
Mild carbon steel 47,000 30,500 1. 546 
Ene aS 64,600 29,170 2.214 
Carbon steel 55,500 24,400 1.454 
ee 38,900 23,400 1. 662 
Nickel steel 56,000 35,000 1.555 
Steel tubing 17,000 11,500 1. 478 
Steel tubing 28,000 16,000 1.750 
Steel tubing 20,000 12,000 1. 666 


the secondary shear stress reaches a maximum value. 
Actually, we find that this angle instead of being 45 deg. 
is less; and in case the principal stress is a compression 
instead of a tension, the plane where the break occurs is 
at more than 45 deg. with a plane perpendicular to the 
direction of the external force. This would seem to point 
out a modification of the maximum-shear theory, a 
modification which was first suggested by Navier, who 
explained this change in the angle of fracture with the 
existence of an internal friction along the planes where 
slipping occurs. The tangent of the angle that the plane 
of break makes with a plane at 45 deg. with the direc- 
tion of the applied load is the coefficient of friction and 
is assumed to be independent of the intensity of the 
force acting perpendicularly to that plane. 
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obtained by 


815 


Perry found that cast iron, stone, brick and cement 


fracture in compression at angles greater than 45 deg. 
with the cross-section. For cast iron the angle is 643 
deg., which corresponds to a coefficient of internal friction 
equal to 0.35. He also suggested that in wrought iron 
and mild steel there is not internal friction, and breaking 
with the cross-section, showing that 


occurs at Ld deg. 


the simple law of maximum shear prevails. 
Monnr’s THEORY AND FORMULAS 


A further attempt the maximum-shear 
theory for cases in which the tensile and compressive 
yield-point stresses have not the same value. was made 
by Mohr (Zeitschrift des Vereines Deutscher Ingenieure, 
1900), who derived the following formulas: 


to modify 


K KK, 2 VA,A, 
: K, + &,’ 8 2 
where 
K, = Tensile yield-point stress ; 
K, Compressive yield-point stress ; 
K, = Shearing yield-point stress ; 
K, = Maximum tensile or compressive stress at the 
point of failure. 
It is easy to see that when A, K, we have nothing 


else than the maximum-shear theory. 

In commercial tests of metals exhibiting a yield point, 
the stress at which this marked 
often called the “elastic limit” and is generally a little 
above the true elastic limit, this being particularly true 
for wrought iron and steel. 

The suggestion has been made that elastic failure just 
below the vield point is due to small portions of the 


breakdown occurs is 


material reaching the breaking-down point before the 
general mass of the material. 
ported by the fact that ductile materials of very uniform 
character show the vield point more strikingly than in- 


This supposition is sup- 


ferior specimens of the same material. 

When a sufficiently high stress is applied, yield begins to 
take place in some weak spots in the mass of the material 
and spreads through from these spots to the rest of the 
mass without any increase in the applied load, slipping 
occurring along the planes of cleavage of the crystals. 

Bevond the stage of plastic strain, according to Ewing 
and Rosenhain (“Phil. Trans.,” Roy. Soc., 1899), slips 
develop into cracks, and fracture takes place through 
the crystal grains themselves. 

In the the different 
theories advanced by several authorities we have always 


previous discussion of stress 
mentioned the vield-point stress as being the limiting 
As a matter 
of fact elastic failure begins to be noticed at the elastic 
limit, and probably it would not be out of place to define 
what we mean by elastic limit. 


value of stress that will determine failure. 


INTERPRETATION OF THE ELAstic Limit 

A good deal of confusion is found in the interpretation 
of the elastic limit. The elastic limit is sometimes called 
limit,” “true elastic limit,” “apparent 
“commercial elastic limit.” “elastic limit 


” “olastic 


“proportional 
elastic limit,” 
by extensometer,” “elastic limit by drop of beam, 
limit by dividers,” “yield point.” 

Strictly speaking, the elastic limit is the limit up to 
which the mechanical energy spent in applying a force to 


a body (product of force times the corresponding in- 
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erement in deformation at any moment) can always be 
restored by removing the force applied, the deformation 
produced by the applied force entirely disappearing when 
the force is removed. 

Beyond the elastic limit the mechanical energy im- 
pressed upon the boy Is not entirely recovered when 
removing the force (due to a slight structural change in 
the material), the body does not return to its primitive 
condition, and the ultimate deformation is the permanent 
set. 

Below the elastic limit the body absorbs heat, while 
above the elastic limit heat is generated by the friction 
of the particles sliding over each other. A number of 
determinations of the elastic limit by means of a thermo- 
couple have attracted the attention of several investigators 
January, 1913, pages 174- 
the not 


(see Revue de Métallurgie, 
198) ; know, 
regarded as complete. 

In order to set a definite conventional meaning of the 
term limit” J. B. Johnson (“Material of Con 
struction,” 18) the 
“apparent elastic limit” to be referred to when speaking 
of the elastic limit of a given material. 

Having plotted a test curve (see Fig. 


but as far as lI investigation is 


“elastic 


page suggested adoption of an 


2). the line AB 
B measure 
and 


is drawn tangent to the curve at A. From 
BC Connect (C 

draw CD parallel to AC 
The point & of tangency is the apparent elastic limit 


equal to one-half of FR. with A 


and tangent to the test curve. 


of the material tested. 

Dr. T. S. Lynch in a paper presented at the annual 
meeting, Jan. 22, 1915, of the American Society for 
Testing Materials shows with a number of tests on copper, 
iron and steel wires that the values of the apparent 
elastic limit thus obtained cannot be very far from being 
correct and for all practical purposes are quite safe. 


KELastic Limit DEFINED 


The definition of the “elastic limit” accepted by the 
American Society for Testing Materials is “the least load 
per square inch which produces a permanent set as 
indicated by an extensometer.” This point lies right above 
the “apparent elastic limit” of Johnson. Right below 
Johnson’s point is found the “limit of proportionality” 
(the point up to which the deformation is proportional 
to the applied loads, following Hocke’s laws). 

Johnson’s point is some sort of compromise between 
the elastic limit as defined by the American Society for 
Testing Materials and the “limit of proportionality,” and 
it would be highly desirable to have it generally adopted 
and used by engineers, testers and other users. 

All the theory of elasticity is based on Hocke’s law, 
which holds to the elastic limit (or more correctly, up to 
the limit of proportionality) ; consequently, the elastic 
limit is the fail point for the elastician and also for 
the experimenter who calculates his stresses from formulas 
based on Hocke’s law. 

Beyond the elastic limit there is still a very wide 
field open for investigations; and if we consider that 
most of the operations for forming and shaping materials 
for industrial are performed beyond the elastic 
limit, the desirability of gaining some knowledge of 


use 


what occurs in the materials between the elastic limit and 
the point of failure, under different conditions of temper- 
ature and for different periods of application of a given 
force, will be evident. 
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Boring a Hole in the Side of 
a Large Cylinder 
By W. HeInzMANN 

In a factory far from any tool supply house it became 
necessary to bore and tap the hole in the side of the cyl- 
inder shown at A. 

The biggest drill available was 1,5 in. in diameter. 
The drilling machine was one of the light hand type. 





TOOL 


THE WORK AND THE 


The lathe was much too small to swing the job on the 
carriage. 

The tool shown at B solved the problem. The diam- 
eters were so arranged that each cutter removed about the 
The dimensions for the length 
are important, as these made it possible to do the job. 
It will be seen that the greater diameter guides the tool 
when this is breaking through; otherwise the tool would 
break, as it is impossible to provide means for guiding 


same amount of metal. 


the cylinder sidewise. 

The piece was set on the lathe on a board thick enough 
to bring the centers in line. The 1,4-in. drill was run 
through first, then the tool was used, the feeding being 
done with the tailstock center. The tapping was started 
in the lathe and finished by hand. A satisfactory job 
resulted. 

a 


Vise Jaw for Taper Work 
By W. C. Berz 


The utility of a bench vise that is not equipped with 
swiveling jaw for holding taper or wedge-shaped pieces 


‘ 





VISE JAW FOR TAPER WORK 


will be greatly enhanced by the addition of the jaw illus- 
trated. It consists of a solid steel jaw A, a rod B, and a 
sheet-metal clip C, which snaps over the moving jaw. 
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SOMATA 


United States Munitions. 


The Springfield Model 1903 Service Rifle 











4 


Stacking Swivel, Hand-Guard Clip, 
Front-Sight Cover, Cleaning Rods 





SY NOPSIS—More of the small accessories which 
go to make up the completed rifle. These are parts 
which could be readily made in small shops in case 
of emergency. 





OPERATIONS 2 AND 3. DRILLING 
REAMING 
Transformation—Fig. 1832. Machine Used—Pratt & Whit- 
ney four-spindle 16-in. upright drilling machine. Number of 
Operators per Machine—One. Work-Holding Devices—Drill 
jig. Fig. 1833; work held by button A, pushed to place by 
screw B. Tool-Holding Devices—Drill chuck. Cutting Tools 
—Twist drill. Number of Cuts—One. Cut Data—750 r.p.m.; 
hand feed. Coolant—Cutting oil, ,,-in. stream. Average Life 
of Tool Between Grindings—200 pieces. Gages—Plugs for 
hole and surface. Production—120 pieces per hr. 
OPERATION AA. REMOVING BURRS FROM OPERATION 3 


Number of Operators—One. Description of Operation- 
Removing burrs from operation 3. Apparatus and Equipment 
Used—File. Production—Grouped with operations 4 and 5. 


SCREW HOLE AND 





OPERATIONS 4 AND 5. MILLING FIRST AND SECOND 
SIDES OF LUG 
Transformation—Fig. 1834. Machine Used—Pratt & Whit- 


ney No. 2 Lincoln miller. Number of Machines per Operator 

Four. Work-Holding Devices—Held on pin clamped by vise 
jaws, Fig. 1835; one cutter mills one side while other handles 
the reverse. Tool-Holding Devices—Standard arbor. Cutting 
Tools—Formed milling cutters. Number of Cuts—One. Cut 
Data—70 r.p.m.; %-in. feed. Coolant—Cutting oil, put on 
with brush. Average Life of Tool Between Grindings—5000 








pieces. Gages—Radius from screw hole, and contour. Pro- 
duction—120 pieces per hr. 
OPERATION 6. MILLING FRICTION SLOT 

Transformation—Fig. 1836. Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Held on pin clamped by jaws A and B and 
screw C, Fig. 1837. Tool-Holding Devices—Standard arbor. 
Cutting Tools—Slitting saws, 2.5625 in. in diameter, 0.04 in 


thick, 40 teeth. Number of Cuts—One. 
hand feed. Coolant—Cutting oil, ,,-in. 


Cut Data—450 r.p.m.; 
stream. Average 


*Copyright, 1917, McGraw-Hill Publishing Co., Ine. 
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Life of Tool Between Grindings—1500 pieces Gages—None 
Production—125 pieces per hr. 
OPERATION CC. REMOVING WITH REAMER THE BURRS 
LEFT BY OPERATION 6 
Number of Operators—One. Description of Operation 


Removing burrs from operation 6. Apparatus and Equipment 
Used—Hand reamer. Production—700 pieces per hr. 
OPERATION A-1. ROTARY-FILING CIRCLES INSIDE 
Number of Operators—One. Description of Operation ° ~ 
Rotary-filing inside of circle. Apparatus and Equipment Used 
Small rotary file Gages—None. Production—175 pieces 
per hr. 

OPERATION B-2. BUFFING 
Number of Operators—One. 
Buffing outside and ends of band 
Used—Polishing jack and wheel. 

OPERATION C-3. 


OUTSIDE 

Description of Operation 
Apparatus and Equipment 

Production—350 pieces per hr. 
TUMBLING 


CIRCLE, 


Number of Operators—One. Description of Operation— 
Tumbling. Apparatus and Equipment Used—Tumbling boxes. 
Production—500 pieces per hr. 

OPERATION 7. FILING BOTH SIDES OF LUG AND 


MATCHING CIRCLE, OUTSIDE, NEAR LUG 
Number of Operators—One. Description of Operation 
Filing sides of lug and matching circle Apparatus and 
Equipment Used—File Production—190 pieces per hr 


OPERATION 8 POLISHING LUG AND CIRCLE, 
NEAR LUG 
One. Description 
Polishing circle and lug Apparatus and 
Buffing wheel. Production—175 pieces per 
OPERATION 8%. SPREADING 
Number of Operators—One. Description 
Spreading lugs Apparatus and Equipment 
and wedge Production—500 pieces per hr. 
OPERATION 9%. TEMPERING AND HARDENING 
Number of Operators—One Description Operation 
Hardened in open fire at 1450 deg. F in lead bath 
at 900 deg. F. 


OUTSIDE, 


Number of Operators of Operation 
Equipment Used 
hr 
LUG FOR TENSION 

of Operation 
Used—Hammer 


of 
tempered 


Stacking Swivel 
The stacking swivel is a small part that requires many 
operations. It is made from a drop forging and_ is 


finished all over. Its function is to allow the stacking of 


three rifles, either in camp or during halts on the march 





-— 





~ 


‘<OPERATION4S&S5 ~ 





ear oS 





~ FIG.1636 





818 AMERICAN MACHINIST 


OPERATIONS ON THE STACKING SWIVEL 
Operation 


A Blocking from bar 

A-1 Pickling 

B First trimming outside 
Cc Dropping to finish 

C-1 Pickling 

D Third trimming, outside 
», Annealing 


E 
E-1 Pickling 
F Cold dropping 
CC Swaging to size 
1 Hand-milling both sides of lug (straddle) 
2 Drilling screw hole 
3 Reaming screw hole 
AA Removing burrs left by operation 3 
4 Milling first side of lug 
5 Milling side of lug 
6 Milling stacking slot 
BB Removing burrs left by operations 4 and 5 (reamer) 
A-1 Rotary-filing circle, inside 
B-2 Buffing circle, outside 
C-2 Tumbling 
7 Milling, rounding ends of stacking slot (in lathe) 
8 Filing both sides of lug and latching circle, outside, 
near lug 
9 Polishipg 
10 Bluing 
OPERATION A. 
Transformation—Fig. 1839 
Description of Operation—Shaping from bar. 
Equipment Used—Billings & Spencer 400-lb. 
Production—175 pieces per hr. 
OPERATION A-1. PICKLING 
Number of Operators—One. Description of Operation— 
Put in wire baskets and placed in the pickling solution, which 
consists of 1 part sulphuric acid and 9 parts water, and left 
in this for from 10 to 12 min. Apparatus and Equipment Used 
—Wire baskets, wooden pickling tanks, hand hoist. 


AO ~\— 


f \) } 


BLOCKING FROM BAR 

Number of Operators—One 
Apparatus and 
drop hammer. 
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FIG. 1842 


OPERATION 2 AND3 




































































FIG. 1844 
FIG. 1843,1844 & 1845 OPERATION 4&5 
FIG. 1846 & 1847 OPERATION 6 
FIG. 1848 &1849 OPERATION 7 





FIG. 1847 


w=) 420° 
eet ey 


LBS 
Fe iis Sos 

7 b 

li © 
> 
L HONS 
pat SN7 
y \ 











fa 
> 44'< 
ae 

















Y 
26 Teeth, Leff Hand, Straight 





G.1845 











FIG.1848 








B 
ae SUOR® 
FIG. 1849 
































May 10, 1917 AMERICAN 


OPERATION B. 

Machine Used—Perkins No. 40 press. Number of Operators 
per Machine—One. Punches and Punch Holders—Square 
shank. Dies and Die Holders—In shoe, by setscrew. Average 


FIRST TRIMMING 








Life of Punches and Dies—15,000 pieces. Production—700 
pieces per hr. 
OPERATION C. DROPPING TO FINISH 


Number of Operators—One. Description of Operation— 
Finish shaping. Apparatus and Equipment Used—Billings & 
Spencer 400-lb. drop hammer. Production—175 pieces per hr. 

OPERATION C-1. PICKLING 

Description of Operation—Same as previous pickling. 

OPERATION D. THIRD TRIMMING, OUTSIDE 





Description of Operation—Same as operation B, already 
described. 
OPERATION E. ANNEALING 
Number of Operators—-One. Description of Operation— 


Placed in iron pots packed with powdered charcoal and heated 

to 850 deg. C. (1562 deg. F.) and left over night to cool. Ap- 

paratus and Equipment Used—lIron pots, Brown & Sharpe 

annealing furnace, oil burners, powdered charcoal. 

OPERATION E-1. PICKLING 

Number of Operators—One. Description 
Same as previous pickling 

OPERATION F. 


of Operation— 


COLD DROPPING 

Number of Operators—One. Description of 
Straightening after trimming. Apparatus and 
Used—Billings & Spencer 400-lb. drop hammer. 
600 pieces per hr. 

OPERATION CC. SWAGING TO SIZE 

Machine Used—Old crank draw press. Number of Oper- 

ators per Machine—One. Punches and Punch Holders—Round- 


Operation— 
Equipment 
Production— 





FIG.1850 
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FIG.1654 











FIG.185! OPERATION 1 
FIG. 1852 & 1853 OPERATION 2 
FIG. 1854 & 1855 OPERATION 3 
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OPERATIONS 4 AND 5. 
Transformation—Fig. 1843 


MILLING 
Machine 


SIDES OF 
Used—Pratt 


LUG 
& Whit 


ney No. 2 Lincoln miller. Number of Machines per Operator— 
Four. Work-Holding Devices—Held on pin clamped by vise 
jaws, similar to Fig. 1830; details in Fig. 1844. Tool-Holding 
Devices—Standard arbor. Cutting Tools—Formed milling cut- 
ters, Fig. 1845 Number of Cuts—One Cut Data—70 r.p.m.; 
5g-in. feed. Coolant—Cutting oil, put on with brush. Average 
Life of Tool Between Grindings—5000 pieces. Gages—Same as 
for lower-band swivel, Fig. 1831. Production—120 pieces 
per hr 
OPERATION 6. MILLING STACKING SLOT 

Transformation—Fig. 1846 Machine Used—Garvin No. 5s 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Held on pin A, clamped by vise jaws B and 
cam C in upright position with support at rear of swivel, 
Fig. 1847 Tool-Holding Devices—Standard arbor Cutting 
Tools—Slotting cutter, 2.25 in. in diameter, 0.2 in. thick, 20 


teeth, left hand. Number of Cuts—One. Cut Data—450 r.p.m.; 
hand feed. Coolant—Cutting oil, put on with brush Average 
Life of Tool Between Grindings—5000 pieces. Gages—None 
Production—350 pieces per hr. 

OPERATION BB. REMOVING BURRS LEFT BY 


OPERATIONS 4 AND 5 

Number of Operators—One. Description of Operation 
Removing burrs from operations 4 and 5. Apparatus and 
Equipment Used—File. Production—Grouped with operation 6 


(REAMER) 


OPERATION A-1. INSIDE 


Number of Operators 
Rotary-filing inside of circle. 
—Rotary file. Gages—None. 


ROTARY-FILING CIRCLE, 
One Description of Operation 
Apparatus and Equipment Used 
Production—125 pieces per hr. 


FIG.| 
FIG. 1851 — 


vw 














FIG.1853 


shank swaging punch. Dies and Die Holders—Die screwed to 
plate; plate bolted to bed of press. Stripping Mechanism— 
Steel stripper screwed to face of die. Lubricant—A little oil 


on punch. Production—350 pieces per hr. 
OPERATION 1. HAND-MILLING BOTH SIDES OF LUG 
(STRADDLE) 

Transformation—Fig. 1840. Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Rotating fixture, similar to those shown 
previously. Tool-Holding Devices—Standard arbor. Cutting 
Tools—Cutting mills. Number of Cuts—One. Cut Data—450 
r.p.m.; hand feed. Coolant—Cutting oil, put on with brush 
Average Life of Tool Between Grindings—5000 pieces. Gages 





Production—350 pieces per hr. 
DRILLING AND REAMING 

SCREW HOLES 

Transformation—Fig. 1841. Machine 

ney 16-in. three-spindle upright drilling machine. 


Similar to gage, Fig. 1831. 
OPERATIONS 2 AND 3. 


Used—Pratt & Whit- 
Number of 





Operators per Machine—One. Work-Holding Devices— Drill 
jig, Fig. 1842. Tool-Holding Devices—Drill chuck. Cutting 
Tools—Twist drill and reamer. Number of Cuts—One. Cut 
Data—750 r.p.m.; hand feed. Coolant—Cutting oil, ;,-in. 


stream. Average Life of Tool Between Grindings—200 pieces 
Gages—Diameter and clearance for outside of boss. Produc- 
tion—120 pieces per hr. Note—Feed is obtained by means of 
foot lever; while hole is being drilled, the operator reams by 
hand on next spindle, holding work in hand. 
OPERATION AA. REMOVING BURRS LEFT BY OPERATION 3 
Number of Operators—One. Description of Operation— 
Apparatus and Equipment 
Production—Grouped with operations 4 and 5, 


Removing burrs from operation 3. 
Used—File. 


! 
{— 
_—— 
—— 
—— 
i— 

— 


FIG.1855 


OPERATION B-2. BUFFING CIRCLE, OUTSIDE 
Number of Operators—One Description of Operation— 
Buffing outside of swivel Apparatus and Equipment Used 
Buffing wheel. Gages—None. Production—350 pieces per hr 
OPERATION C-2. TUMBLING 
Number of Operators—One. Description of Operation— 


Used— 
wash- 


Brightened by tumbling. Apparatus and Equipment 
Home-made tumbling machine; tumbled in old screws, 
ers, then later in sawdust and pieces of belting. 
OPERATION 7. MILLING, ROUNDING ENDS OF 
SLOT (IN LATHE) 
Transformation—Fig. 1848. Machine 


STACKING 


Used—Prentice speed 


lathe. Number of Operators per Machine—One W ork-Hold- 
ing Devices—Held in holder A, Fig. 1849, by thumb-screw in 
tailstock of lathe Tool-Holding Devices—Drill chuck. Cut- 
ting Tools—Formed hollow mill B, Fig. 2143. Cut Data—450 
r.p.m.; hand feed Coolant—-Cutting oil, put on with brush 
Average Life of Tool Between Grindings—350 pieces. Gages 


The end is offset 
is finished. 


AND 


None. Production- 
for this operation and bent 
OPERATION 8. FILING 
LATCHING CIRCLE, 
Number of Operators—One. 


170 pieces per hr. Note 
back after the work 
BOTH SIDES OF LUG 
OUTSIDE, NEAR LUG 
Description of Operation 


Filing lugs at sides and blending circle near lug Apparatus 
and Equipment Used—File Production—125 pieces per hr. 


OPERATION 9. POLISHING 
Operators—One. Description of Operation- 
Apparatus and Equipment Used— 
Production—125 pieces per hr. 


Number of 
Polishing outside surfaces. 
Polishing jack and wheel. 
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OPERATION 10. BLUING 
Operators—One Description of Operation— 
Apparatus and Equipment Used— 


Number of 
Blue in niter at 800 deg. F. 
Same as for all other bluing 


Hand-Guard Clips 


The hand-guard clips, as shown in detail in Fig. 1850, 
are made from sheet spring steel so formed as to fit re- 
cesses in the hand guard, their object being to prevent 
the hand guard from splitting or to hold it together in 
case it should become split in service. These hand guards 
are quite thin and are made of black walnut or whatever 


026" 


»- Edges Rounded 
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FIG. 1867 
wood is used for the stock. Two of these clips are used 
on each guard, being fitted into recesses that prevent the 
interference of the hand guard and the barrel. They are 
made in a punch press with a simple bending die. 


OPERATIONS ON THE HAND-GUARD CLIPS 


Operation 
1 Blanking 
2 First bending 
3 Second bending 
4 Tempering and hardening 
5 Assembling to hand guard 


OPERATION 1. BLANKING 
Used—Perkins automatic No. 5, roll feed, 1%-in. 
per Operator—Two. Punches 
Dies and Die Holders— 
Stripping Mechanism—Steel strip- 


Machine 
stroke. Number of Machines 


and Punch Holders—Square shank. 
Held in shoe by setscrew. 
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FIG. 1866&1867 OPERATION 5 
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per screwed to face of die. Lubricant—Stock oiled with cut 
ting oil. Production—1250 per hr. 
OPERATION 2. FIRST BENDING 
Transformation—-Fig. 1852. Machine Used—Niagara No. 
36, 1%-in. stroke. Number of Operators per: Machine—One, 
Punches and Punch Holders—Square shank, punch shown in 
Fig. 1853. Dies and Die Holders—Held on plate by setscrews; 
plate screwed to bed of press; stops on each side of die. 
Stripping Mechanism—None. Gages—None. Production—8s00 
pieces per hr. 
OPERATION 3. SECOND BENDING 
Srenetermesion Tie 1854. Machine Used—Same press us 
operation 2. Number of Operators per Machine—One. Punches 
and Punch Holders—Square-shank punch, Fig. 1855. Dies and 


Die Holders—Held on plate by setscrews; plate bolted to bed 
Stripping 
800 pieces per hr. 





Mechanism—None. Lubricant—None. 


of press. 
Note—A holder or form A, 


Production 












FiG.1866 





1855, is held in hand and placed over spring, which gives 


Fig 
shape to ears. 
OPERATION 4. 


TEMPERING AND HARDENING 


Description of Operation— 
tempered in niter at 


Number of Operators—One. 
Hardened in open fire at 1450 deg. F.; 
800 deg. F 

OPERATION 5. ASSEMBLING TO HAND GUARD 


The clip is simply put in place by hand, the recess in guard 
being coated with cosmoline. 


Front-Sight Cover 


The front-sight cover, Fig. 1856, is used to protect the 
front sight in field and other service. This was formerly 
made of sheet brass but is now of sheet steel pressed into 
place and has the lower ends bent so as to spring round 
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the front-sight stud. It is made from a sheet-steel stamp- 


ing and pressed into shape with suitable forming dies. 
OPERATIONS ON THE FRONT-SIGHT COVER 
Operations 





1 Blanking from low sheet steel 
1% # Pressing radii on edges, rounding corner of top and 
bend sight prong 

2 Bending flanks to fit barrel and bending prongs 

3 Bending flanks together to fit barrel 

4 Bending down front prongs 

5 Bending down rear prongs 

7-A Correcting 

9 Caseharden 
OPERATION 1. oe FROM LOW Saunt STEEL 
Transformation—Fig. 185 Machine Usec No. 

19 press. Number of . eke per 0 eT Punches 


and Punch Holders—Round shank. Dies and Die Holders— 
Held in shee between screws; pierce and blank, using finger 
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Holders—Round shank. Dies and Die 
Holders—In shoe by setscrews; die shown in Fig. 1863. Strip- 
ping Mechanism—None. Gages—None. Production—650 pieces 
per hr. Note—A mandrel is placed at center point which gives 
top circle and shapes ends. Pieces on side of die close in, 
bending prongs together. 

OPERATION 4. BENDING DOWN FRONT PRONGS 


Transformation—Fig. 1864. Machine Used—Old draw press, 
maker not known. Number of Operators per Machine—One. 
Punches and Punch Holders—Round shank, Fig. 1865. Dies 
and Die Holders ate which is bolted to bed of 
press; a holder is pl sood inside of cover to keep it from closing 
together; punch forces end over and down. Stripping Mechan- 
ism—None. Gages—None. Production—s00 pieces per hr. 


OPERATION 5. BENDING DOWN REAR PRONGS 


Transformation—Fig. 1866. Machine Used—Old draw press, 
maker not known. Number of Operators per Machine—One. 
Punches and Punch Holders—Round shank. Dies and Die 
Holders—Screwed to plate which is bolted to bed of press; 
holder in this operation is similar to but of a different size 


Punches and Punch 
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stop. Stripping Mechanism—Steel strippers screwed to face from that used in operation 4. Gages—None. Production— 
of die. Average Life of Punches and Dies—20,000 pieces. 800 pieces per hr. 
Lubricant—Stock oiled with cutting oil. Production—1500 OPERATION 7-A. CORRECTING 
pieces per hr. Number of Operators—One. Description of Operation— 


OPERATION 1%. PRESSING RADII ON EDGES, ROUNDING 
CORNER OF TOP AND BEND SIGHT PRONG 

Transformation—Fig. 1858. Machine Used—Niagara No. 
36, 1%-in. stroke. Number of Operators per Machine—One. 
Punches and Punch Holders—Square shank. Dies and Die 
Holders—Held in shoe by setscrew; shoe bolted to bed of 
press, Fig. 1859. Stripping Mechanism—-Two spring pins in 
punch to strip work from punch. Lubricant—None. Produc- 
tion—600 pieces per hr. 
OPERATION 2. BENDING FLANKS TO FIT BARREL AND 

BENDING PRONGS 

Transformation—Fig. 1860. Machine Used—Niagara No. 
36, 1%-in. stroke. Number of Operators per _Machine—One. 
Punches and Punch Holders—Round shank A, Fig. 1861. Dies 
and Die Holders—Dies screwed to plate which is bolted to eee 
B, Fig. 1861. Stripping Mechanism—None. Production—650 
pieces per hr. 

OPERATION 3. BENDING FLANKS TOGETHER TO 

FIT BARREL 


Transformation—Fig. 1862. Machine Used—Niagara No. 
36, 1%-in. stroke. Number of Operators per Machine—One. 





Testing springiness. Apparatus and ~~ ea Used—Piece 


of stock size of barrel and pair of hanc Gages—Fig. 1867. 
Production—1200 pieces per hr. 
OPERATION 9. CASEHARDEN 
Number of Operators—One. Description of Operation— 
Pack in bone and leather and caseharden in usual way. Ap- 


paratus and Equipment Used—Usual equipment. 


Operations on Barrel-Cleaning Rods 


There are two types of cleaning rods, the solid rod for 
use in barracks, the jointed - and the thong cleaner. 
These are all shown in detail in Fig. 1868, the greater 
part of the work being done on a screw machine. The 
operations are shown in connection with the transforma- 
tion drawings and so require no explanation whatever. 
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OPERATIONS ON ‘LEANING ROD, KNOB 
Operation 

Forming, 

2 Stamping 


OPERATION 1. 


THE ¢ 


drilling, and cutting off 

1903 

FORMING, DRILLING, REAMING 
CUTTING OFF 


Machine 


reaming 
AND 


Transformation—Fig. 1869. Used—Hartford No. 2 


automatic. Number of Machines per Operator—Four. Work- 
Holding Devices—Draw-in chuck Tool-Holding Devices— 
Turret and crossforming tool drill Cutting Tools—-Drill, 
reamer, forming tool and cutoff. Number of Cuts—Three. 
Cut Data—900 r.p.m.; s;-in. feed. Coolant—Cutting oil, 4-in. 
stream. Average Life of Tool Between Grindings—1000 
pieces. Production—315 pieces per hr. Note—This is made 


from an aluminum alloy; bids for die casting have been asked 
for, which will eliminate machinery. 


OPERATION 2. STAMPING 1903 
Description of Operation—Stamping 1903 on end of knob. 
Apparatus and Equipment Used—Hammer and stamp. Pro- 
duction—-500 pieces per hr. Note—This would also be elim- 
inated by the use of die castings 


OPERATIONS ON THE BARRACK CLEANING-ROD HANDLE 

Operation 
1 Drill, ream and 
OPERATION 1. BARRACK 
Transformation—Fig. 1871 


both sides 


CLEANING 


face 
ROD, HANDLE 

Machine Used—Pratt & Whit- 
ney No. 1 hand screw machine Number of Operators per 
Machine—One. Work-Holding Devices—Work held in fixture, 
screwed to spindle in head, clamped by chuck jaws, Fig. 1872; 
counterweight is shown. Tool-Holding Devices—Turret of ma- 
chine. Cutting Tools—Spot drill, drill, reamer, facing and back- 


facing tools; back-facing tool is held in same way as cutter! 
for facing cutoff slot in receiver, Fig. 410. Number of Cuts— 
Three Cut Data—900 r.p.m.; hand feed. Coolant—None. 


Average Life of Tool Between Grindings—800 pieces. Gages— 


Plug and lergth. Production—150 pieces per hr. 

















FIG.1869 
OPERATION | 





1903 
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Life of Tool Between Grindings—500 plooee, Gages—Plug. 
Production—90 pieces per hr. Note—Held in hand to ream. 
OPERATION 5. ASSEMBLING WITH PIN 
Description of Operation—Assembling knob with pin. 
Apparatus and Equipment Used—Bench and hand hammer. 
Gages—None. Production—125 pieces per hr. 
OPERATION 6. POLISHING 
of QOperators—One. Description of Operation— 
of rivet in knob Apparatus and Equipment 
and polishing wheels. Production—600 pieces 


Number 
Polishing ends 
Used—Buffing 
per hr. 

OPERATION 7. 

ALL PARTS 

Number of Operators—One. 
Assembling and stamping 1903. Apparatus and Equipment 
Used—Hand stamp and hammer. Production—55 pieces per hr. 
OPERATIONS ON THE CLEANING ROD, SECOND SECTION 
Operation 

1 Cutting to length 

2 Threading male end 

3 Drilling, tapping and counterboring 

OPERATION 1. CUTTING TO LENGTH 

Transformation—Fig. 1875. Machine Used—Pratt & Whit- 


ASSEMBLING ROD AND STAMPING 
EXCEPT KNOB 
Description of Operation— 





ney hand screw machine. Number of Operators per Machine 
One. Work-Holding Devices—Draw-in. chuck, hollow- 
spindle lathe. Tool-Holding Devices—Crossfeed. Cutting 
Tools—Cutting-off tool, hand forged. Number of Cuts—One. 
Cut Data—900 r.p.m.; hand feed. Average Life of Tool 
tfetween Grindings—500 pieces. Gages—Length. Production 
~350 pieces per hr. 
OPERATION 2. THREADING MALE END 
Transformation—Fig. 1875. Machine Used—Pratt & Whit- 


Number of Operators per Machine— 
Draw-in chuck. Tool-Holding 
Cutting Tools—-Threading die. 


ney hand screw machine. 
One Work-Holding Devices 
Devices—Turret of machine 
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OPERATIONS ON THE CLEANING ROD, HANDLE SECTION 
Operation 
1 Cutting to length 
2 Threading one end 
3 Assembling knob 
4 Drilling and reaming pin hole 
6 Assembling with pin 
6 Polishing 
7 Assembling rod and stamping all parts except knob 
OPERATION 1, CUTTING TO LENGTH 
Machine Used—Pratt & Whitney hand screw machine. 
Number of Operators per Machine—On« Work-Holding 
Devices—Draw-in chuck. Tool-Holding Devices—Crossfeed. 
Cutting Tools—Cutting-off tool Number of Cuts—One Cut 
Data—900 r.p.m.; hand feed. Average Life of Tool Between 
Grindings—500 pieces. Gages—Length. Production—350 
pieces per hr. 
OPERATION 2. THREADING ONE END 
Transformation—Fig. 1873. Machine Used—Pratt & Whit- 


ney hand screw machine. Number of Operators per Machine 


One Work-Holding Devices—Draw-in chuck. Tool-Holding 
Devices—Held in turret of machine Cutting Tools—Hollow 
mill, threading die, forming tool (rounding end). Number 
of Cuts—Three. Cut Data—9$00 r.p.m.; hand feed Average 
Life of Tool Between Grindings—500 pieces Gages—Ring, 
thread and length. Production—70 pieces per hi 
OPERATION 3 ASSEMBLING KNOB FOR DRILLING 


Number of Operators—One. Description of Operation— 


Assembling knob to rod Apparatus and Equipment Used 
Hammer and bench block. Production—125 pieces per hr. 
OPERATION 4. DRILLING AND REAMING PIN HOLE 
Transformation—Fig. 1874 Machine Used—Any drilling 
machine Number of Operators per Machine—One Work- 
Holding Devices—Held in V-block Tool-Holding Devices 


Drill chuck. 
of Cuts—Two 


Number 
Average 


Twist drill and reamer 
r.p.m.; 


Cutting Tools 


Cut Data—900 hand feed 


OPERATION 2 
Number of Cuts—Three. Cut Data—900 r.p.m.; hand 
Average Life of Tool Between Grindings—500 pieces. 
Thread and length. Production—75 pieces per hr. 
OPERATION 3. DRILLING, TAPPING AND 
COUNTERBORING 
Transformation—Fig. 1875. Machine Used—Pratt & Whit- 
ney hand screw machine. Number of Operators per Machine 
One. Work-Holding Devices—Draw-in chuck. Tool-Holding 
Devices—Turret of machine. Cutting Tools—Drill, tap and coun- 
terbore. Number of Cuts—Three. Cut Data—900 r.p.m.; hand 
feed Average Life of Tool Between Grindings—500 pieces. 
Gages—Plug, thread and depth. Production—50 pieces per hr. 
OPERATIONS ON THE SWIVEL SECTION, CLEANING 
ROD, 1903 


feed. 
Gages 








Operation 
1 Drilling, counterboring, tapping first end and cutting off 
2 Drilling, counterboring, tapping second end 
OPERATION 1. TAPPING FIRST END 
Transformation—Fig. 1876. Machine Used—Pratt & Whit- 
ney hand screw machine. Number of Operators per Machine— 
One. Work-Holding Devices—Draw-in chuck. Tool-Holding 
Devices—Turret. Cutting Tools—Drill, counterbore and tap. 
Number of Cuts—Three. Cut Data—950 r.p.m. Gages—Plug, 
thread and depth. Production—150 per hr. 
OPERATION 2. TAPPING SECOND END 
Transformation—Fig. 1876. Machine Used—Pratt & Whit- 
ney hand screw machine. Number of Operators per Machine— 
One Work-Holding Devices—Draw-in chuck. Tool-Holdihg 
Devices—Turret of machine. Cutting Tools—Similar to oper- 
ation 1. Number of Cuts—Three. Cut Data—950 r.p.m. Gages 
Same as operation 1. Production 150 per hr. 
OPERATIONS ON THE SWIVEL, CLEANING ROD, 1903 
Operation 
Drilling, reaming, 
working length 
3 Polishing joint corners 
4 Stamping 1903 





threading one end and cutting to 
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OPERATION 1. DRILLING, REAMING, THREADING 
END AND CUTTING TO WORKING LENGTH 
Transformation—Fig. 1877. Machine Used—Pratt & Whit- 
ney No. 1 hand screw machine. Number of Operators per 
Machine — One. Work-Holding Devices— Draw-in chuck. 
Tool-Holding Devices—Turret of machine. Cutting Tools— 


Drill, reamer, threader and cutoff. Number of Cuts—Four. 
Cut Data—900 r.p.m.; hand feed. Average Life of Tool 
Between Grindings—500 pieces. Gages—Diameter, thread, 


length and depth of recess. Production—150 pieces per hr. 
OPERATION 3. POLISHING JOINT CORNERS 
Number of Operators—One. Description of Operation— 
Rounding corners. Apparatus and Equipment Used—Polish- 
ing stand and wheel. Production—650 pieces per hr. 
OPERATION 4. STAMPING 1903 
Number of Operators—One. Description 
Stamping 1903. Apparatus and Equipment 
and stamp. Production—700 pieces per hr. 


of Operation— 
Used—Hammer 


OPERATIONS ON THE CLEANING ROD, SWIVEL SCREW 
Operation 
1 Trimming, threading and cutting off 
2 Slotting 
3 Polishing 
OPERATION 1. TRIMMING, THREADING AND 


CUTTING OFF 
Transformation—Fig. 1878. Machine Used—Hartford No. 2 
automatic. Number of Machines per Operator—Four. Work- 


stometinate 
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OPERATION 3. TRIMMING, THREADING AND 
ROUNDING ENDS 
Transformation—Fig. 1879-C. Machine Used—Pratt & 
Whitney hand screw machine. Number of Operators per 


Machine—One. Work-Holding Devices—Draw-in chuck. Tool- 
Holding Devices—Turret of machine. Cutting Tools—Hollow 
mill, threading die and forming tool. Number of Cuts—Three. 
Cut Data—900 r.p.m.; hand feed. Average Life of Tool 
3etween Grindings—500 pieces. Gages—Length, diameter and 
thread. Production—70 pieces per hr. 
OPERATIONS ON THE CLEANING 
Operation 
Forming, threading and cutting to length 

2 Drilling and tapping 

4 Stamping 1903 

OPERATION 1. FORMING, THREADING AND CUTTING 
TO LENGTH 
1881-A. Machine Used—Acme No. 
automatic screw machine. Number of Machines per Operator 
Four. Work-Holding Devices—Draw-in chuck. Tool-Hold- 
ing Devices—Turret of machine. Cutting Tools—Hollow mill, 
die, end-forming tool, cutoff. Number of Cuts—Three. Cut 
Data—1200 r.p.m.; ,,-in. feed. Average Life of Tool Between 
Grindings—1000 pieces. Gages—Diameter and length of 
thread. Production—160 pieces per hr. 


ROD, BRUSH SECTION 


Transformation—Fig. 





OPERATION 2. DRILLING AND TAPPING 
Transformation—Fig. 1881-B. Machine Used—Pratt & 
Whitney hand screw machine. Number of Operators per 
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OPERATION 1, Swivel Section 
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FIG.1875 
OPERATION 1, Second Piece 
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FIG. 188} 
OPERATION 1, Brush Section 
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Holding Devices—Work held in draw-in chuck. Tool-Holding 


Devices—Turret of machine. Cutting Tools—Trimming, box 
tool, threading die and cutoff. Number of Cuts—Three. Cut 
Data—1200 r.p.m.; ;-in. feed. Coolant—Cutting oil, %-in. 


stream. Average Life of Tool Between Grindings—400 pieces. 
Gages—Ring, thread and length. Production—50 pieces per hr. 
OPERATION 2. SLOTTING 

Number of Operators—One. Description of Operation— 
Slotting head of screw. Apparatus and Equipment Used— 
Hand slotting or Manville automatic slotter and saw. Pro- 
duction—700 pieces per hr. 

OPERATION 3. 

Number of Operators—One. Description of Operation— 
Polishing and burring. Apparatus and Equipment Used 
Wheel and polishing stand. Production—1000 pieces per hr 
OPERATIONS ON THE CLEANING ROD, PATCH SECTION 
Operation 

1 Cutting to length 

2 Clamp-milling bottom end 

3 Trimming, threading and rounding ends 

OPERATION 1. CUTTING TO LENGTH 

Transformation—Fig. 1879-A. Machine Used—Pratt & 
Whitney hand screw machine. Number of Operators per 
Machine—One. Work-Holding Devices—Draw-in chuck. Tool- 
Holding Devices—Turret and cross-slide. Cutting Tools— 
Cutting-of2 tool. Number of Cuts—One. Cut Data—900 r.p.m.; 
hand feed. Average Life of Tool Between Grindings—500 
pieces. Gages—Length. Production—350 pieces per hr. 


OPERATION 2. CLAMP-MILLING BOTTOM END 


Transformation—Fig. 1879-B. Machine Used—Machine 
built at the Hill shops. Number of Operators per Machine— 
One. Work-Holding Devices—Held in draw-in chuck. Tool- 
Holding Devices—Crossfeed. Cutting Tools—Clamp-milling 


POLISHING 


cutters, Fig. 1880. Number of Cuts—One. Cut Data—250 
r.p.m.; hand feed. Coolant—None. Average Life of Tool 


Between Grindings—1500 pieces. Gages—Form. Production 


—150 pieces per hr. 





Machine—One. Work-Holding Devices—Draw-in chuck. Tool- 


Holding Devices—Turret of machine. Cutting Tools—Drill 
and tap. Number of Cuts—Two. Cut Data—900 r.p.m.; hand 
feed. Average Life of Tool Between Grindings—1000 pieces. 


Gages—Diameter and depth. Production—75 pieces per hr. 
OPERATION 4. STAMPING 1903 
Transformation—Fig. 1881-C. Number of Operators—One. 


Description of Operation: Stamping 1903 on rod. Apparatus 
and Equipment Used—Hammer and stamp. Production—650 
pieces per hr. 

yt 


Some Ways That Engineers May 
Serve Their Country 


Successful prosecution of the war depends in a large meas- 
each man will be 


ure upon proper organization wherein 
assigned to the work in which he is best fitted to serve the 
country. With this in view the National Defense Act was 


approved last June, authorizing the creation of an Officers’ 
Reserve Corps in the United States Army. There are many 
engineers anxious to render service in some such capacity, 
but who do not know the necessary procedure or just where 
they will fit in. To aid these the five national engineering 
societies' have compiled jointly, for distribution among the 
membership, information covering the various branches of 
the service to which this corps will be assigned. The fol- 
lowing outline is taken from this source: 


1The American Society of Mechanical Engineers, the Amer- 
ican Institute 
of Civil 
and the 


American Society 
of Mining Engi- 
Engineers. 


Engineers. the 
Institute c 
of Consulting 


of Electrical 
Engineers, the American 


neers American Institute 
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The branches of the service for which the engineers are 
best fitted are the Coast Artillery, the Engineer Corps, the 


Signal Corps, Quartermaster’s Department and Ordnance 
Department. 
THE COAST ARTILLERY covers the transporting and 


mounting of both heavy and light guns, installing and oper- 
ating power plants in connection with fortifications, moving 
and installing searchlights, planting submarine mines, placing 
range-finder apparatus, telephone 


submarine nets, installing 


systems, etc. 

THE ENGINEER CORPS in time of war attends to military 
demolitions, the construction and repair of wharves, roads, 
ferries, bridges and other structures, operation and repair of 
military railways, the construction of defensive and offensive 
The work covers the follow- 


Bridge engineers, con- 


work, sanitation of camps, etc 
ing special branches of engineering: 
structional engineers, electrical engineers, highway engineers, 
hydraulic engineers, irrigation engineers, mining engineers, 
railroad engineers, sanitary engineers and surveyors. 

THE SIGNAL CORPS is divided into two branches, the first 
covering the transmission of information by means of the 
telephone, telegraph, wireless and signals, and the second, or 
Aviation Section, covering airplanes, internal-combustion 
engines for airplanes, wireless equipment on aircraft and 
expert work in pyrotechnics and automatic cameras. 

THE QUARTERMASTER’S DEPARTMENT is charged with 
the duty of providing means of transportation of every char- 
acter, supplies for the troops, and other materials needed for 
the army. Textile and chemical engineers are required for the 
supply and subsistence branches; civil, mechanical, electrical, 
hydraulic, railroad and marine engineers for the transporta- 
tion work; and structural engineers for work in connection 
with buildings, barracks, wharves, water supplies, etc. 

THE ORDNANCE DEPARTMENT offers one of the best 
fields in which mechanical engineers can serve, as it requires 


men especially trained for the production of munitions. The 
duties of the ordnance officers are those connected with the 
direction, management, control and supervision of the work 


of manufacture, test and repair of ordnance and ordnance 
stores at arsenals and depots and the inspection and test of 
such materials when purchased by contract. 

Candidates for appointment in the Reserve Corps of Engi- 
neers will be examined either for duty with combatant engi- 
neer troops and other duties in the service at the front, or for 
special service on the lines of communication or other points 
in the rear, including work in connection with the coast 
defenses. However, officers appointed for the latter work 
will be subject to assignment whenever needed for the first, 
or more active, service. 

In the time of actual President may order 
members of the Officers subject to physical 
examination, to temporary duty with the regular army or as 
officers in the volunteer or other organizations. While 
reserve officers on such duty, they shall be entitled to the pay 
regular 


hostilities the 


Reserve Corps, 


and allowances of the corresponding grades in the 


army The pay of a major is $3000 a year, that of captain 
$2400, that of first lieutenant $2000, and second lieutenant 


$1700. An officer has to purchase his uniform and personal 
equipment and pay for his food 

After having decided in which department he is best fitted 
to enroll, one should apply for application blanks to the secre- 
tary of the engineering society to which he belongs, or to the 
Adjutant General, War Department, Washington, D. C The 
application blanks for the Coast Artillery, when filled out, 
should be sent to Chief of Coast Artillery; for the Corps of 
Engineers to the Chief of Engineers; for the Signal Corps to 
the Chief Signal Officer; for the Quartermaster’s Department 
to the Quartermaster General, and for the Ordnance to the 
Chief of Ordnance; all at the War Department, Washington, 
D. Cc. The examinations are both physical and mental, the 
subjects covered differing with each branch of the service. 

The following publications relate to subjects covered by the 
examinations: “Infantry Drill Regulation,” issued by the 
Superintendent of Documents, 35c.; “Field Service Regulation,” 
issued by the Superintendent of Documents, 60c.; “Engineers’ 
Field Manual,” issued by the Superintendent of Documents, $1; 
“Bulletin No. 4, Vol. 1, Chief of Staff,” issued by Adjutant Gen- 
eral; “Army Regulations, 1913,” issued by the Superintendent 
of Documents, 60c.; “Manual of Court Martial,” issued by the 
Superintendent of Documents, 65c.; “Army Transport Regula- 
tions,” issued by the Superintendent of Documents, 35c.: 
“Rules of Land Warfare,” issued by Adjutant General, 50c.; 
“Coast Artillery Drill Regulation,” issued by Superintendent 
of Documents, 60c. 

The books issued by the Superintendent of Documents may 
be obtained by addressing that official at the Government 
Printing Office, Washington, D. C. Those issued by the Adju- 
tant General may be obtained by addressing that official in 
care of the War Department, Washington, D. C 


MACHINIST 





Vol. 46, No. 19 


SERVICE IN THE NAVY 

Service in the navy is possible by enlistment in the navy, 
in the Naval Militia, and by enrolling as an officer or man in 
the Naval Reserve. Civilians are being employed as mechan- 
ics, draftsmen, etc., in the navy yards. The Departments of 
Yards and Docks, Construction and Repair, and Steam Engi- 
neering are not enrolling officers; hence engineers competent 
to enroll as officers can do so only by joining some branch of 
the Naval Reserve, where, after proper examination, they will 
be taken on trial by giving them provisional rank. After a 
period of three months’ training, such provisional officers will 
again be examined, and if the result is satisfactory, they will 
be confirmed in this provisional appointment and given actual 
To be given a provisional rating in the navy a man 
must have the technical knowledge of the corresponding 
rating in the navy, and to be confirmed in a provisional rating 
must, in addition, have a fair knowledge of naval 
discipline and customs. To be advanced in rating a man 
must have the technical knowledge of the corresponding rat- 
ing in the navy and a good knowledge of naval customs and 


rank. 


a man 


methods. 
CLASSES OF THE NAVAL RESERVE 


The Naval Reserve force is divided into six classes, cover- 


ing Fleet Naval Reserve, Naval Reserve, Naval Auxiliary 
Reserve, Naval Coast Defense Reserve, Volunteer Naval 
Reserve, Naval Reserve Flying Corps. The first of thése 


requires previous service in the navy, the second experience 
in the merchant marine, the third service on American vessels 
listed by the Navy Department as desirable for auxiliary use 
in time of war. The Volunteer Naval Reserve is composed of 
those members of the Naval Reserve force who obligate them- 
selves to serve in the navy in any one of the classes without 
Citizens skilled in flying, or in the 
aircraft are eligible to the Naval 


time of peace. 
design and building of 
Reserve Flying Corps. 

The Naval Coast Defense Reserve is the branch in which 
engineers will probably find greatest service at the present 
However, enlistment in this branch of the service must 
be for a period of four years. A patrol-boat unit consists of 
an ensign, a quartermaster, an engineer and four seamen 
The ensign and the engineer must be experienced, the former 
with coastwise navigation, and the latter with the handling 
of the engine.—‘“Power.” 


pay in 


time 


= 
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Making Hardened Tool-Steel 
Thrust Washers 


By E. R. Woxcorr 
[ had to make ten tool-steel thrust washers, 3% in. in 
diameter, and 2% in. in the hole. They were to be hard- 
ened and surface-ground on both sides to a thickness of 
jg In. 
A piece of steel was selected large enough so that one 
cut finished the outside diameter. With the tool A I cut 


. a, 





MAKING TOOL-STEEL THRUST WASHERS 


ten grooves with the calipers set at 2} in.; then, using 
the tool B and inside calipers set at 23 in., I carefully cut 
rings off the bar, leaving the stock in the center for use 
on some other job. The job was finished in five hours 
which included the time spent in all turning, hardening 
and grinding operations, and the steel wasted was less than 
would have been the case with flat stock. 
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Auxiliary Plate in Toolmaking 
By WitiiAM C. 


It is sometimes desirable to machine a piece of work 
of such odd shape or section that it is impossible to hold 
it with the devices furnished with the machine. Exam- 
ples of this nature are shown by Figs. 1, 2 and 3. It 
would be almost impossible to bore the two holes in 
perfect alignment in the gage frame shown at A, Fig. 1, 
with regular toolroom equipment, but by the auxiliary- 


BETz 








FIG.3 
VARIOUS TOOLROOM 


— ae 
FIGS. 1 TO 3. 
plate method it becomes a very simple operation. The 
ends are faced and the holes bored on the miller, the holes 
being located on a surface plate as follows: A solid rectan- 
gular or square plate, with perfectly square corners and 
of heavy cross-section about as large as the piece to be 
machined, should be used. The casting or forging is 


fastened to this plate without any machining, making 
up for the irregularities of the surface with cardboard 
shims. 





PROBLEMS SOLVED BY MEANS OF 





A parallel is fastened to the miller table parallel to the 
center line of the spindle, and edge C or B of the auxil- 
lary plate is placed against the parallel and the plate 
securely fastened to the miller table. An end mill is 
used to machine the end. The opposite side of the 
auxiliary plate is next placed against the parallel strip 
and the other end is milled; this leaves the ends of the 
gage parallel with each other. 

The plate and gage assembly is taken to a surface plate 
where the centers are laid out; from there to a sensitive 
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UZ ' | 
IS? POSITION FIG.2 


AN AUXILIARY PLATE 


drill, where it is drilled for the button screws. The but- 
tons are then located and the plate assembly again placed 
on the miller platen, one edge against the parallel as 
before, and securely clamped. The button 
central with the machine spindle by means of an indicator 
held in the spindle; the button is then removed and the 
hole drilled and bored to size, the same operation being 


located 


Is 


repeated on the other end of the gage. The assembly is 


then taken to a sensitive drill and the*adamp screw holes 
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are drilled, reamed and counterbored. This particular 
gage has adjustable rectangular pads, the shanks of which 
push fit 
The faces of the pads are ground and lapped and must 


The 


are ground and lapped to a in the frame ends. 


gage 1s set 


he perfectly parallel with each other. 


with Johansson standards. \nother example of auxil- 
iarv-plate work is shown in Fig. 2. In this instance two 
plates are used, and in the case of a miller a span equal 


to about twice the table travel Is available. This is 


accomplished ns follows: 
We will assume that we have a casting with two seats 


36 in. apart between shoulders: they must be parallel 


with each other and the pads must be in line: a miller is 


available with a table travel of 20 in.: the planer has 
only a 24-in. span and is the largest tool in the shop 
low could the part be machined to the desired degre 


of accuracy with such equipment? 


The plate method is as follows: A parallel strip is 
phhen hined to a snug fit in l OUTeCT sy slot of the table 4 
the table is brought io the extreme le eS & right. as 


desired, and the casting Is fastened to the plate as in 

ig, z° the assembly my Tur Is clamped to the miller 

table in the position shown: the plate are held snug 
, 


against the parallel strip and one pad is milled. The 
miller table is now brought to thr oth r extreme of its 
he plate slid alot cy the lon iting strip To thie 


other end of the 


travel and T 


here 1? 1s fastened and the othe r 


tall rs 


] ? 1} | 
iis scheme is vaiso applicable to The lar e} 


pad milled. 1 
or horizontal boring mill. On the lathe the auxiliarv-plate 


, , : . 
method also comes in handy at times, as tor 


I > T 
Th .? pin 


to be strapped dire tly TO the 


instance in 


. . ' 
miece of work 
| 


the case of the piece shown in 
presents too small a surface 
where 

The 
emergency 
the 


faceplate, especially on a 14-in. or larger lathe, 
the spindle hole would prevent fastening it at all. 
nlate method comes into its own in such an 


The piece is strapped to the auxiliary plate with 
at Fig. 3: 
both the holes are bored, as these holes must be perfectly 
parallel with each other. A large 


able for clamping purposes on the 


special strap shown this is not removed until 
surface must be avail 
faceplate, to eliminate 
the possibility of distortion in clamping, which would 
of course cause the holes to be thrown considerably out 


of parallel. 


The Design of Tumbler Reverse Gears 


BLISS 


By Stierwoop C, 
Mr. Clegg’s article on page 297, criticizing my article 
on tumbler reverse gears, would indicate that there are 
several points which he has apparently overlooked. The 
illustration shows part of a tumbler arm similar to that 
in Mr. Clegg’s article. 
the pitch and base circles of the gears have been drawn. 
In this discussion the gear tooth and bearing friction have 
been disregarded. The problem is to locate the idler D 
so that when it meshes with the driven gear, there will 
tending to rotate the tumbler 
swing, designated as O in the 


To avoid confusion of lines, only 


be no unbalanced force 


arm about its center of 
illustration. 
In order to satisfy this condition the extreme forces 


nn 
Che 


acting on the tumbler arm must be in equilibrium. 


extreme forces are, first, the action of the driver at its 
point of mesh with the idler D ; second, the reaction of the 
driven at its point of mesh with the idler EF: and third, 
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the reaction of the tumbler-arm pivot shown in the illus- 
tration at O. 

If we disregard friction, the line of force of the reaction 
of the will be tangent to the 


driven gear on the idler # 


base line of the driven gear. This line is marked B in 
the accompanying figure. The line A is then drawn 


tangent to the base circles of the driver and driven gears. 
The line A center of the driver 
and also through the intersection of the line A with the 
pitch circle of the driver. The line A is the line of 
centers of the driven gear and the idler D. The idlers D 
convenient size, the larger the 


is drawn through the 


and # are made of any 
better. 

By construction the reaction of the driver on the idler D 
line A. the 


acting along the lines A and B are equal. By construction 


s alone the Disrevarding friction, forces 


they 
Therefore, their resultant must pass through the center O 
‘ is marked C. As it 
the tumbler 


are both tangent to the base circle of the driven gear. 


ol the cil 
through the eenter i), 


iven gear. This resultant 


ASSES about which 
arm swings, there can be no tendency to rotate the tumbler 
ari. 

If Mr. 


through the 


Clege wishes to determine the forces acting 
centers Y and Z of the idlers D and BE, he 
will find that the moments of these forces about the point 
O are equal and opposite and thus balance each other. The 
reason that the size of the idler EF does not affect our prob- 


lem is as follows: The force acting through the center Y 


of the idler D is the resultant of the force acting along 
the line A and the reaction of the idler # on the idler D, 
x, ~ 
Yas ¥ 
2 o. 
A-S f i 
~ 0 ~<—© __ — 
whe WwW — . YS. ae 
ii * t Z : 
Y | E 
. 
K Xx 
FORCES ACTING ON TUMBLER ARM 


which acts along the line W. The force acting through 7 
is the resultant of the force acting along the line B and _ 
the action of the idler D on the idler # along the line 
shown at Y. 

By construction the forces along the lines A and B 
produce no moment tendency to rotate the tumbler arm. 
The forces acting along the lines W and ¥ are equal, op- 
posite, and pass through the same point. They thus 
halance each other and produce no turning moment on the 
tumbler arm and can be disregarded. Now if the center 
of the idler D is located on the line K, none of the above 
conditions are changed by a variation in size of the idter 
KE. which therefore need not be considered. In using 
this method due regard must be paid to directions of 
rotation in drawing the lines A and K or the results ob- 
tained will not be correct. 
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Precision Gage-Making Work 
By J. B. 


On 1047, Vol. 45, 
way of grinding a snap gage 


Murrny 


Mr. Johnson that 
by setting it vertically— 
would be improved if I set it horizontally, in 


line with the grinder spindle, as by my method any error 


page States mn\ 


were To 


in the line-up of the grinder spindle would tend to “hell” 
the gaging surfaces. 

Now, it is a very simple matter to show that any error 
in the machine will be reproduced in the gage, no matter 
In support of this 


2 and 3. 


how the gage is placed for grinding. 
opinion I submit the diagrams, Figs. 1, 
Mr. Johnson’s idea of placing the gage in the same 
plane, horizontally, as the center of the grinder spindle is, 
of course, theoretically correct; but in practice a gage so 
placed could be of but two -length and 
breadth—for if the gage possessed any thickness at all. 
part of it must be below the center of the spindle and 


dimensions- 


part above. 

It is not to be expected that the part ol the gage above 
the center of the spindle would correct any error in the 
part of the gage below the center of the spindle; for, as 
can be seen by the diagrams (exaggerated for clearness), 
any error in the lower part of the gage would merely be 
continued in the upper part. 

Certainly, if the gage is placed in the horizontal posi 
tion specified by Mr. Johnson, the grinding wheel cannot 
pass entirely through the gage, though it will if the gage 
is set in a vertical position: but the error cannot be less 
hecause of the method of setting. 

As 
alignment of the machine you would simply have ‘your 
choice of a straight taper, as shown in Fig. 3, when the 
the “belled” 


between the two methods. in case of error in the 


yage is placed in a horizontal position, or 
surfaces, shown in Fig. 2, when the gage is placed in a 
vertical position. 

There is a simple method of testing the spindle, as I 
will presently show. 

Suppose we refer to Fig. 1: 
spindle out of alignment in a vertical plane; the gage is 
set vertical. Now, if the head were to be moved straight 
down into the gage, without anv table movement, the re- 
sult would be true surfaces, provided there were no hori- 
zontal error. If the wheel should be set for depth at the 
start, and the cut obtained through the table traverse, 
the result would be as shown at B—undercut on one side 


this shows the grinder 


in an amount corresponding to the error in the machine 
and “back-raked” on the opposite side in a similar amount. 

Such a cut could not be “belled,’ but straight 
taper only, for in the dished wheel shown the periphery 
only does the cutting. In Fig. 1 the cut is produced by 
the lowest part of the wheel’s periphery. 

In Fig. 2 a change in the direction of the error from 
the vertical to the horizontal plane produces an entirely 
different result. As in the first case, the gage is set in a 
vertical position; and also as in the first case, the grind- 


be a 


ing wheel passes clear through the gage. 

It will be observed that as the work is passed to the 
wheel, half of the wheel nearest the gage, shown in Fig. 2. 
fails to cut. 

Now, as the center of the wheel is reached, the lowest 
point on its periphery begins the cut: and as the wheel is 
passed through the gage the distance between the bottom 
of the slot in the gage and the periphery of the wheel 
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while the periphery of the wheel 
steadily Hence, 
while the cut at the bottom of the slot diminishes, it is 


( onstantly Increases, 


approaches the surface of the work. 
increased at the top, produ ing the “bell-mouthed”™ sur 
faces shown at F' in Fig. 2. 

If this fed the 
and no table movement emploved, the result would be as 
it E. 


Fic. 3 shows a plan of Fig. 1: 


wheel were straight down into work, 


in this case the gage Is 
We may assume, for the present, that 
the 
spindle, but vertical only, as shown. 


placed horizontally. 


no error exists in horizontal adjustment of the 
Plainly, then, if 
is moved direct to the wheel the error will be 
the gave, D, the last 


of the first. 


this gage 


reproduced in as shown at (C and 


In this case, should the 


being an end view 
table be stationary and the head moved, “belling” would 
he the logical result. 

Of course, a combination of these two evils—*belling”’ 


tapering—is the result where 


and the spindle is out in 


4 Cts] 
~ B <— E F 
- Sos ae y Ce a 
L\ il | 1) Ow) 
| ws GC. FIG.3 
FIG.2 
FIG.I 
FIGS . to INACCURATE GRINDING nESLULTS 


oth directions, as is frequently the case in old machines 
or in new machines that have been abused. 

This, 
due to tapered or “bell-mouthed” 
it would appear that the best method of all is to get the 


best machine and to employ the most competent operator 


then. is the sum and substance of all the trouble 


work. In summing up 


that can be obtained, if the object is really high-grade 


work: for, “us We see, the host accurate methods may be 
“jimmed” by an operator lacking, even a little, in skill 


and expel len e. 


An easy way to test the spindle for accuracy in’ both 
directions at one and the same time is as follows: Set 
upon the table the best angle plate to be had, say a 


12-in. plate, and clamp an indicator to the grinder 
spindle; then move the table traverse by hand and take a 
reading from one side of the plate to the other side; then 
move the head up and down and see what the indicator 
says; lastly, pull the belt by hand, very carefully, and 
allow the indicator to travel in a circle over the face of 
the plate, observing the reading of the indicator. These 
three tests will give reliable information as to the ac- 
curacy of the grinder. The first is to test the truth of 
the table travel, the second is to test the head and the 
third is to test the alignment of the spindle. 

The angle plate may be set true by indicating from the 
spindle or from the headways or from a slot in the table, 
using indicator and surface gages. 

All this brings to mind another little suggestion. Why 
not keep a card record of the general condition of all the 
machines in the toolroom, together with a record, as far 
as possible, of the efficiency of the operator? Then when 
a job is to be ground, the foreman is enabled to send it 
directly to the man and the machine best fitted to bring 
it through with the required accuracy and dispatch. 

IT understand, of course, that foremen are supposed to 
know all about their machines— but do they ? 
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AN EDITORIAL 


| Caen OS oe comm oye! 


The machine-shop men of Germany, 

With their marks and pfennigs and skill, 
Built the monster of iron and steel 

That inhabits the seas—to kill. 
Oe Mr riccm sieliar mito tas 

That lurks in the dark to strike 
Women and children, the Red Cross nurse, 

The wounded and well alike. 


* 


Lathes and planers, millers and drills, 
Built this plaything of Hell, 

But lathes and planers, millers and drills, 
Will conquer its might, as well. 


* 


Machine-shop men of America, 
With your dollars and cents and brains, 
You are fighting to rid the earth of fear, 
Drive death from the ocean lanes, 
But while you labor with iron and steel 
To build for the Great Beyond; 
Remember, you haven’t begun your work 
Until you have bought your Bond. 





























‘Tis rightly called a U boat 
Tor it puts it up to YOU. 


Gods FreeéOcean Loan 


$7000000000 


Have you bought your Bond? 
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Tapping Attachment for Sensitive 
Radial Drilling Machine 


The Hammond Manufacturing Co., Cleveland, Ohio, 
has placed on the market a tapping attachment for use 
with its ball-bearing high-speed sensitive radial drills. The 


The 


device has a capacity up to $ in. taps in cast iron. 

















ATTACHMENT FOR SENSITIVE 


DRILLING MACHINE 


TAPPING 


drive is through a double cone friction from two pulleys 
on the head driven by open belts provided with a means 


The friction is nominally held in 


for adjusting tension. 
contact with the lower pulley by three springs, the reverse 
being engaged by a downward movement of the horizontal 
lever seen just helow the head. The reverse speed is 50 
forward 


per cent. greater than that of thi movement. 
All rotating parts are on annular ball bearings. 
Adjustable Round Dies 

The Russell Manufacturing Co., Greenfield, Mass.. is 


now marketing a line of round adjustable dies similar to 


the one shown in the illustration. The adjustment is 

















ADJUSTABLE ROUND DIE 


secured by a screw having a cone-shaped head and nut, 
hearing in cone-shaped recesses in the front and back faces 


the lie. 


TULLE 
PUL 


It is claimed that the double-cone construction causes 
the die to open or ¢ lose evenly and prevents any twisting. 
The spot for the setscrew runs across the entire edge of 
the die, thus permitting it to be used with any of the vari- 
ous makes of die holders. 

we 


Independent Four-Jawed Chuck 

The independent four-jawed chuck shown has been 
built by the Simplex Tool Co., Woonsocket, R. I. The 
body is of crucible cast iron, the jaw ways being planed 
deeply into the face in order to give large bearing sur- 
faces on the jaw sides. Forgings, machined all over, and 
hardened and tempered, are for the screws. The 
screw bushings are of high-carbon steel, to provide a dur- 


used 

















INDEPENDENT FOUR-JAWED CHUCK 


able radial and thrust bearing. The jaws are of the sep- 
arably reversible type and are so constructed that back- 
lash is automatically taken care of. It is claimed that this 
type of jaw construction permits the jaws to be reversed 
very quickly. 

er 


Emery-Wheel Dresser 


Lubrication of the “Brandenburg” emery-wheel dresser, 
shown in the illustration, is provided by flake graphite 
instead of oil, as is generally the custom. The construc- 


tion used consists of a hardened-steel spindle running im 

















SELF-LUBRICATING EMERY-WHEEL DRESSER 


cast-iron bearings, to which the flake graphite is fed 
through small holes connecting with the storage space in- 


side the handle. 
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It is claimed that, as no oil is used, the abrasive dust 
does not stick on the bearings or cutters and their life is 
therefore greatly lengthened. The dresser, it is asserted, 
will never become so hot as to draw the temper of the 
cutters. 
from flying into the eyes of the workman, the head of the 
dresser is formed in the shape of a safety hood. The 
device is the product of the Hetherington-McCabe Co., 


In order to prevent sparks or pieces of abrasive 


Piqua, Ohio. 


Column-Type Boring Machine 
The illustration shows one form of a boring machine 
of the column type that has recently made its appearance 
on the market. The machine shown is for use on a floor- 


plate, but it may also be had with an outer support for the 

















COLUMN-TYPE BORING MACHINE 


Maximum distance center of bar to floor-plate, 564 in 
minimum, 144 in.; size of base, 48x 29 in.: size of saddle, 
25x18 in.; travel of saddle, 42 in.; weight, 4200 pounds 


bar and mounted with a long bed at right angles to the 


bar. The bar is held in a saddle moving vertically on the 


column and is driven from an electric motor through 


a compound gear Train, various speeds being pro ided for. 
The 


The feed screw is contained in 


feed has three forward and three reverse speeds. 
a groove in the side of the 
bar, is supported by bronze thrust bearings and has a 
used as a traveling bat 
A Morse taper Is 
used in the end of the bar for inserting drills, reamers, 


ete. 


of its features being the possibility of boring holes of such 


square thread. The bar may be 
| 


or as a fixed bar with traveling head. 
The machine is intended for large, heavy work, one 


size that the boring bar itself will not pass through them. 
The Pedrick Tool and Machine Co., Philadelphia, Penn., 
is the manufacturer. 


“ 


Cutter and Tool Grinder 


For the purpose of grinding cutters, small tools, fix- 
tures, gages, etc., the Factory and Mill Supply Co., Bos- 
ton, Mass., is now selling the universal cutter and tool 
grinder illustrated. 

The spindle runs in phosphor-bronze bearings that 
may be adjusted to compensate for wear. All feeds are 
by handwheels provided with indicating dials. The tail- 


stock slides on the base, the center also being adjustable. 
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The machine as shown is set up for external grinding: 
but an internal-grinding attachment is supplied, which 


is mounted in ball bearings clamped to the wheel head. 

















hn —— 





GRINDER 
between 


AND 
in diameter 


UNIVERSAL CUTTER TOOL 


Capacity, up to 10 in. and 15 in. cen 


ters; crossfeed, 6 in.: longitudinal feed, 15 in.; table travel 
‘0 in.; diameter of spindle, 1 in.: driving pulley, 3 in. in 
diameter for 1 3-in. belt: takes wheels with [-in. spindle hole 
up to 8-in. diameter and jf-in. face spindle, hollow, with No. 2 
Morse taper 

The speed of the spindle for internal grinding is 5000 


rp.m. The machine is equipped with a lubricant reset 
voir, pump and piping and is furnished either with o1 


without floor stand 


Lathe with Draw-In Friction 


Headstock 


The accompanying illustration shows a lathe, with a 
draw-in friction headstock, that has just been placed on 


the market. I[t is intended especially for rapidly pro- 


Lie 


ducing or finishing small parts, the spindle being driven 


7 | 








LATHE WITH DRAW-IN HEADSTOCK 


by a friction controlled by a foot treadle. The operation 
of the treadle not only stops the spindle, but opens the 
collet 


the collet automatically. 


as well. On releasing the treadle a spring closes 

The spindle runs in self-oiling bronze bearings, the 
nose being fitted with a hardened bushing to prevent un 
due wear by the collet. 
chuck or faceplate. 
diameter may be used. 
in a manner suitable 
machine is the product of the J. G. 
Massachusetts. 


The nose is also threaded to re 
ceive a Collets up to 2-in. inside 
The headstock is also arranged 
on a The 
Blount Co., Everett, 


for mounting bench, 
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Latest Advices from Our Washington Editor 


By Frep 


Wash ington, D. 


As pointed out in a previous letter, the question of ap- 
portioning raw material is serious and must be handled 
from a broad viewpoint that considers the relative im- 
portance of the various industries. Just as the farmer’s 
hoe is necessary to raise the vegetables to be preserved for 
future use, so is the machine tool necessary to make guns, 
shells, fuses and all the other implements of warfare. 
Without iron, steel and the other raw material 
sary, the builders of lathes, millers and the like are help- 
less to produce the machines that are at the foundation 
of all industry. And so, in diverting these raw materials 
to Government use, the buildér of machine tools must be 
considered as a very necessary part of the program, or 
we shall find shell and gun makers with plenty of mate- 
rial for shells and guns, but with no machines on which 


neces- 


to make them. 

So far as the shell proposition goes, there need be no 
uneasiness whatever, this being simply used as an ex- 
ample. There is ample shell-making capacity now in the 
country and already equipped for the work. In fact, 
shells are now being made for our own guns as well as 
for our allies. When it comes to guns, gun mounts and 
other implements of war, much remains to be done, and 
this work requires the most careful organizing: for the 
needs of each branch of the service must be carefully bal- 
anced against all the others in order to secure the things 
we need most in advance, and at the same time not to 
delay the products that must come later. If those who 
complain at apparent delays will figure out a few prob- 
lems of this kind as applied to their own work they will 
vet some idea as to what it means. Then they must mul- 
tiply the difficulties a hundred-fold to realize what those 
who are giving all their time and energies in trying to 
solve these problems for the general good are up against. 

When this balancing of the needs of one industry 
must be prepared to have 
Whoever has the 
regulation of supplies in charge is sure to see things 
will be in 


against the other begins, we 


our own toes stepped on occasionally. 


differently than we do at times. As he pos! 


tion to see over a larger field than we can, let us try to 
assume as long as possible that his judgment is best. 
Nove of us like to be “regulated” in any way; but we are 
learning that it is a part of the complexity and inter 
woven relations of modern industry and civilization, and 
we have come to accept the regulation of guards on ma- 
chinery, compensation for accidents and similar regula- 
tion as a matter of course in times of peace. 

Now that we are at war, without realizing much what 
that to secure 


! 


let us remember 


it really means as yet, 
maximun: output at minimum expense (and this means 
less burdensome taxes in the future) we must sink per- 

al preferences as to men and methods, that we must 
cooperate with all other industries and only think ol 
so doing our part as to end the war as quickly as possible. 


* 

Another problem of conserving the supply of raw ma- 
terials, and one that is troubling the scientists, particularly 
the chemists, is that of platinum. The fad for platinum 
jewelry among those who wish to advertise the fact that 
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they can afford to buy the most expensive materials has 
sadly aifected the supply for scientific purposes. Platinum 
dishes and weights are a necessity with the chemist, and 
steps are being taken to restrict the use of this material, 
at least during the war. Manufacturing jewelers have 
agreed, it is understood, to refrain from using it, but are 
opposing any mandatory rulings in the matter. This 
may suffice to give the chemists and others all that they 
need; if not, other means are sure to be undertaken, for 
platinum must be had. 

One very drastic proposal, but one which would surely 
prove most effective, is to impose a holding or possession 
tax of 25 per cent. on all platinum not in commercial or 
scientific use. This would tax the owner of a platinum 
ring 25 per cent. of the value of the ring every year; 
and while some would enjoy such a mark of distinction, 
it would in all probability release a large amount of 
platinum for useful purposes. 

= 


THE SPRINGFIELD Rirte Not To BE ABANDONED 


There seems to be much confusion and some apprehen- 
sion as to the use or abandonment of the Springfield 
rifle. So far as can be learned, there is-no intention to 
abandon the Springfield, which is a wonderfully hard- 
shooting rifle and has many advantages. But it is abso- 
lutely impossible to make these rifles fast enough to arm 
an expeditionary force, owing to the lack of capacity of 
our only two arsenals that are equipped for this sort of 
manufacturing. After the establishment of a rifle plant 
at Rock Island it was shut down and has been idle most 
of the time since, while Springfield has been running at 
only a small fraction of its capacity—all because Congress, 
which now passes the stupendous bond issue of $7,000,- 
000,000, has persistently refused to appropriate a few 
hundred thousand a year to keep these arsenals running 
so as to be accumulating a supply of rifles for just such 
an emergency. 

Springfield rifles can be made in any good rifle shop, 
but it requires special tools, fixtures and gages, and these 
take time-to make. They are now being manufactured 
in accordance with the recent appropriation for this pur- 
pose; but even had the appropriation been large enough, 
the time that it will take effectually prevents the use of 
the Springfield in large quantities such as will be required 
for the arming of a million men, and that may be only 
the beginning. 

The Lee-Enfield rifle has been 
ditionary forces, because we have factory capacity for its 
production, owing to the fact that we have equipped for 
this work in order to fill foreign contracts. The three 
plants so equipped are said to have a capacity of 40,000 
Enfield rifles a week with a little crowding, which means 
that the rifles can be made much faster than we will have 
men to use them, so that the supply to the British armies 
Reports do not agree as 
used or 


selected for the expe- 


will not suffer in the meantime. 
to whether the British ammunition is to be 
whether the barrels are to be chambered out to take the 
United States cartridge, which is a little larger and which 
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carries a heavier propelling charge. This is a detail that 
can well be settled later, as either kind of ammunition 
can be made in large quantities. There are some ad- 
vantages in having uniform ammunition that is readily 
interchangeable, but whether these features outweigh the 
good points of using the harder-shooting cartridge is yet 
to be determined. Those who recall the Civil War days 
remember the different kinds of rifles that it was neces- 
sary to use at that time. The lack of uniformity was 
greater then and had many more disadvantages than in 
the present case. Considering our unpreparedness, we 
are extremely fortunate in having an adequate supply of 
a similar arm available at such short notice. 


Ba} 


LACK OF APPROPRIATION DeLays CONTRACTS 


Now that the bond issue has been authorized, many 
seem to think that there is nothing to do but to go ahead 
and place orders. As a matter of fact, the real appropria- 
tion bills, the measures that actually release the various 
sums of money for use by the army or navy, have not yet 
come out of Congress. When they do, things will begin 
to move faster; but even then it will take time really to 
get the huge machinery of production in operation in all 
its branches. Every effort is being made to gather in the 
loose ends, so that things will move smoothly when they 
once get started; and there is every indication that an ex- 
cellent foundation is being laid. 

x 


SoME PROBLEMS OF THE COMMERCIAL Economy Boarp 


As an indication of this it is interesting to mention 
the formation of a Commercial Economy Board, whose 
function it is to study the relative value of the various 
industries to the country in wartime. Eliminating the 
industries which are directly or indirectly engaged in pro- 
ducing munitions and direct army products and which 
must have a full quota of men, this board is studying the 
industries that can be curtailed without affecting the nec- 
essarigs of life or the supply of needed materials for the 
army or other Government work. Such industries as 
jewelry, lace, fancy underwear and the like are likely to 
be seriously curtailed, but wherever possible they will be 
transformed into making the more useful products. Where 
this is not possible, the employees will be transferred to 
the more necessary industries. 

Small groceries and other distributors are also being 
considered as possible fields for economies in labor by 
combining the fields covered and releasing men for other 
purposes. This is an entirely new proposition for this 
country and will require not only a large amount of study, 
hut also great codperation and concessions in the interest 
of the general efficiency of the country. This board will 
also consider cases of overlapping and duplication in vari- 
ous plants and industries as a further means of prevent- 
ing waste of effort. 

The personnel of the board shows the character of the 
men who are serving in this emergency. The chairman 
is A. W. Shaw, of Chicago: other members are Dean Ed 
win F. Gray, of Cambridge: W. D. St. 
Louis; George Rublee, of New York; Henry 8. Dennison, 
of Framingham, Mass.; and Dr. Godfrey, of the Drexel 
Institute, representing the Advisory Council of National 
Defense. In addition to the board itself, Dr. Melvin T. 
Copeland, of Harvard University, is also working with 
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it and is making a study of data that have already been 

published or are otherwise available, to show what the 

European countries have done along this line. It is of 

course too early to attempt to predict what will be accom- 

plished, but it is very encouraging to know that such de 

tails are being considered, and by such competent men. 
& 


QUESTION OF HANDLING STORES 


Another encouraging sign of far-sighted preparation 
is the formation of what is known as the Storage Com- 
mittee, headed by Morris L. Cooke. This committee is 
preparing to handle the problem of storing and dis- 
tributing the various army supplies that are to be accumu- 
lated at different points of the country. While this may 
seem like a minor problem to those who are not familiar 
with the necessity of the rapid and economical handling 
of large stores of widely varying material, it is in reality 
a man-size job, as more trouble and delay can be caused 
by a lack of system at this point 
the surface. While it is essential 
rapidly and economically, much 
much expense added by not being 
and ship when wanted. 

Anticipating the need for this kind of service, J. A. 
Bursley, of the University of Michigan, has already 
started a school for storekeepers with 80 men, so that a 
number of men will have had the necessary training to 
begin the work and to teach others if necessary. A simi- 
lar school is being started in the University of Pennsy|- 
vania, and other colleges are expected to fall in line 
shortly. Work of this kind is particularly gratifying, as 
it shows the desire to find a place to serve, even if it be 
not in the limelight and is lacking the opportunity to 
secure the medals given for military honors. Then, too, 
the initiative to start work or training before its need is 
pointed out by dire necessity is commendable. 


* 


than seems possible on 
to have materials made 
time be lost and 
able to locate promptly 


can 


PROBLEM OF MUNITION GAGES AGAIN 


The question of gages for shells and other munitions is 
still unsettled, although careful 
given to it. There are two points of view at present, 
one of which advocates that the gages be furnished the 
manufacturers by the Government, and the other that the 
manufacturers be supplied with blueprints of the gages 
to be used, with the tolerances clearly marked, from which 
the required gages could be secured at the nearest available 


consideration is being 


source. All inspectors’ gages and gages used to check 
these inspection gages will be made by (or for) the Gov 
ernment and be tested by the Bureau of Standards, ac- 
cording to this latter plan. All shells must conform to 
these inspection gages, no matter where the shop gages 
have been made; and this should not be difficult, as the 
gage sizes would be clearly indicated on the blueprints 
furnished. These or any other gages would of course be 
tested at the Bureau of Standards when desired, but i* 
would have to be clearly understood that this in nowise 
affects the necessity of the shells passing the inspection 
gages. The bureau could only certify to the correctness 
of the gage when returned, and it could not be in any 
way responsible for the condition of the gage on arrival 
at its destination or after being used a few times; for 
gage wear is too often overlooked and leads to all kinds 
of trouble when it is not appreciated. 
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\dvocates of this plan believe it will have many ad 
vantages and secure production much more quickly than 
to have the Government supply the gage It would en- 
able each manufacturer to use all his own toolmakers or 


those of any local organization and would probably a 


tribute the work much more thoroughly over the manu 
facturing districts. Then, too, it puts the responsibility 
for the accuracy of the gaves up to the manufacturer 
rather than to the Government, making the Bureau of 


Standards re sponsible onl for master or checking gayves 


This whole problem of gages | ery apt to he underes 
timated by those who do not appreciate, first, the diffi 
culty of securing accurate wage n large quantities and, 
econdly, the amount of wear that takes place in gaging 
a thousand pieces This wear varies of course with the 
kind of gage and the nature of the piece measured The 
long-armed calipers used to measure the thickness of a 
hell wall wear verv rapidly, while some other gages will 
last ten times long befor requiring replacement 

The experience of others is alwa worth considerin 
ind when it has proved successful, it is a good guide or 
wisis, even if we do not folk t entirely Krom thi 


tandpoint the pl wtice of the Canadian Munition Board 
can well be tucdied with promt When an order for hell 
ts placed, tive (savin Department at Ottawa 1 notified 


j © quantit . time al adel ery. 


ers These fact how when the , eetion gauge rmiust be 
read now many Lue in eeded to take We © 
wear dur! the order. and ney tiv ! " or vill have 
Oo vO Ihe plan tl ! i nel ind’ this of at 
elf makes a check on production at different plants, a 
i} al tant fa 0 tt t the i wetiol bie 
cule 

Thi Ga 1) partine . nto av ' ' , 
tion of ovel 150 men It rie i" those puving gaves 
from Various make! those thi ives, both when 
new and from time to time to cl vear, and the clerical 
force who keep all record whieh a nearly as woportant 
as the vaves then “| | department has gaged o 
$500,000.000 worth of ells and upplied with all t 
fund needed to eur ol t VO! | mportance 
full reco) oe ) thicpse t t on thy overnil 
hoard. Car e do better than to ttern after this pla 
oO Tar a t t ut quireme! Na y thi vO 
the ha tive 7 iu ¢ si! | vit} i if] nf 
lorcee te t « ‘ 

Phere ne thing to be he d at tit 
vi h ha i direct beat nyo t nduct of re irat ’ 
of all kind that is vyhateve done rminet by 
mentary to the existi bureaus and organizatior rathy 
than as a substitute for then [hy ore that exist 
machinery can be utilized, « t hh it rye , 
a basis for future ol the bette So istead of 
eizing destructivel let us ti Preve weaihle thn rile 
ip these organizatior \ upplementar meat rather 
than b tearitiv dow! if tens? pits it has heen roved 
to be necessary There are so “al yrroblen that the 
reguiar bureaus will be glad to hand over engimeering 
matter to engineers al Keep their own men busy alone 
line in which the have bee pecially tramed 


\s an: xcam ple of the exagyverations we have been hear- 


interesting to note 


ing as to airplane performances, it 
what Maj. L. W. B. Rees, the aviator who accompanies 


the British war commission, has to say in regard to the 
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matter of speed. He places the speed of airplanes at th 
front as about 125 miles an hour as a maximum, an In- 


crease of only 7 miles during the past year. This is «le 


cidedly different from the tales we have been hearing of 


peeds of 150 to 160 miles an hour and makes the pet 
formances of our own fast machines nothing at all to 
he ashamed of, when we consider how very little actual 
experience we have had with them 

It is of course quite possible that even 200 miles an 
hour has been attained by some aviators in their thrilling 
nose dives from a great height, but this cannot be counted 
ax the speed of a machine, as a stone attains a terrifis 
velocity in dropping a few thousand feet. What we need 
is reliability, the assurance that a motor will keep o1 
the job as long as may be necessary and continue to 


deliver it rated) power over long periods, 


The Exventence Negpen To Promor 
AMERICAN AILROCKAFY 


While our atreraft has not been the complete failur 
ome would have us believe, it is far from perfect, and 
with good reason. The only way to learn to do a thing 
well is to do it often and to keep on dome it until ex 
perience shows us the weaknesses as well as the stron: 
points. This was the case with the automobile, and it ij 
the cus vith every form of machine development Wi 
developed the airplane, but we built very few with whic 
to experiment and from which to learn defects as a ba 


ior future improvement 


The French and the German immediately began te 
experi tand to build airplanes on a large seal Fault 
and Wei ( f were detected a they developed and col 
rected experience dictated This course wa repeater 
thousands of times, while we built airplane by dozen 
Voto ane prlan nae vere both improved far beyond thy 
peoenit = oat niited know led rrpanele }OS ne Wi ine 
lear and we will learn more and faster when we car 

ize their expenence and add it to our own. as we are 
" t | 


Phere are other circumstances, too. which we often ove 


Phe thving conditions in France vary no more tha 


they do in one small section of the United States, say a 
tate Ne Jerse But a machine «ce veloped to a hig! 
cle ow of eflicrenevy in that section would meet ery ail 
thot Colorado and might be almost a fail 
New Mexico, where climate, wind and air hav 

totall different haracteristh 
These are some of the reason vii it Is Necessary lot 
te wet tual experience of our own under these vary 
conditions, why the experienc abroad cannot be taken 


in a positive guide unless we are careful to compare all 


ne lTactors ! olved The airplane now it tse will hely 

is to attain the described efficiency, but it will take ter 

finn thy inber of machine and ten times the exper! 

ence to e us the master of the air that should belong 
t nonee! no air navigatior 


Phi i airplanes and motors i also being di 
ussedd; and there seems to be much misunderstanding as 
to the arrangements for such maintenance, even among 
those who should be in a position to know The state 
ment has been made on the authority of an officer in the 
fiving corps that few mechani were provided for, but 


that a! enlisted man might be assigned to this duty 
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whether he was an experienced mechanic or not. This, to the building of the engine lathe. At that time ( 
I am informed, is not in exact accord with the provision nati as almost unknown as a machine-tool building 
of the case, which do allow for a corps of mechanics center, and there is little doubt that the perseverance and 
The diffieulty is in securing them, as skilled workers in t! Tike of William Lodge formed a large factor 
this line are all too few and the builders of airplanes can placing that city in its present position on the machine 
offer higher wages. Here, as in many other lines, we tool building map. 
have not the number of trained mechanics needed, and The present company, the Lodge & Shipley Machin 
it affords a vood opportunity for those who wish a new ‘Tool Co founded by William Lodge and Murra 


line of endeavor 


Aime Ant Revarns as HANbLED ny THe Frencit Army 

The French army method, adopted under stre of 
military necessity, is to secure as many of the best me 
chanics as can be spared from the airplane factories and 
to enlist them in the aviation corps Repairs are wn 
charge of a skilled man with the title of sergeant, who | 
responsible for the work turned out by the men placed 
under him, 

When a machine comes down from a flight, it is gone 


if nece 


or groomed, nuts tightened, carbon scraped 


over, 

sary and mile hy othe worl dome a ria ly needed it record 
of alt repairs heing carefully kept Mach worker is a 
ivned to a parti ular job and becomes a specialist tn it, 
heing directly responsible to the sergeant and signing a 
repair slip for everything he coe T! must be O.KOd 
by the erveant before the machine ron nto ervies 


uvalii. 


Should it in found that any wal thane not ao 














work properly, either through norance or carel ie 
he is liable to military punishment to such a degre 
may eem to fit the case Thi aturally mal ‘ ! 
man careful to do his job right; or if he does not unde 
tan if fully. to consult the serveant more vara to it ty ee —— 
fore signing his name to the repair slip WILLIAM LODGE 
When perfect performance of airplane min mien the 
winning or losing of an important battle, too much care Ship n TROY if Mr. Lodyve as president It hia 
cannot be taken in repair wor) owl esent enormous proportion under the 
“ ruidane Specializing on the engine lathe, making it on 
‘i wet nel pnterest im life, a he often told | friend 
William Lodge, Pioneer Too] Builder, naturally led to many changes and improvements in it 
aii | le ] ; construction 
Dies Suc ( eniy Mu Lod f il Mwrvely respon ible for thy lormation of 
News of the death of William Lodge, or Unele Billy, a the Machine Tool Builders’ Association and was tt 
his hosts of friends affectionatel called hin. come us a econd pre lent. Ile was treasurer of the National Metal 
hock to all who knew him. And particularly to those who Trad Association for two ont and president of the 
have known him best, in the earlier da vhen the outlool Ohio Manufactures Association for a like term Thos 
was not always bright, as well as in his more prosperou vho have attended the annual meetin of the National 
ear for no amount of adversit er dimmed bh lille Metal Trades’ Association or the Machine Tool Builder 
failing good nature and his human nipathy. Association can never forget the active part almost om 
orn in Leeds, England, in TRIS, bn ine to thi TD ariabl ikem vy Mr. Lodge, or his unfailing good hu 
try in 1860 after serving ty apbrentice moi tiie mative mor, both un personal contact with the member and ov 
town Landing in Philadelphia, he did not TU lat tye annual rendition of bh vell-known moke One 
desired in the way of employment and wandered as far a i typified both he vhole-hearted good nature and 
St. Louis. often in close quarters fina all until 172 the hold his personality had in the hearts of his friend 
when he finally went to Cincinnati The i ! hiel What better tribute can we pay any man than to say that 
he raised the necessary funds for the trip b ellis loved for his personal characteristics a well a 
watch was one of his favorite storie n later year anc or | achievements in his work-a-day world? And thi 
when told as only Unele Billv could tell it ,one evel expeciall true of William Lodge among the men tn 
forgot it. the machine-building field 
He began work as a journeyman machinist in Cinem Vr. Lodve was a member of the Cincinnati Chamber of 
nati in 1872 and soon became foreman. Eight vears later, Commer the Busine Men’s Club, the Merchants’ and 


in 1880. he started a little business of his own in a part 


nership known as Lodge & Barker, which afterward be 


Lodge, Davis & Co.: and here began his devotion 


came 


Manufacture! \ 
vree Mason 
Weber Hl 


and was a thirty-se 
widow and two d rughite ra. Mre 


Dolle, urvive 


mcimtion, 
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Another Metric Danger 


The Springtield rifle is a Government weapon made 
only at the Springfield and Rock Island arsenals, while 
commercial factories are equipped for the production of 
Lee-Enfield guns. Consideration of the subject by our 
War Department has shown that to furnish commercial 
factories with gages, jigs and special tools for the produc 
tion of the Springfield rifle would involve a delay of 18 
months to two years. As private factories are already 
equipped for the production of the Lee-Enfield gun, this 
delay will be saved by the adoption of that gun; and this 
rifle has been decided upon for foreign use, although 
the Springfield is considered the superior weapon. 

And now comes Dr. George F. Kunz, who, as president 
of the American Metric Association, advises the head of 
the War Department to have our “new guns and other 
weapons of war made in accordance with the metric 
system.” 

If a delay of from 18 months to two years would be 
involved in fitting commercial factories for making the 
Springfield rifle, which is already manufactured upon a 
large scale in the two Government arsenals, how much 
time would be required to prepare factories for the pro- 
duction of all military equipment to the metric system, 
for which equipment the drawings have not even been 
begun? Equally to the point, when will Dr. Kunz and his 
supporters learn that there are several things about ma 
chine-shop measurements that they do not know? 

The simple-minded folly of this suggestion should not 
blind us to the situation, but on the contrary it should il- 
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ton, Conn., 


expects to go to Sweden very shortly 
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luminate the situation. We have, in this recommendation 
of Dr. Kunz, a measure of the extent to which the metric 
party is prepared to go. We have a measure of the intel 
ligence behind the metric movement and a measure of 
the wall of ignorance and fanaticism with which we have 
to deal. More to the point, the manufacturers of this 
country have here a measure of the consideration which 
their interests will gel when their turn comes. Let there 
be no mistake; their turn will come unless they organize 
to fight the stupid, ignorant, fanatical metric propaganda. 
The means for fighting it are now complete in the organi 
zation of the American Institute of Weights and Meas 
ures, of 20 Vesey St., New York City. Every reader, and 
still more every advertiser in these columns, should 
no time in enrolling his name at that office. The Amer- 
ican Machinist has joined the American Institute of 
Weights and Measures as a corporation member. Have 


lose 


you ? 


Advising Employees How To Act 
Under Present Conditions 


The poster advising employees how to act under pres 
ent conditions, which was reproduced in miniature on 
page 701, Vol. 46, has met with such a demand that the 
first printing is exhausted. This need not, however, deter 
shop owners and managers who wish these posters from 
asking us for all they need to hang in the various depart- 
ments of their works. We are running more through the 
press and are glad to be of service to American shops. 

* 


Testing Materials, will hold its twentieth annual 
meeteing at Atlantic City, June 26 to-2%, 1917. 





Personals 











Pitts 


John A. Brashear has returned to 
the 


Dr. 
after a four months’ trip through 


burgh 
Orient 


F. T. Weaver has been appointed superintendent 
of the Pennsylvania Saw Works, Frackville, Penn- 


sylvania, 


Cc. C. Bradley has been nominated for the 
presidency of the Manufacturers Association of 
Syracuse, New York 


J. H. Marlotte has become connected with the 
I. R. Stone Tool and Supply Co., Detroit, Mich., 
and is to have charge of the machine-tool depart 


and will be glad to place agencies in that country 
for American machine-tool builders 

J. N. Kelly has resigned as superintendent of 
the Ross Gear and Tool Co., Lafayette, Ind. 
L. Usner has been made assistant manager, J. P. 
McParland, superintendent of machine shops, and 
M. C. Griswold, superintendent of assembly 

T. F. Webster, formerly of the Link-Belt Co., 
has resigned to take the position of vice president 


of the R. H. Beaumont Co., Philadelphia, which 
specializes in hoisting and conveying machinery 
Mr. Webster will be connected with the sales 
department 

J. F. MeCloskey has resigned as tool-division 
superintendent of the Kemington Arms and 
Ammunition Co., Bridgeport, Conn., to become 


Dover-MecDevitt Co., 


Headquarters are to be at the Hotel Traymore. 


The National Machine Tool Builders Associa- 
tion The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 


99 

The Society of Automotive Engineers will hold 
its annual convention at Washington, D. C., June 
25, 1917 


American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

The American Drop Forge Association will hold 
its fourth annual convention in Cleveland, Ohio 
on June 14, 15 and 16. A number of technical 
papers and several exhibits will be presented 


mons. Pawtucket, R Mr 


partner and manager of the 
McCloskey 


was formerly Boston Branch National Metal Trades Associa 


G. E. Thomas has been transferred and will Connected with the Taft-Plerce Manufacturing Co. tion. Monthly meeting on first Wednesday of 
become one a oe - ae and the United Shoe Machinery Company each month, Young’s Hotel. W. W. Poole, secre- 
c » C ‘ a 8. ! » New Englanc ary - ¢ " 

hine __fo., Medina, , in Me t gla P. E. Thomas, formerly general manager, has tary, 40 Central St , Boston, Mass i : 
district been elected president of the Kempsmith Manu The American Society of Mechanical Engineers 

WwW. YT. Clark has resigned as manager ot the facturing Co., Milwaukee, Wis. The additional will hold its annual spring meeting at Cinein 
Traylor Engineering and Manufacturing Co.  omecers elected are as follows: John Goetz, vice "ti, Ohio, May 21 to 25. There will be a 
Allentown, Penn., to become manager of the Mo president and works manager; F. Wollaeger, Jr., 20!Mt, session with the National Machine Tool 
line Plow Works, Moline, Illinois secretary; E. E. Leason. assistant treasurer and ullders Association on May 21 The head 

quarters will be at Hotel Sinton 


vice president of 


James McNaughton, formerly 
has been appointed 


the American Locomotive Co., 


purchasing agent; Peter Lowe, assistant secretary 
ind manager. of sales and advertising. 


Providence Engineering Society. Monthly meet 
ing, fourth Wednesday of each month A. E 





assistant to the president of the Eddystone Am 

munition Co., Eddystone, Pennnaylvania : 
A. L. Barrett, formerly with the Union tron i 

Works, San Francisco and Alameda, Calif., has 


Business Items 


Thornley, corresponding secretary, P. 0. Box 796, 
Providence, R 

New England Foundrymen’s Association Reg 
ular meeting, second Wednesday of each month, 





resigned and joined the Vulcan Iron Works, San 
Francisco, in the capacity of general foreman 


The Railway Car Manufacturers Association has 
61 Broadway, N , 


Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday Elmer K. Hiles, secretary, Oliver 


New York 





W. C. Hammond, formerly assistant manager of —— r~ office at 
the Standard Cast Iron Pipe and Foundry Co., ty, Room 2216 
Bristol, Penn., has been appointed general man TF, 


ager of the William E. Hill Co., Kalamazoo, Mich- 
igan 





formerly with the National 


Forthcoming Meetings 


Building, Pittsburcs, Penn 
Rochester Society of 
Monthly meeting, last Thursday 


Technical Draftsmen. 
0. L. Angevine, 








WwW. 8S. Quinian, 
Screw and Tack Co., Cleveland, Ohio, has become 


dr., secretary, 857 Genesee St.. Rochester, N. Y 


associdted with the Maynard H. Murch Co., of The twelfth annual exhibit of foundry and Superintendents’ and Foremen’s Club of Cleve- 
_~ Bs ~ city, in the capacity of industrial machine-shop equipment and supplies will be held land. Monthly meeting, third Saturday Philip 
counse under the auspices of the American Foundry Frankel, secretary, 310 New England Building 
Fi ng } a — ane oo - ees men’s Association in the Mechanics Building, Cleveland. Ohio ; . ” 
of the National Foreign Trade Council to become Boston, Mass., from Sept. 25 to 28, 1917. The West . , : 
’ , . & oo, estern Socie ingineers, Ch 
manager of the foreign-trade department of W. RK. officers of the exhibit committee are: President, meouier . a , oe. - m. 
srace & Co. Davis will succeed Mr. Jj. Pp. Pero, Missouri Malleable Iron Co., East month, excepting July and August. E. N. Layfield 
Patchin. St. Louis, Ill. ; vice-president, Benjamin D. Fuller, secretary, 1785 Monadnock Block, Chicago, Ill. 
H. A. Coffin has severed his connection with Westinghouse Electric and Manufacturing Co., Philadelphia Foundrymen’s Associat! = Meet 
the Firestone Tire and Rubber Co. and has be- Cleveland, Ohio; sec:vtary and treasurer, A. O ings, first Wednesday of each mc nth. "Ml . fs ‘ 
come associated with the Detroit Pressed Steel Backert, 12th and Chestnut Sts., Cleveland, Ohio; turers’ Club Philadel »hia Penn “Hl w wd Ee 4 
Co. in the capacity of manager of the wheel manager of the department of exhibits, C. E. secretary. Pler 45 North,’ Phil jel hi — 
department Hoyt, 123 West Madison St., Chicago, Illinois sa. League of Am 7g a a 
we e e ular m od 
Alexander Engblom, formerly mechanical su- The American Society for Testing Materials, ing, second Friday of each month. Oscar 8 Teale 
perintendent of Sidney Blumenthal & Co., Shel- affiliated with the International Association for secretary, 35 Broadway, New York City : 
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~. Che Highest Railroad Shop 
in the United States =. \ é 


. By Irank A. Stanley 








SY NOPSIS—Not only is the shop at Sparks, 
Vev., of unusual interest because of its high alti- 





tude, hut also because of the mechanical equip- 
ment provided and the Mallet-Consolidation, Mal 
le '-Mogul and Mikado engines that are overhauled 
there. In this article, the first of a series on rail 
road-shop operations, a number of interesting 
pre ces of equipment are desc ribed., The work han 
dled includes all lypes from small details to heavy 


engine repairs, 





The Southern Pacific Co’s. division shops at Sparks, 
Nevy., are situated on a plateau in the Sierra Nevada 
Range at an elevation of nearly 5000 ft. above sea level and 


about 250 miles distant from San 
Francisco. Some 50 miles to the west 
ward is Summit, the highest point 
reached by the Ogden route from Cali 
fornia east, where at an altitude of 
over 7000 ft. and under the protection 
of 40 miles of snowsheds the tracks 
of the Southern Pacific system are car- 
ried over the ridge of the Sierras. 
The community of Sparks is a typical 
railroad town of approximately 3000 
inhabitants, a large percentage of 
whom are directly employed by the 
railway company. Four hundred en 
ginemen and trainmen run out of 
this town every day, and under ordin- 
ary conditions in the transportation 
business fully 600 more are kept busy 
in the repair shops and roundhous>. 
An attractive clubhouse is maintained 
here for the local employees and for 
the hundreds of others, living else- 
where on the system, who lie over at 
this point waiting for their runs back 
home. The mayor of Sparks is a 12 
Southern Pacific man, Foreman 

Cheney of the blacksmith shops. The roundhouse 


numerous examples of heavy locomotive equipment 











FIG. 4 ROTARY SNOWPLOW WITH 


a 40-stall building, and here may be seen at any time 


ending Milado, Pacific, Consolidation and Mallet types 
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of engines. Running west from Sparks there are some 
15 Mallet-Consolidation, a dozen Mallet-Mogul and 65 
Mikado locomotives, while for handling traflic east from 
this point there are over 40 Pacific and 50 or more Con 
<Olidation types of engines. This equipment, together 
with rotary snowplows and other apparatus, provides a 
varied line of work for the shops, from heavy repairs 
down to small details. 


Tur Untove Location 


The Sparks shops may be said to occupy a unique 
situation, located as they are at what I believe to be the 
highest altitude of any railroad plant of importance or 
any general machine shop of any size in the United States, 
Situated on the eastern slope of the Sierras in a section 
where fair skies and clear sunshine 
prevail through practically the entire 
year, where at the extreme only a few 
days of stormy weather may be ex 
pected in the course of many months, 
these shops have the advantage of a 
real asset in the wav of sunlight and 
healthful atmosphere that might best 
he appreciated perhaps by plant man 
agers operating in climates where dis 
couraging weather conditions go far 
toward affecting adversely the activi 
ties and effectiveness of shop em 
plovees. The clear illumination by 
sunlight in the Sparks shops and the 
neat and orderly appearance of the 
interior of the plant reflect at onc 
to the visitor the invigorating and 
ktimulating influences of the natural 
conditions surrounding the entire com 
munity. These conditions are. well 
brought out by the general views, Figs. 
1 and 2, the one representing the 
main bay of the machine shop with 
WHEEL its double line of heavy planers, wheel 

lathes and so on, the other showing 
a considerable portion of the overhauling and erecting 
aisle with a number of locomotives of various classes 
over the pits. These two engravings illustrate clearly the 
characteristic features of shop construction, the steel col- 
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FIGS. 1,2 AND 3. VARTOUS DEPARTMENTS IN THE HIGH- 


ALTITUDE RAILROAD SHOPS AT SPARKS, NEV 
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umn, girder, monitor and gallery arrangement, the loca- 
tions of windows, skylights, crane runways, etc. The crane 
in the far end of the view presented in Fig. 2 is of 100 tons’ 
capacity, with double hoists for picking up bodily locomo- 
tive boilers and frames for wheeling. The other travel- 
ing crane, shown in the first photograph, is of lesser 
capacity, but of ample size for handling the heaviest 
planer and lathe work in and out of the machines. 

As will be noticed from Fig. 2, the pits are located 
crosswise of the length of the shop building, and the 
tracks from these lead out to a transfer table by means 
of which the engines are shifted from the vard tracks to 
the shop and vice versa. 

The machine-department view, Fig. 1, shows in the 
foreground two planing operations that will be referred 
to in detail in another article. The planer at the left is 
illustrated in operation on a crosshead attached to its 
piston rod and supported on the platen of the machine 
by a pair of angle irons provided at the top with suitable 
V-seats and clamps 
by which the pis- 
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stitutes a serious problem tn the work of handling traf 


lic over the division and imposes more or less severe serv- 
ee upon the equipment, 
Fig 


_ 


The rotary plows used, of the type illustrated in 


t, have a 12-ft. wheel with 10 sets of blades that measure 
at the outer ends about 18 in. in width and have a length 
of about 5 ft. These blades, or vanes. are adjusted at the 
shops to uniform lead or pitch and normally are set for 
a lead of approximately 2 in. 

The foregoing reference to weather conditions in this 
locality during certain of the winter months will suggest 
to the reader the possibility of extreme cold at intervals 
through the season. While periods of temperatures con- 
siderably below zero are not extended over any great 
leneth of time, nevertheless thev are of sullicient duration 
to make necessary adequate provision for keeping the 
shops and roundhouse in comfortable condition for the 
workmen, In this connection an important feature is 
the system of rolling steel doors, Figs. 5 and 6, for closing 
the entire length 
of the roundhouse, 





ton rod is located 
parallel with the 
platen and held se- 
eurely while the 
guide bearing sur- 
faces are planed 
out in the cross- 
head. The planer 
at the right of the 
aisle is shown with 
a pair of driver 
boxes in position 
for the planing of 
the bearing sur- 
faces along their 
edges. Fig. 3 is 
included in this 
article to illustrate 
the | arrangement 
of some of the me- 


tools a 





dium-sized 


and the method of = iq.10. TANK AND CAR USED FOR CLEANING GREASY PARTS IN SODA BATH 


lighting, ete. A 
variety of work attended to in this department will be 
illustrated in later articles. 

Very few examples of big Mallet articulated locomo 
tives are seen in the East, although such engines are com 
mon enough in the mountain districts of the West. For 
this reason it 1s believed that the title-piece illustration 


T clot - 


may be of interest to most readers, showlny as 
one of the Mallet-Consolidation locomotives that Is, a 
2-8-8-2 type—just outside the Sparks roundhouse. Lik 


the other Southern Pacific engines. this locomotive is ar 


oil burner and is one of many similar machines used o1 
the heavy grades west of this division point. 

Another interesting example of important equipment 
taken care of at this point is the rotary snowplow illus- 
trated by Fig. 4. | 


Despite the many miles of snewsheds 
over the Sierras, blockades do occur now and then in the 


midwinter season. While the heavy snowfalls add to the 
entertainment of the thousands of Californians who travel 
up over the mountains for a few days of pleasure during 
the winter carnival at Truckee, which lies just west of 
Sparks, the clearing of the tracks after each storm con- 








The views referred 
to illustrate the 
doors opened and 
closed) and show 
the method of 
operating with 
hand chain and 
gearing, so that 
any door may be 
rolled up to clear 
the corresponding 
track for an en- 
gine passing in or 
out and then as 
readily dropped to 
close the passage- 
way completely. 
As is the case with 
other of the shops 
on the Southern 
® Pacific system, an 
apprentice school 
is maintained at 





Sparks. THlere, systematic instruction in drawing, mathe- 
matics and other branches is given the shop apprentice 
wove. At the present time some 10 or more are availing 
themselves of the opportunitv thus alforded them for 
supplementing their shop training with the school 
ranches essential to their advancement in mechanical 
pursuits. Moreover, the system of instruction is not lim- 


ited to bovs and youths attending the regular apprentice 


asses mentioned: in addition, mature mechanics, et 
einemen and trainmen are given lectures and instruction 
in various departments of work such as the construction, 
ipkeep and operation of air apparatus of various kinds. 
For the latter purpose there is a special building in the 
Sparks vards, where a lecture room has been fitted up 
with complete outfits of air-brake equipment and similar 
apparatus. In this department the men who have the 
handling of such equipment in the shops and on the road 
are taught every important feature of its construction 
and operation. Figs. 7, 8 and 9 show certain parts of 
the equipment for the demonstration and test of air 
brake equipment as installed in this lecture room. 
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5. THE ROLLING 


DOORS OPEN 
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The final view in this first article on the Sparks shops 
and methods illustrates a very convenient arrangement 
for cleaning locomotive parts preliminary to sending 
them into the shops for overhauling. In many cases 
these engine members are heavily coated with grease, grit 
and dirt, and it is oftentimes an awkward task to handle 
them at all until after they are put through the cleansing 
Process, For this operation a tank has heen constructed 
in the shop yard, as shown in Fig. 10. Here, all such 
soaked and thoroughly el aned of slush and 
The tank is of 


such proportions as to admit a good-sized steel car, which 


parts are 
dirt in a bath of hot sal soda or potash. 


is run down into the pit upon a pair of inelined rails. 
The car 


plates, so that the cleansing medium flows freely through 


is formed, sides and bottom, with perforated 


the container and over the material to be cleaned. 

The entire outfit, car and contents, is ordinarily sub- 
merged completely and is left under the hot liquid until 
all the metal parts in the perforated body are freed of 
their accumulation of grease and dirt. One of these dip 


ping cars will be noticed on the oross-track at the right. 
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FIG. 6& THE ROLLING 


DOORS CLOSED 


The tank, or pit, as will be seen, is surrounded by a 
The track for carrving the dipping 
The fogged 


heavy guard rail. 
car is located at the farther end of the pit. 


appearance of the center of the illustration is not due to 
halation of the negative, but to the dense cloud of white 


vapor rising from the steaming tank of soda water. 
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DEPARTMENT FOR DEMONSTRATION AND TEST OF AIR EQUIPMENT 


FIGS. 7, 8 AND 9. 
USED ON THE VARIOUS 


Central Selling Organization of 
British Machine-Tool Builders 


A coéperative plan for exporting machine tools of 
British manufacture has been developed and is consum- 
mated in the formation of the Associated British Ma 
chine Tool Makers, Ltd.. as noted on page 660, This 
company has a capital of $500,000 and was registered 
on Feb. 14, Victoria St.. 
S. W. 

A central selling organization has been inaugurated in 
London, and subsidiary companies will, as soon as pos- 
sible, be formed in certain continental countries, particu- 
larly Italy, France and 
China for example, the association will work with an es- 
It will not confine itself to its own tools 


of this vear, with offices at 34 


Belgium. In some other cases, 


tablished house. 
exclusively, but will take up agencies for others outside 
of its own products, the only requirement being that all 
articles, for which the taken, must be the 
product of British manufacturers. 

The overlapping of products is to be prevented as far 
as possible, and the following list will indicate the ar 
rangements that have been made in this direction as well 


Archdale & Co., 


agency 1s 


is the members of the association: J. 


Ltd., Birmingham, light radial drills and also certain sizes 


TYPES OF ROLLING STOCK 


of millers; W. Asquith, Ltd., Halifax, heavy radial and 
vertical drills; J. Butler & Co., IHalifax, light slotters, 
light planers and shapers; Churchill Machine Tool Co., 
Ltd., Manchester, grinding machinerv; Kendall & Gent, 
Ltd., Manchester, plano-millers; J. Lang & Sons, Ltd., 
Johnstone, lathes of the lighter patterns 5 G. Richards & 
Co., Ltd., Manchester, boring mills; T. Shanks & Co., 
Johnstone, heavy lathes, planers and slotters; Smith & 
Coventry, Ltd., Manchester, plain and universal millers, 
high-speed planers and certain gear cutters; H. W. Ward 
& Co., Ltd., Birmingham, capstan lathes, 


Pa 


A. S. M. E. Convention 
The Cincinnati Planer Co., Cincinnati, Ohio, is issuing 
to anyone interested an attractive little booklet, “Or- 
ganization and System,’ which outlines the shop system 
Placed on the outside of the booklet 
conven- 


used in its plant. 
is a sticker calling attention to the A. S. M. E. 
tion in Cincinnati, May 21 to 24 . 

Since both the A. S. M. E. and the National Machine 
Tool Builders conventions are to he held in Cincinnat! 
at the same time an unusual effort is being made to ob- 
tain a record-breaking crowd that will be amply en 
tertained 
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Some Problems in Selecting Help 


By k. F 





SYNOPSIS 
functory and hurried manner, and by persons who 
ill-fitled for the While no one 


lible when it comes to selecting the right man for 


Ilelp is loo otlen selected ima pet 


are work, is infal 


the job, the cost of changing help is frequently 





great enough to warrant paying a man whose 
knowledge of human nature and sympathy with 
the proble yi fil him for the lash 

When | was a small bov [I conceived the idea that 1 


fat. and 


ideals wer 


a vouth was named George. he was necessarily 


that if his name was Fred, he was slim. My 
all named Harry. Today, our ideas of the suitable kind 


of men to work in our shops are based on similar reasor 


ing, with the difference that we see many Georges and 
more Freds, but not enough Harrys. We have had bad 
lune k with several red-headed men, therefore we hire ho 


We had excellent 


‘ss with a man whose ears stuck out like sign boards, 


more until they have their hair dyed. 
SUCE 
consequently we watch out for men possessing this char 
acteristic. Being predisposed to see these men successful, 
we go out of our way to make them so, or we fool ourselves 
that they 
friends know that we are doing all their work ourselves 


into thinking are all right, even though our 
Qn the other hand, we do not give quite so good a 


chance to the man whom we think destined to fail, be 


cause we once knew a failure who looked like him. Even 
though we vet up ina conference and tell other people 
that 


to bring it 


that every man is entitled to an opportunity, and 


there is good in every one and it is our duty 


out, we do not live up to our speeches, 


The Vatue or Tests 


It is the reaction from this selection by bias that has 


made otherwise sensible and level-headed business men 
look to psychological tests to provide a means of selecting 
the right man for the right job. It is the same thing that 
leads the college professor to substitute percentage marks, 
based on examinations, for personal judgment. He knows 
his judgment is not much good, and he does not expect 
the pupil or his parent to have any better opinion of it 
The that he resorts to 
records to which he can point and say: “See, on Friday 
the thirteenth your son took an examination on which | 
could not possibly than 10 
Averaging this with my very high personal opinion, which 
| have set down here at 90 per cent., he failed to pass by 


Ih like 


eXamination by 


than he has himself. result is 


vive him more per cent. 


15 points.” manner we are looking for some 


scheme of which we will be able to say 
to an applicant for a position, “You see, my dear sir, 
vour mark based on the psychological test is only 49 per 
cent., while we have a very rigid rule that requires at 
least 50 per cent.” 

I have no doubt that we will yet arrive at that stage, 
because | have unlimited faith in the foolishness of this 
little old world. 
hehind unintelligible excuses and unintelligent methods 
We have 


made fun of women for sO many years for settling all 
weighty matters offhand, and giving as the reason the 


It seems to be necessary for us to hide 


of making up our minds about abstract things. 


HENRY 

simple word “Because, that we are ashamed to acknowl 
edge we have no better excuse for the various hunches 
and other obsessions that reall determine our course ol 
action. So TT expect to see the time when every one of 
us that wants a job will get it by a sort of civil-service 


examination that will have even less apparent connection 
with the things we are to do than the Government exam 
When this time 


ren mbering disconnected and imconse 


iInations have now comes those few who 


have a faculty of 


quential information will get the jobs, and the poor devil 


whose only qualification ts his ability to do the work will 
have TO take thy leavines 
Testing Menvat ALacnity INSTEAD OF SKILL 


This is really what the pave hological test means, for it 
test the Victim, A 


or who is given to speculating 


un only mental alacrity of thi man 
who likes to play solitaire, 
can interest himsell 


Inde 


inspect armature shafts 


heavens, 


Declaration of 


on the number of stars in the 


in counting the os and is in the 


pendence, while the man who can 


to a fraction of a thousandth can hardly orig himself to 


take up seriously the task of sorting cards to determin 


his ability to do what he may have done for years, 


In the meantime, we have to go on hiring men by some 
sort of hit-or-miss scheme, and we like to make hits as 
often as possible, Like most of the faults of business 


men. we have no method of tersely stating 


of othe: 


our Oplbion 


men, and we have made no analysis of our Opih 


ions of them What follows is simply an attempt to ex 


press in words what we have really done for years in 


sizing up men by the common, or horse-sense, method. 
The first thine we all desire to learn is the attitude. of 
holy horror of 


the applicant toward work. We have a 


the man who only comes out after a job when his wif 
vets after him with the broom. We might like to hire 
his wife, but not him. Then there are the men who are 
certain that the world owes them a living and who d» 
not want to even pay the cost of collecting the bill. On 
the other hand, there are many men who find themselve 
happiest when they are working hardest, and we hire 
them even though we know that they will work uy out 


of the job we put them on a little sooner than we might 
like. 

How can we discover which class the applicant is in? 
Ask him; 


al) about the jobs he has been on and why he got through 


not the direct question, but get him to tell you 


in each place. A man who has only left one job to go 
reorganization oO} 
If he has floated 
about almilessly, however, he cannot alwaves be condemned, 
If he is a the 


country, and the influence of some one shop may be the 


to a better one. or because of failure or 


the company, is likely to keep his habit. 


voune fellow. he may be traveling to see 


means of making him settle down into a much more con 


) e never been outside the 


WV he 


tented state than many ; 
town they work in. Then, too, a man who thinks the 
world owes him a living is likely to give it away in con 


versation. 

We may 
who can do the 
think we know we have often failed to get full value from 


to ourselves that all we require is a man 


“al \ 


work we want done, but if we stop to 


men of unquestionable ability A divided interest or 
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lack of any interest at all is worse for our pocketbooks 
than lack of knowledge or experience. That leaves the 
second thing on our list. knowledge of the work and 


training for it. 
Modern organization is rapidly getting us away from 
the trade We few who 


possess knowledge ola complete trade, they 


need a men 


hut 


idea, will always 


will be 
in the shops where our special machinery is developed o1 
our repair work done rather than in manutacturing de 
partments. Competition will not allow us to manufacture 
with men who can turn from one machine to another and 
who can build a machine all the way through from start 


to finish. The natural outcome of this is that the semi- 


skilled operative is coming into his own. We require 
men who can learn to do some one thing quickly. Thi 
fact that he has worked on similar work for one of ou 
competitors does not weigh so heavily in our minds as 
it did, because we are pretty sure that our way of doing 
the job is better, and we know it is usually harder to teach 
an old doe new tricks than a voung one. 
Test or Menvan Apiniry VALUABLI 
Some little test of mental ability is often valuable be 


cause it indicates whether he can comprehend instructions 


or not. The average foreigner, recently arrived in this 


country. will sav “Yes. ves.” to everything that is said to 


him unless he thinks he is in wrong, when he will shut 
up like a clam. But if he is told to go somewhere and 
sit down, or if in the physical examination he is told to 
take off part of his clothing, or to stand on the scales, 
or to cover one eve and look at a card, the person who 
gives the instructions gets a pretty clear index of the 
man’s mental activity if he makes due allowance for his 
lack of acquaintance with the language. 

When we have determined whether or not he will work 
if we hire him, and whether he is able to do the work we 
want 


th 


have in mind, or is capable of being taught, we 


the chances are of his being loval to 


intend to treat him so well that 


to know what 
company. Of course, we 


he ought never to have a thought of leaving us, but we 


know that the average man leaves whatever job he has 
oftener than once a vear no matter whose shop he is in 
We also know that a man who damns the last shop le 
worked in will verv like do the same to our shop when 


We like to not 


shop out of 


he leaves us, would have men who do 


condemn ever\ hand, because they will not 


be so likely to make hasty judgment as to our intentions. 
Consequently, we sometimes lead a man on by a few ques 
unburden himself as to his previous relations 
a chance to tell us what rotten shops hh 


We little 


allowance, however, because men often think that we like 


tions to 
and give him 
has worked in in the past. ought to make a 
to hear our competitors run down, as possibly some of 
us do. 

In others 
we know that men of good initiative will not Wi 
all have jobs that we wish we did not, and that we are 


know 


In many places initiative is worth money. 
stay. 
ashamed to ask people to take, and we that no 
matter how monotonous they may be there are always men 
who want them and will take them in preference to any- 
thing that calls for responsibility or thought, or initiative. 
They do not want to be promoted. They expect a little 
increase in pay from vear to year, and they are worth it, 
because they give the employment manager nothing to 


worry about. 
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[t is more difficult to pick out the man who will go 
ahead on his own responsibility than to discover his ca- 
pacity for work, but a little inquiry as to what he does 
in his own time will uncover any disposition to venture 
field and to stick to it. Almost any man will 
but the proportion who 
actually harvested more 


into a new 
admit having started a garden, 


have carried it through and have 


than they put in the ground is small. Men who build 
furniture at home in the evening or who take correspond- 
ence courses and stick through them are likelv to be will- 


Initi- 
also shows in the way a man makes out an applica- 


ing and anxious to start something for the firm. 
ative 
tion blank or answers questions. The man who goes ahead 
and thinks the author intended or 


who anticipates questions by stating his case completely 


fills in a blank as he 
Is pretty sure to be a man of some pep in other things 
as well 

Then there is courtesy, To be sure we do not care to 
-our shops operated on a five-o' lock-tea basis, but we 
to have a grouch around. That is really all that 
One man can say almost anything that 


ha 
all hate 
ddiscourtesy Means. 
comes into his mind in a shop and get away with it, 
provided everyone knows that he is square and does not 
carry ill feeling over night. Even the man who flies in 
rage because someone breaks a belt pole can get away 


with it if he is impartial in his tirades, and if he does 


not do more than blow off steam. The kind of discour- 
tesy that cuts is the kind that nurses imaginary griev- 
ances, talks behind the bess’ back and sneers at everything 
and everybody. 

This is the one thing that seldom shows when a man 
is looking for a job. If he is ever on good behavior that 
Whether one is justified in making some 


to the surface or not 


is the time. 
slurring remark that will bring fire 
is questionable. For a time I thought that if a man 
could see a joke he could not be discourteous enough to 
do any harm, but [| am not so sure of that now. However, 
the 
one a pretty good chance to guess correctly. 
A man with a quick, ac- 


combination of a joke and a look at his eyes gives 
The eyes tell 
more than most people think. 
tive eye that seems to drink in what you say is almost 
to have something him. I say 
advisedly, for I have been badly fooled at times 


certain worth while in 
“almost” 
by not distinguishing between a quick eye and a roving 
one When a man cannot direct his gaze, but keeps look- 
ing all about, he may be nervous or he may be suspicious. 
Suspicion does not make for loyalty, because the suspi- 
clous man cannot drop his SUSPICLONS long enough to 


consider the point of view of the firm he is working for. 


ABSTINENCE, MODERATION OR SOUSE 


Another thing that we all want to know about is so- 


brietv. It appears that this should be determined by the 
examining physician if there is one, but the doctors tell 
us that we are just as well able to discover anything less 
than a case of delirium tremens as they are. Of course, 
the man who is so thoughtless as to come in with a breath 
that you can hang a hat on is out of the question, but 
there are many men who have periodic souses who show 
no ill effect between drinks. If it were not for the loss 
of profit on their work while they were keeping up their 
reputations we might like to have them. Even then | 
recall one planer hand that managed to come in every 
day and turn out more work than any other man I ever 
had, though he was not out of the influence of liquor for 
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a minute during three months. Fortunately, that wa- 
in the days previous to workmen's compensation. Now 
we would not dare let him come in to work. Most men. 
when they are asked if they drink, will say no without 
compunction. But if they are asked in a matter-of-fact 
way, “You take a glass of beer occasionally, don’t you?” 
they will cheerfully admit that they do unless they are 
total abstainers. 

Another matter of interest is the man’s willingness to 
improve. A man who has been in this country for two 
wv three vears and has never made any effort to learn to 
read English is not likely to make a serious effort to do 
more than be around on pay day. If he has read or 
studied anything, no matter what, it indicates an attempt 
to make If his efforts were wrongly 
directed, it should be possible for us to redirect them so 
As a matter ol 


fact few men who show no signs of self-improvement ever 


more of himself. 


that he and ourselves will be the vainer. 


# 
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get the maximum wage in the job for which thev wer 
hired, and almost none secure promotion to better jobs. 

It takes some little time to write this analvsis, but as 
fact the things that flash 


the emplover’s mind while he is looking a man over. No 


a matter of these are across 


set list of questions will brine them all out, nor will the 


answers show in a man’s physiognomy., The same man 


questioned on two different days will not respond in the 


same way, which is right, for he ts not alike on any two 


days. Nothing serves better than to sit down and talk 


with the applicant until his mind is at rest, his fears and 
suspicions lulled, and he is ready to do his part to sell 


vou his services. Questions which appear to him to be 


personal can be asked in such an impersonal way that it 


he is possessed of any initiative at all he will answer. 


This takes time, but is it not worth a little time to find men 


who will stav longer than the six, eight or ten months 


that the average worker now remains on any one job? 


Making a Six-Throw Model Crankshaft 


By HERBERT 





SYNOPSIS 


of any new machine the machine 


In building the experimental model 
methods 
generally vary considerably from those used when 
This tells 


six-throw crankshaft for an automobile motor was 


lise d 


production is started. article how a 


machined from the solid. 





One of the most interesting departments of an auto- 
mobile factory is the experimental, or model, room. A 
good many problems that call for considerable mechan- 
ical skill and judgment in their there. 
Many intricate parts of an automobile, which will late: 


solution arise 


-” 
24 ~ 


} 
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FIG. 1. THE CRANKSHAFT 


he manufactured in large quantities with special equip- 
ment, must be made up in a hurry, using standard ma- 
chine tools. Many steel parts that will later be forged 
in dies must be cut out of solid stock or else forged to 
shape from the bar. 

The largest and at the same time the most important 
steel part in the automobile is the crankshaft. Most 
manufacturers use a hammer forging for an experimental 
crank with four throws, but it is a different proposition 
when it comes to a six-throw crankshaft. It is extremely 
difficult to get a forging, without excessive stock, which 
will “clean up” at all points. Consequently, an experi- 
mental six-throw crankshaft is made from solid stock. 

Some time ago I made a six-throw crankshaft for the 
first light-six model built bv one of the large automobile 
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the Middle West, and | 


to give an idea of the different operations involved. In 


manufacturers in will attempt 


Fig. 1 is shown the completed crankshaft. It will be 
noticed that there are four bearings, A, B, C and D. 
The total length is 38% in., and the throw is 24 in. with 
a plus or minus limit of 0.005 in, All bearings have a 
diameter limit of 0.001 in. and a length limit of 0.002 
in. The bearing (' has flanges of large diameter and is 


Fig. 2 is 


designed to take the end thrust. In shown 


the bar of stock used. Its dimensions are 7} in. in di- 


uneter by 384 in. long: weight, 450 Ib. 

\ pair of good-sized center holes were drilled in the 
The 
bar was then mounted in a 20-in. lathe, a light chip taken 
off the outside and the bearings roughed down to 24 in. 


The outside was turned 


ends and countersunk with an electric hand drill. 


in diameter as shown in Fig. 3. 
fairly smooth and coppered with blue vitriol, after which 
it was laid out and planed between centers to the dimen- 
sions shown in Fig. 4. 

The position of the crankpins and the arms was then 
Fig. 5. Sawing 


laid out. and holes were drilled at A, 


into these rows of holes was found to be impossible on 
the miller, so | was obliged to use a large cold saw. 
It took much makeshift blocking to hold the piece in 
the various positions necessary, especially when making 
the angular cuts, but this method seemed to be about the 
At this point it will be 


stock has begun to assume’ the 


only way to handle the work. 
that the 
rough outlines of its finished shape. 

The next operation was to turn the flywheel flange 


noticed bar of 


and the bearing .1, Fig. 1, to fit the triple center throw- 
blocks, Figs. 6A and 6B. The work was mounted on V 


on-a large surface plate, and the 
It will be noticed that 
the three centers in each block are hardened and ground 


block angles. Fig. 7, 


throw-blocks were fitted to them. 
plugs with 1-in. heads. These heads projected so that 
a height gage could be used to line them all up prop- 
erly. after which the screws were securely tightened and 
the crankshaft was placed between centers of the 20-in 
lathe. 
size, the work being successively swung between the three 


The crankpins were then roughed to 4 in. over- 
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and J) were 
The 


arms, or cheeks, were roughed to § in. oversize, the shape 


The bearings B, C 


removed, 


ditferent pairs of centers, 


then rough-turned and the throw-blocks 


being found the most adaptable for this work. 
The crankshaft to 


remove 


to anneal the 
The 


Care was taken to pack up under 


next operation was 


strains before finishing. work was placed 


in an oil-fired furnace. 
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FIGS. 2 TO VARIOUS STEEDS IN THE 


MACHINING OPERATIONS 


each pin and bearing, to prevent sagging. The piece was 


} 


heated to a dull red and allowed to cool overnight in 


the furnace. 

In the morning it was prepared for the finishing op- 
erations. The flywheel flange was turned to fit the smalle: 
GA, Oye in. The bearing 
This 


means of the bush 


bore of the throw-block, Fig 
A, Fig. 1, turned to 142 in. 
fitted to the throw block, Fig. 6B, ly 


was diameter was 





FIG.6A 


FIGS. 6A AND 6B THE THROW-EL« 


turned to the same 


ing, Fig. 6C. The bearing D was 
diameter as A—that is, 143 in. The crank was then 
mounted in the V-irons, Fig. 7, and the throw-blocks 


were properly adjusted, so that the 4 in. of stock on 


the crankpins was evenly divided. It was then mounted 
in the lathe, and the flanges at both ends of each crankpin 


and bearing were finished to size. This gave me some- 
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thing delinite to work to in the next operation, which 
was to plane and mill the webs to finished size. As it 
now stood, the crankshaft was of the same dimensions 
on the webs and bearings as its drop-forged duplicates 
would be when manufactured in quantities later. 

This opera- 


Although 


The crankpins were finish-turned to size. 
tion was the one that caused the most trouble. 





FIGS. 6C TO 8 SOME OF THE DEVICES MADE USE OF 
Fig. 66 The bushing Fig. 6D—The bearing Fig. 7—The 
V-irons Fig. S—The turning tool 
the lathe was carefully counterbalanced and was run 
on the slowest speed, it was found nearly impossible to 
turn the crankpins reund. ‘The ones in the middle did 
not cause so much trouble, but the ones on the ends of 
the crankshaft were oval to the extent of about 0.0015 
in. This was corrected by “whipping” off the two op- 


cloth. -L used a 20-in. 


posite high sides with emery 


llendey lathe and ran on slowest speed, but found it 
advisable to have a feed that was not too fine, as an 
extremely fine feed caused chattering. 

Every pin had to be polished dead smooth, as even a 
small file mark might tear the babbitt bearing in the 
connecting-rod. “This may seem like mighty slow work 


io the reader, but it was impossible to finish a crankpin 
complete in less than four hours. It must be remembered, 
however, that | had to go at the 
especially while forming the §-in. radius in the corners. 


work verv carefully, 





riG. % ONE OF THE BALANCING WAYS 
‘Moreover, in filing and polishing and from the shape 
of the crank it was impossible to get the steadyrest close 
enough to the turning tool to be of much service, 

The turning tool is shown in Fig. 8. It is double 
ended and by reversal may be used for finishing both 
For roughing I chose a high-speed 


with a 


ends of a cerankpin. 


turning tool, but a smoother cut was obtained 
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carbon-steel tool. 
with friction tape, to prevent injury to it. 
the crankshaft, using balancing ways, Fig. 9, which I 
had made for the purpose. The crank 


As each pin was finished, | covered it 
1 turned the 
bearings B and C, Fig. 1, and was then ready to balance 
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opposite end of the casting, which serves as a locating 


surface tor the subsequent operations, The accuracy of 


the surfaces milled is tested on a surface plate, shown in 


- pa 
Wo 
| lig. 0. 


It is essential to have all surfaces milled flat 





was balanced by turning down the 
counterweight, Fig. 1, until it was 
in balance. The bearings A and 





D, the flywheel flange and the oil 
collar were then turned to size, the 
thread and keyway cut in the end 4, 
Fig. 1, and bolt holes drilled in the 
flange for attaching the flywheel. This 
completed the crankshaft. The weight, 
when finished, was about 424. |b.. 
and the time required was 300 hours. 
After the manufacture of these cranks 
had been put on a production basis, 
the actual working time required to 
finish one was less than 3 hours, all 
crankpins and bearings being both roughed and finished 
on a grinding machine built for this specific purpose. 


x 





FIG 


Machining a Gear-Shaper Bracket 
By H. C. MILLER 
The machining of the bracket that carries the depth 
and rotary feed mechanism of the No. 6 Fellows gear 





SURFACE TESTING 





FIG. 4. TESTING ALIGNMENT 


and in correct relation to the spot FF, to avoid warping 
the casting when clamping in the second milling opera- 
tion or in the boring jig. 

After it has passed inspection, the bracket is milled 
for the cap on a No. 2 Cincinnati horizontal miller. It 
is clamped on the milled surfaces. It is then drilled 
and tapped for the cap. With the assembled to 


the bracket, as shown in Fig. 2, it is placed in the drilling 


cap 








FIG. 1 OPERATION 


shaper presents several features of interest. The first 
operation on this piece is on a No. 2 Cincinnati vertical 
miller, milling the surfaces A, B, C, D and BE, Fig. 1, 
which clamp to the bed, also the small boss F on the 


THE FIRST MILLING 












THE CAP AND BRACKET ASSEMBLED 


FIG. 2 


and boring jig. Fig. 1, clamped down on its milled sur 
faces, which are used for clamping to the bed, and on 
the locating spot on the end. It is located sidewise by the 


side surfaces of the spots F and A. 
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The shorter of the two 1}}-in. holes carries the rock- 
shaft, which by oscillating operates the cutter slide in 
the saddle, while the longer 1}43-in. hole is for the lead 
screw and dial. These holes are first drilled on a 3- 
ft. American radial with a core drill, followed by bars 
supported on each end, the boring bar carrying two cut- 
ters and the reaming bar carrying two Kelley reamers, 
thus finishing the top and bottom holes simultaneously. 

The facing to length of the bearing surface for the rock- 
shaft gear, the lead-screw nut and the feed ratchets are 
gaged from hardened-steel surfaces on the jig. The two 
!-in. holes carrying the ratchet feed mechanism are bored 
and reamed in this jig in the same manner. After the 
boring and drilling operations the bracket has the hubs 
turned on the engine lathe, and other unimportant opera- 
tions are performed. It is then assembled complete and 
put into stock to be ordered out and assembled on a ma- 
chine. 

Machining the bracket in this manner, as may be read- 
ily seen in Fig. 4, brings the holes in alignment with the 
tracks of the bed; and as the saddle is bored in Jigs that 
reproduce these same surfaces, there is no difficulty in 
assembling. 
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Plate Patterns 


By A. EK. Honuapay 


Mr. Duggan’s article on page 300, regarding plate 
patterns and suggesting the exchange of ideas along this 
line, is of interest to me. For the benefit of the pattern- 
maker I give what information I can about the making 
of these plates. This information applies more particu- 
larly to very small castings and accurate work that must 
be true to pattern, where the orders are for a large num- 
ber of castings. 

There are many ways of mounting patterns on plates. 
They can be placed on wooden match boards, fastened 
to metal plates, or gated in the regular way and a cast- 
aluminum plate made from them. The latter method is 
used preferably for very small work where a large num- 
ber of patterns are in a mold. The objections to mount- 
ing patterns on a wooden match board are many. The 
board is liable to warp, and the patterns to shake loose ; 
if the board is put away in a pattern safe, it is apt to 
gather dampness. It is also impossible to mount all kinds 
of patterns on a wooden match board; however, for large 
heavy work this method may be preferable. 

The thickness of the wooden match board is another 
objection, owing to the fact that, if the flask pin is the 
least particle out of place, the casting will have a seam 
along the parting line. This is more pronounced where 
a wooden plate an inch or more in thickness is used. 

To mount patterns on a metal plate is a very easy 
matter, especially where each of the patterns is made 
to draw; that is to say, where it is not necessary to split 
the patterns. ‘To increase the life of the finished plate, 
the patterns should be fastened with rivets placed in a 
diagonal position, as a straight rivet soon pulls out or 


becomes loose. 

In placing a split pattern on a metal plate, the two 
halves of the pattern should first be put together with 
parallel dowel pins at right angles to the split and long 
enough to extend through the plate and into the other 
half of the pattern, thus insuring the lining up of the 
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two halves. These should then be fastened with diagon- 
ally placed rivets. 

It is also advisable to make sheet-metal leaders, se- 
cure them to one side of the plate and fasten the gate 
to the opposite side of the plate so as to connect with the 
leaders. Large-head rivets are used for this operation, 
as the head of the rivets can be left on to make a more 
substantial or lasting job. ‘The most satisfactory and 
up-to-date method is to make aluminum cast pattern 
match plates. 

SPECIAL FLASK NECESSARY 


For this method the patterns are made in the regular 
way and gated, allowing for the usual aluminum shrink- 
age of in. per ft. The patterns are placed in a spe- 
cially made flask about 2 in. larger all around than the 
plate to be made. This flask, besides having the regular 
flask pins, is equipped with four or more thumb-screws 
set into threaded sockets on the cope side of the flask. 

The patterns are placed in the mold in the regular way, 
and a good clean match is made, care being taken to 
have the parting line very true. On round or oval 
patterns this must be in the center, or the castings will 
have a seam. This parting line is the most essential 
part of making the plate, and too much care cannot be 
exercised. 

The next operation is to make countersinks or inden- 
tations wherever possible, about 4 in. in depth. This is 
to prevent the mold from slipping or shifting. - Then the 
cope is rammed up in the regular way; and when this is 
completed, the adjusting screws or thumb-screws come in- 
to use for raising the cope from the drag in a very careful 
and easy manner. 

After the cope is raised clear of the patterns, the flask 
can be raised in the regular way. ‘Then an iron form 
the thickness of the plate desired, usually } in., is placed 
in position to form the outside of the plate. This can 
also be accomplished by the use of flat cores in place of 
the iron form. 

In making this form, stock should be left to make a 
handle about 3 in. wide and 3 in. long on each end, 
with an opening for the flask pins and also for mount- 
ing a flask-pin guide. The pattern is then removed from 
the drag. In the heavy parts of the mold, large-head iron 
nails or rivets are placed in the openings left by the pat- 
tern, to prevent the aluminum from shrinking. ‘The iron 
form is then placed in position, the cope replaced, and the 
mold is ready to pour. 


ADVANTAGES OF AN ALUMINUM PLATE 


The advantages of a cast aluminum plate are many. 
[t eliminates the danger of the patterns becoming loose ; 
the plate is lighter to handle and allows larger produc- 
tion, in most cases fully 20 per cent. ‘The indentations, 
or countersinks, are easy to make, and a pattern of jn 
kind can be successfully placed on this form of match 
plate. 

Great care should be exercised in melting the alum- 
inum, which should be kept covered with charcoal when 
in the crucible and poured when it is a cherry-red coler 
and has a greasy appearance. If allowed to become 
too hot, a porous surface will be the result. [In making 
patterns for plates, allow all the draft possible to insure 
good clean castings, as the amount of rapping or vibrat 
ing is very limited on plate patterns. 
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The Human Factor in Industry—I 


By LurHer D. BuRLINGAME* 





SY NOPSIS—The author points oul the value of 
the human element in industry, as indicated by the 
skill, efficiency, health and contentment of the 
working force. Today America stands at the 
parting of the ways—one road leads to paternal- 
ism, the other to self-reliance. An outline of the 
social problems in process of solution by, or con- 


fronting. American manufacturers. 





At the annual meeting of the American Society of Me- 
chanical Engineers, held in December, 1916, a subject 
for discussion given a prominent place on the program 
was “The Methods of Obtaining Inventory Values of a 
Manufactory.” Besides the tangible-property values con 
sidered, some attention was given to the value of organ 
ization and system as an asset; but the value of the hu 


man element, as indicated by the degree of skilled etli- 




















FIG. 1. OFFICE NAMEPLATE OF R. VIALL WHEN 
SUPERINTENDENT OF BROWN & SHARPE 


ciency, healih and contentment developed in the work- 
ing force, was not mentioned. 

A complete inventory would necessarily include the 
value of the human element as one of the most important 
assets of any manufactory—an asset that would be se- 
riously diminished in value by an undue turnover or re- 
duction of the force. This asset is increased by the 
stored-up experience in the working force, with its a 
quired skill; and when this is coupled with organized 
justice on the part of the management, it results in the 
kind of codperation from which we can, under modern 
conditions, expect the most satisfactory relations between 
employer and employee. 

Charles M. Schwab says of the Bethlehem Steel Cor- 
poration, “Bethlehem’s biggest asset is not its rolling- 
mill plants, its big guns, its armor works, its rail mills— 
it is the men who make up its enthusiastic organization” ; 
and Andrew Carnegie once said that his success was due, 
more than to any other one cause, “to the men he could 
get around him” (not “to the men he could get. around,” 
as he was wrongly quoted in the papers at the time). 

Prof. F. H. Newell, former director of the United 
States Reclamation Service, speaking recently before the 
Providence Engineering Society on the work of carry 
ing through to completion the great dams and other en 
gineering enterprises for irrigating the desert lands, said 
that, great though the engineering problems were, the 


*Industrial superintendent, Brown & Sharpe Manufactur 
ing Co 





greatest problem of the engineers was that of dealing 
with the human element and that after all it was this o 
which the success or failure of the vast projects hinged, 
while F. C. Henderschott, of the New York Edison Co.., 
says, “The modern employer is coming to realize that his 
true monument is not a great factory, but is a great, effi- 
cient, loyal, happy organization.” 

The radical changes in shop management looking to in 
creased efficiency and the recent growth to great organ 
izations have within the last generation completel 


] 


changed the problem of dealing with the human element. 


Tue Spire THar Brings CLOSE AssOCLATION 


On the door of the superintendent’s office in the eld 
Brown & Sharpe shop the nameplate read “R. VIALL 
WALK IN” (see Fig. 1). 


commented on by workmen and ly Visitors to the shop 


This is still remembered and 
n those days. It was typical of the relations existing be 
ween the men and the management, and the spirit back 
of it was one of the important factors in the growth and 


| 


Ii was the close association of 


success of The DUSTINOGsSs. 


the superintendent with the men which brought this re- 

















FIG. 2. DIFFERENCE BETWEEN CHARACTERS 
\S PICTURED BY A CARTOONIST 
sult—a relation by which his personality Was linpressed 
upon them and their interest stimulated, also grievances, 
real or imaginary, given a hearing and adjusted befor 
rankling into open sores, which otten give trouble evel 


after apparently healed 
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When a business, either in its growth or on account o! 
its method of organization, passes the point where per- 
sonal contact with all the men is possible, it is important 
to supply a substitute—a substitute more effective than 
is usually supplied through the dealings of the men with 
their foremen or subforemen. 

A recent series of editorials in the 
treating of some of the human problems of the shop, 


American Machinist, 


points to many organized methods of reaching the de- 
sired result in both small and large shops—methods that 
can go more to the root of the needs of the workmen 
than can unsystematized personal work, no matter how 
well intentioned. 

One of the greatest dangers, however, arising whenever 
steps are taken to systematize such work, is that of hav- 


FIG. 3 FOUNDRY LOCKERS, 
ing the human factor lost sigitt of in the system and thus. 
by forgetting or ignoring the workman and his personal- 
Ity, to lose the very advantage sought. 

Too often such methods, adopted arbitrarily by the 
management, seem to thrust benefits in the workmen’s 
faces, “like a gauntlet with a gift in ’t,” or so to pater- 
nalize what is done for the benefit of the employee as to 
undermine the fine qualities of independence, thrift and 
initiative, and may, while doing a certain amount of good 
in relieving suffering and distress, become a_ palliative 
only and, like some forms of charity, grow on one’s hands 
in proportion to the giving, making the conditions worse 
the longer the method is pursued. 

Dr. Royal Meeker, United States 
Labor Statistics, says that such methods may transform 
But 


race of 


Commissioner of 
the workman into “a mere spoon-fed mollycoddle.” 
he goes on to say that he would rather see “a 
sturdy, contented, healthful mollycoddles, carefully fed, 
medically examined, physically fit, nursed in illness and 
cared for in old age and at death,” than to see an inde- 
pendent, self-reliant race, a majority of whom became sub 
merged in the struggle of life. 
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It may be contended that it is because a people, through 
easy living, low morals, immigration, lack of thrift, ete., 
lose their qualities as “an independent, self-reliant race” 
that there is danger of their becoming submerged or that 
there is need of treating them as “spoon-fed mollyecod- 
dles” and that the. remedy lies, not in so treating them, 
but in preserving or restoring the finer qualities—quali- 
ties well exemplified by the “live one” in the cartoon by 
the artist of the Eastman Kodak Co., “The Office Boy’s 
Slate” (see Fig. 2). 

In this matter of industrial service America now stands 
at the parting of the ways as to which of these methods to 
pursue, and it becomes more than a matter of expediency 
or of profits, as to whether one path or the other should be 
followed ; it becomes a matter of statesmanship, involving 











& SHARPE MANUFACTURING CO. 


the prosperity and future happiness, not only of the em- 
loyees, but of the American people. 

It is the purpose of this article to discuss these di- 
vergent methods in the light of past experience and pres- 
ent tendencies, with a view to throwing light on the path 
that should be followed so as best to conserve the human 
element in American industry. 

Assuming that the importance of the human element 
is recognized and that its conservation and development 
along lines of efficiency are acknowledged to be of prime 
importance; assuming also that the inadequacy and in- 
efficiency of old methods, such as have been ordinarily em- 
ployed, are admitted, the question hecomes one as to how 
to deal with the problem in ways best suited to the spirit 
of America and the present and future needs of Ameri- 
can industry, including the conservation of the rights and 
interests of both employer and emplovee, regardless of 
what may have proved a success or failure with peoples 
of different training and traditions and living under other 
forms of government. 

A familiar saying of one who had a keen insight into 
human nature—Richmond Viall, to whom reference has 
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already been made—was, “Every man is just as lazy as 
he dares to be”; and because there is so much of truth in 
this saying, the danger becomes the greater when the man- 
ufacturer sets out to do for his employees those things 
which they can and should do for themselves. This may 

to extent autocratic 


or communistic government, and workmen may be forced 


be controlled an from above in an 
into paths leading toward the desired end; but it does 
not seem that such methods are suited to the American 
people. Even under the former type of government the 
results are of questionable value. This was pointed out 


by Edson S. Lott at the recent meeting of the American 
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took to provide arbitrarily for the workman’s needs. Ile 
Says. 

These have failed deservedly, because as a rule the sup 
posed benefits have been superimposed upon the group of 
workers, requiring and asking no service on their part. The 
average American workman is suspicious of an employer 


“bearing gifts.” This same average American workman, how- 
keen 


taking that 


enough to coéperatively in any under- 


advanced by 


ever, is engage 


is frankly the employer as a mutual 


idvantage. 
In this statement Dr. 
true industrial, or as he calls it, employees’ service, work, 


Geier has struck the keynote of 


for here is a point of contact presenting problems in the 
solution of which lies the great hope of developing co- 














Association for the Advancement of Science, when, in operation and a satisfactory understanding between em- 
speaking on the plover and em- 
question of “Com- plovee to their mu- 
pulsory Social In- Proportion of Accidents from tual advantage. 
surance,” he said Various Causes at Some of these 
that social insur- Brown & Sharpe Works in !915 problems that are 
ance abroad had so __ cual jatenan either in process 
encouraged — sloth | 3.9% | Caught between tool of solution or now 
j}and work and in ; ‘ 

that “not even the | similar places where ahead ol us for 
° : ‘ ; > — —s | guarding is not prac- 

iron discipline of Ses, 118% | ticable. consideration are: 
Prussia had driven Caught in orinjured 45% Cutsand injury from 1. Those dealing 


by machinery grinding wheels. 


out from insur- 
ance benefits those 
who are willing— 
more, grow accus- 28.76% 
tomed—to depend 
upon the Govern- 


ment as a child de- 


3.4% | Caught by gearing, 
lete., where guard- 
| ing might prevent. 





Workman's falling, 
| or object falling on 
| workman. Strains 
jifting. 
Non- }17.4% | Flyingchips,emery, 
MECHANICAL | etc., including in- 
ACCIDENTS, 88.2% | | jury to eyes. 


pends upon an in- 
dulgent parent”; 
and he further 
aptly says, “Free 


Not due to machin- « 
ery or lack of guard-| 25.7% 
ing, and where care 
on the part of work- 
men can be the larg- 


| Cuts with sharp in- 
| struments or edges 
5.6% | Jams and hammer 
- | blows. 
est factor in reducing’ ————'! — 





with the physical 
comfort and 


tection of 


pro- 


work- 


men: (a) The 
sanitary condition 
of work places 

light, air, water, 
toilets, ete.: (b) 
safeguarding and 


first aid in case of 
injurv; (c¢) medi- 


and individualistic — accidents 2.3% | Wrenches slipping. cal supervision: 
America should be 3.1% | Projecting nails or (d) lunchrooms : 
shown before it is en | (e) recreation. 2. 
shorn.” It is per- 5p | eeanees, Provisions for fi- 
haps because I *Here is the greatest opportunity to make a nancial help, aside 
have heen brought reduction in accidents during the coming year. from wages: (a) 
up in the atmos- FIG. 4. GRAPHIC METHOD OF VISUALIZING ACCIDENTS AS TO KIND Sickness and death 
phere of Rhode Is- benefits—compen- 
land—the state of Roger Williams, founded on individu ation: (bb) imvestment and insurance; (c) loans. 


alism and having that element so strongly developed 

that I see so much of objection and even danger in any 
program looking to paternal oversight on the part of 
the manufacturer or state toward the American workman. 
True, we have a large element to deal with, not native 
American and but should 


we not educate and train these aliens to our ideals, as 


without American traditions; 
we do in our language and political system, adapting 
the industrial the spirit of 
American institutions ? 

Herbert Kaufman, in the January Cosmopolitan, dis- 
cussing the factors of success in the lives of some of the 
characters of the industrial world—men 
had to go through struggle and privation in early life 
and who without doubt would not have accomplished 
noteworthy results without this stimulus—well says: 
“Folks whose needs and comforts have all been antici- 
pated lack the incentives which stimulate the barehanded 
to maximum endeavor”; and Dr. Otto P. Geier, quoted 
in the editorial in the American Machinist, Vol 
1049, tells of the failure in this country of many attempts 
at so-called “welfare work.” because the employer under- 


service of our factories to 


greatest who 


15, page 





5. Provisions for educatior® and to develop character— 
the (a) Apprenticeship- 
school instruction; (b) discipline—rewards and penal- 
(c) the drink question; (d) cultivating loyalty and 
(a) Employment de- 
(b) the “turnover” of force. 


to strengthen moral fiber: 
ties: 
citizenship. 4. Hiring employees: 


partments : 


Provisions FoR PHysIcaAL WELFARE 


The problems dealing with the sanitary conditions, such 
as light (both natural and artificial), fresh air (at the 
correct temperature and without drafts), 
drinking water and sanitary toilets, are largely in the 


undue pure 
hands of the manufacturer and to some extent under the 
control of state laws, yet even here much can be done 
through codperation on the part of the workman to se 
cure the full benefits. If there is not such codperation, 
it should he a matter of education and discipline to se- 
cure it. 

It is a rule of the Brown & Sharpe foundry that men 
shall clean up before leaving the works. Lockers an 
shower baths, Fig. 3, are provided, so that the enforc 


ment of this rule is no hardship. T recently heard of a 
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shop (it may have been a foundry) where provision was 


it 
go through the shower baths before they 


to enforce cleanliness by making for 


made necessary 
the workmen to 
could reach their street clothes. 

When it comes to safeguarding, the responsibility is 
largely with the workman, as it has been repeatedly shown 
that a large proportion of the accidents are nonmechan- 
ieal. the Brown & Sharpe 


works during the year 1916 showed that only 14 per cent. 


An analysis of the accidents at 


were mechanical, while 86 per cent. were nonme hanical. 
(mong the mechanical accidents were 5 per cent. where 


the workmen were caught in gearing, belting, on set 
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16, No. 20 
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Chese responsibilities put it strongly up to the man 
ufacturer not only to provide in all practical ways to pre- 
vent accidents, but also to provide efficient and adequate 
“first-aid” departments (see Fig. 7) to care for such ac- 
it 
for his interest to do so, for he saves not only the lost time 


cidents as do occur. Indeed becomes more than ever 
of employees, thus keeping up production, but also re- 
duces expense for compensation, in addition to the main 
reason of according his workmen “human” treatment. 
There is a definite reason for including medical su- 
pervision also among the matters that should be cared 
influence 


for by the manufacturer, because of the direct 


















































screws, ete., and 9 per cent. where they were injured by which the health of the employee has on the production 
cutters, grinding of the factory. Es- 
wheels or other pecially does this 
tools, or caught be- apply to acute 
tween the tool _— MILLWRIGHTS _ __ “pop ee of illness 
and work. or in FINISHED _7"_OuT OF 32 ENTRIES IN THE 1915 RAcE arising in the 
similar places, 0 works, such that 
where guarding is prompt attention 
not practicable. and expert advice 
Under nonme can often ward off 
chanical accidents a serious illness 
were 27 per cent. and prevent loss of 
from workmen time by the work- 
falling, or objects man. The import- 
falling on the ance of this mat- 
work - . vd same INDICATOR SHOWS Posi TION Or MiLLWRIGHTS DEPT. AT Finish OF 19/5 ace ae fe nbese 
neg ps aged STANOING OF DEPTS. ON SAFETY FOR THE YEAR I9/5 : nn 
: i" a bn a Ms m Derr RatinG Fieureo WiTtH Hanoicap ALLowance sate ne en on 
1 sharp stru- _ Sc ap Mach St, rt. 
ments or edges : 15 Derr Foreman |e 35 30 7 ian ia oon _oee OP ie ef $78 15 page 1007, 
rE Masons | ———— } } ate ae a 
per cent., injuries ENG & Drart & where it is stated, 
to the eves; 5 per Power PLANT “Through the 
cent., jams and PAT. SHOP | ——— trained directors 
hammer blows; 3 og ey of service depart- 
per cent., wrenches wRig ments some em- 
slipping; 3 per ployers are trans- 
cent.. projecting ferring from the 
nails or splinters: great fund of hu- 
FIG GRAPHIC METHOD OF SHOWING ACCIDENTS, 


besides miscellane 
To 


such accident records so as to make the meaning plain 


ARRANGED BY 
ous. visualize 

to workmen is one of the methods of education (see Figs. 
tand 5). 

Even though a large majority of accidents are due to 
thoughtlessness or carelessness on the part of the work- 
men, it is being found that even these can be materially 
reduced and should not classed as unavoidable. 
It still to 


men speak of accidents as being due solely to “careless- 


common hear superintendents and fore- 


Is 


ness” on the part of the workman and “unavoidable” on 


the part of the management. ‘The same type of super- 


intendent and foreman would have said the same about 


shop where “Chordal” once worked 


the accidents in the 
(see Fig. O). Ile savs in s “Letters” 

I once worked in a shop having open hatchways through 
the center ot the building | worked nearly under the hatch- 
way, and never a day passed but something came tumbling 
down into the space supposed to be reserved for my opera- 
tions Today it would be a monkey-wrench, tomorrow an oil 
can, or a dinner bucket, or a lathe chuck, or an apprentice, or 
most anything 

Regardless of the responsibility for or the cause of 


accidents, it is now well established that the oreat burden 
ofl 


manufacturer 


he shared by the 


should 
trade. 


industrial-accident expense 


as a hazard of the 


man knowledge 
the best of skill in 
the care of the body to those who are ignorant of many 
From 


IEPARTMENTS 


of the commonest facts of hygiene and sanitation. 
this point the social responsibility of the employer is to 
help in the great task of teaching men how to live”; and 
the editorial in Vol. 46, constructive 
gestions are made as to how this expert supervision can 


in page 38, 


sug- 


taken advantage of through coédperation by a group 
of small shops so located that one physician can serve 


be 


them all. 


In order that medical may be carried on 
most efficiently it is necessary for the physician to know 
the condition of each employee. It is also important, 
in hiring new employees, to see that they are in such 
physical condition as to be able to do the required work, 


and such as not to be a menace to those already employed. 


supervision 


Some factories are even going so far as to make a peri- 
odic examination of employees in order that any un- 
favorable symptoms may be discovered and steps taken 
to restore health, before the ailment becomes serious. 
When medical supervision passes the point directly 
affecting the shop, however, and takes up questions of 
chronic illness, fitting eye glasses, etc., or permanent 
dental work, aside from the relief of temporary suffer- 
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ing, and when it goes beyond the factory into the work- 
man’s family, to care for members who may be ill, then 
it would seem to pass beyond the jurisdiction of the shop, 
unless so located that outside help is not readily available. 








= 

















FIG. 6. ILLUSTRATING ACCIDENTS CLASSED AS 
“UNAVOIDABLE” IN THE OLD-TYPE SHOP 
Such accidents are typical of many that are now wrongly set 
down as due to carelessness on the part of the workman 


The same general reasoning can follow the establish- 
ment of lunchrooms and provision for recreation. When 
the factory is so located that good food, at reasonable 

















CORNER OF A MODERN DISPENSARY 


FIG. 7. 


prices, cannot be secured during the noon hour and where 
there might be a lowering of the standard of health by 
such inadequate provision, then it is a proper function 
of the factory to provide nourishing and palatable food, 
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furnished practically at cost. On the other hand, where 
the factory is so located that there are ample facilities 
for obtaining the noonday meal within easy reach of the 
factory, such provisions would seem superfluous. There 
is a certain advantage in encouraging the employees to go 
out at noon for a change and an “airing.” 

A method of handling the lunchroom problem in a sub- 
urb, at the same time carrying out the true codperative 
spirit that is being urged in this article, has been suc 
cessfully established at Oakley in connection with the 
employees’ service work of the Cincinnati Milling Ma 
chine Co. (see Fig. 8), as reported by A. J. Baker at 
the annual meeting of the American Society of Mechan- 
ical Engineers last December. He says: 


Among the matters investigated was the question of food. 


Oakley, the suburb where the works are located, had inade- 
quate lunch facilities, and the men who did not live in the 
vicinity either brought a lunch with them, which they ate 


After 
complete set of 


else went out to a saloon, analyzing the situa- 
decided to 


counters, etc., 


cold, o1 
tion it 
refrigerators, 
employees, who weie told to us¢ 


utensils, 
the 
the equipment for operating 


was purchase a 


which were turned over to 


their own lunchroom. They appointed a committee to pur- 
chase their own food and set their own prices; in short, they 
had a repre ntative organization, with which the manage- 
ment was not connected in any way, and it was extraor- 
dinarily successful Starting with patronage of 60 or 70 a 


day, there are now about 450 who secure their lunches there. 











FIG. 8§ LUNCHROOM OF THE CINCINNATI MILLING 


MACHINE Co. 
the company, but the 


The apparatus is furnished by operation 


of the room is conducted by the workmen 
Here again the physician comes in, for he is able to sug- 
gest to the men the dietetic value of certain foods and to 
assist them, not only in securing good nourishment, but in 


reducing the cost. By this means the health of the employees 
undoubtedly has been helped. 

Including recreation in the list of activities undertaken 
by the management for the workmen may have three dis- 
tinct purposes: One, to aid in maintaining a good physi- 
cal condition on the part of the employees; another, in its 
general effect in providing healthful employment of time 
that might otherwise be occupied in ways to diminish the 
value of the worker; and last, to establish and cultivate 
a spirit of loyalty, which may be developed in contests 
where all employees enthusiastically “root for the home 


team” or for their own department. Here, again, the 
location of the plant in relation to public provision for 
recreation of a wholesome kind should govern the ex- 


tent to which it is provided for by the management. If 
provided at all, the responsibility for carrying it on should 
is To result. 


cood 


he largely in the employees’ hands, if 
|To Be Continued | 
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Designing of Round Broaches 


By WALTER G. 





Tn th is ai fig lp the somewhat neqlect- 
Broach- 


ing with round hroaches should be done oftener, as 


SYNOPSIS 


ed subject of round hroaches 4s discussed. 


if affords a cheap and ac urate me thod of mach in- 
Solid broaches and those that are best made 


ind. 

with detachable ends are illustrated. <A type of 
standard sheet that has been found useful is de- 
serthed 





There is 
to be 


extensively as 


one side of broaching practice that appears 


undecided. Round broaches are not used nearly so 
The this 


that the machine shops are somewhat 


they deserve to be. reason for 


may probably iy 


conservative in their methods. 

For years reamers have been used to size holes—say in 
the drilling machine—and those who have had most ex- 
perience with reamers must know what an uncertain 
tool a reamer is, vet the round broach for sizing work 


Is comparatively negler ted. While the bro h will never 


entirely displace the reamer, there are in every plant 
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DRAWING FOR ROUND BROACHES 
innumerable pieces of work that are particularly suitabl 
for broaching purposes, such as levers, single-hole brack 
and the like. Take, for instance, levers: these can | 


ets 


rough drilled ‘5 in. undersize and then broached to size, 
thus giving a cheaper and better job. 

Broaching is cheap, because a round broach costs little 
more to make than a solid reamer of high-speed steel ; 
and yet the broach will produce more holes within pre- 
determined limits than will a solid reamer. This means 
that the tool cost per piece is relatively low and much 
the 
sizing the hole does not differ much for small holes, for 
DETAILS O1 ROUND BROACHES, IN INCHES, 


in favor of broach: and while the actual time of 


STANDARD SIZES OI! 


Es 
ha B C D E WG JILUPNR Oe Remarks 

j 0.751 0 735 1} 1} 4 4 Ne 25 1 8 *» Five notches 

, 0 876 O 8 *s 1} : 4 ms 8 & ‘& Six notches 
1 1001 O 984 1} 4 -_— =- 8 @ je Six notches 
1 4.126 «20 | } 1} 4 25 8 |} vs Six = notches 
1s 64.251 1215 th 1} ; 4 25 S 5 fe Six notches 
ii 1376 § 34 tf 1 tA 4} 25 8 i ve Six notches 
1} 1.50) 847 1 Fi 1 3 4 } 25 8 } fs Eight notches 
1} 1.6265 159 1 1} 14 ; 4 ji 25 6 + fs Eight notches 
1) 1.7515 1.72 1 Pee 4 | 25 6 *& & Eight notches 
1; 1.8765 1.84 | , 4 25 6 & & Ten notches 
2 2.0015 1.96 1 1% I; 4 25 o jy Ten notches 
holes over 1 in. in diameter the broach has a decided 


advantage 

\ tvpe of standard drawing for making round broaches 
Fig. 1 The table 
tails of a few standard sizes the proportion. 91 
best. to lecce the tabl 
filling the sizes in on a blue 


is shown in vives dimension de 


whien have 
given satisfaction. It is blank on 
the tracing of the 


print as different sizes are put in hand. 


broae hes 
By so doing any 


*Copvriaht, 1a, Mea: Ht Publishing Co. Tne 
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change that experience suggests as desirable may be em- 
bodied in future broaches without erasures on the tracing. 

Changes that may be found advisable are pitch of teeth, 
spacing of notches, or total load. For instance, it will 
be obvious that the pitch of the broach teeth must be less 
than the width of the work, or the work will drop into 
the teeth. Consequently, for a thin job like a washer the 
pitch may have to be finer, failing some special means of 
holding the work. On the other hand, for a very long 
hole the pitch may have to be coarser, to lessen the total 
load on the broach or to provide more chip space. The 
notching vary to suit a material. 
Usually, however, for sizing holes up to 14 in. 


may have to given 
in diam- 
eter % pitch is satisfactory, and 4-in. pitch gives good 
results up to 1{ diameter. For broaches larger than this 
the pitch should be wider; and the depth of the spaces 
may be materially increased, thus lightening the broach, 
which makes for easier handling, 

While there is no limit to the size of round broach that 
may be used—except the power of the machine to pull 
it—it should be stated here that all round broaches have 
a tendency to work downward, owing to their unsupported 
Naturally, the effect of this would be greater 
with the heavier broaches. 
this others—it is 
broaching built with an 


support, or extension, which should be integral 


weight. 


desirable that 
outboard 
with the 


lor reason—among 


machines should be 


tis 6 Threads =. -=-¢f" _ 
I Ay, eee 
he 7 IY YR aly > Yn» —> 
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FIG. 2 WITH DETACHABLE END 

A sliding block on this 
extension could then be used to keep the broaches in line. 
Where there is no support for the broach other than the 
pull adapter, the work adapter must be renewed fre- 
quently so that the broach cannot sag too far out of line. 
out to the next 


larger size and consequently may be used again. 


main casting of the machine. 


These adapter bushings may be bored 

Apart from ordinary standard broaches there are many 
cases where special round broaches are of ,advantage. 
Malleable-iron castings may be broached direet from a 
cored hole when the location of the hole is not important. 
For this work, round broaches that have lost their size 
may be ground to take out the necessary amount of ma- 
terial. Such a broach would of course be followed by a 
standard broach to size the hole. When the cored hole 
is not more than ;'y mn. below the required size, a regroun< 
broach may be used without rehardening, but generally, 
owing to irregularities in the cored hole, the reduction of 
the broach will necessitate rehardening. 

Large round broaches made from casehardened steel, 
which have lost their size, may be brought back to stand 


ard by rolling up the last few of the teeth, say six, and 
To do this a 
small roll is mounted on the end of a pin | in. square, 


then regrinding these to do the sizing. 
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This holder is mounted on the lathe rest at an angle, 
the roll is applied to the front of the desired teeth, and 
pressure is applied while the broach is slowly revolving 
in the lathe. If the tooth faces have been frequently 
reground to sharpen them, it is a simple matter to in- 
crease the diameter of a tooth to the extent of 0.01 in. 
If, however, the case at this point is still deep, it takes 
considerably more effort to get an increase of, say, 0.005 
in. in diameter. 

Very large round broaches may be made with a detach- 
able end, like the one shown in Fig. 2, the detachable 
portion being secured in position by a nut. In this type 
of broach it is advisable, to get the best results, to work 
along the following lines: When the broach is first made, 
only about two of the teeth on the auxiliary broach do 
any work, the remainder being idle teeth. When the 
broach has lost its size, beyond the rolling-up stage, the 
detachable portion is taken off and a new one taken from 
stock position. The detachable ends 


and secured In 








BROACH FOR 
SPLINED 


REMOVING BURRS FROM 


HOLES 


should be kept in stock, hardened, ground in the hole 
and on the end, but not on the teeth. After the broach 
is again built up, the new portion should be ground to 
size and the remainder of the broach reground. To do 
this the taper, or slope, of the broach is slightly changed, 
which allows all the teeth to be resharpened on their di- 
ameter, the replaced end having fewer idle teeth than the 
original end, according to the condition of the broach 
teeth that have not been changed. This design of detach- 
able ends is only applicable to the larger type of round 
broach. 

Another type of round broach that has been found use- 
ful for taking off burrs from splined holes is shown in 
Fig. 3. This needs little description. Only a few teeth 
are cut about the center of the broach, the front part of 
which is grooved to clear the burrs. The plain back 
portion acts simply as a guide to keep the work in align- 
ment. 

Owing to the fact that there is little work for such 
hroaches to do—that is, they only have to remove burrs 
they retain their size for quite long periods. 


Method of Testing Cutting Compounds 
or Coolants for Millers 


By Cuarves N. UNpDERWooD* 


The ultimate economy of production must always be 
the deciding factor in determining what shall be pur- 
chased. We are repeatedly teld that the goods offered by 
all salesmen are “the best on the market,” but those of us 
who are from Missouri must be shown. Of cutting oils 
and compounds there are a great’ many on the market. 
all of which are claimed to be the best. A scientific test 





*Mechanical engineer, Remington Typewriter Co 
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of any article is the only way ol 


determining its rela 
tive value. 

The test described below is the one adopted by the Rem 
ington Typewriter Co. in determining the relative valu 
of cutting compounds. Three years ago a certain oil was 
adopted, after a thorough test, for milling and drilling 
work. For the purpose of this article we will refer t 
this oil as oil A. 
ting compound or coolant, tests on many other oils hav 
at this factory. 
when using oil A is taken as 100 per cent., and the value 
of the tested oil is expressed in per cent. of oil A. 

A certain milling operation was chosen on which to 


Since the adoption of this oil as a cut 


been made The performance of too! 


make all oil tests, because it is one that runs constantly 
and can therefore be used in making tests of the various 
oils received from time to time. This is for convenience 
only, and any milling operation that runs long enough 


may serve as a medium for making the test. 
KQuIPMENT For THE TEST 

test is a No. 2 Trendy 
It has been equipped with a 
cast-iron tank 12 x 20 in. in When 
filled to a depth of 12.5 in., this tank holds The 
compound to be tested is placed in this tank and is sup- 
plied to the cutters by means of a No. 1 Brown & Sharpe 
per min. 


The machine selected for the 
& Norton plain miller. 
inside dimensions. 


1” al 
re? Val, 


rotary pump that delivers at the rate of 4 gal. 
The entire stream of coolant is confined to the cutter by 
means of a hood that surrounds the cutter and fits snug) 
around the arbor at the sides. 

The cutters used on this job are interlocking form cut 
10-dee. 
The cutters are run at 400 r.p.m., or a cutting 


ters 54 in. in diameter and have 12 teeth with a 
undercut. 
speed of 365 ft. per min., and are fed into the work at 


0.048 in. per the 19.2 in. pel 


revolution, or at rate of 
minute. 

The stock of which this particular part is made is so 
crucible steel. Analysis shows the following: C, 0.57: 
Mn, 0.46; Si, 0.09; S, 0.025 and P, 0.024 per cent. The 
cut is a light one and is made on three sides of the piece. 
The length of cut is but 0.27 inch. 

For the purposes of the test, the oil to be tested, which 
we will call oil B, is mixed in the proportions that will 
give the same price solution as is regularly used with 
oil A. 

Tue Reevutar Mixture AND One To Be Comparep 

Oil A is saponified by the addition of soda ash, 1 oz. 
for each gallon of water used, and is made up in 150- 


gal. lots. The cost of these solutions is figured as fol- 
lows : 

(nl A Gal. 
lotal mixture mack 150 
Amount of oi! used 7 
i or ee ee. ek oe meta beeeneten 143 

143 
(mount of soda ash used 9} Ib. 
16 ‘ 
ES EE ee cy es i ey ee ee $2.45 
9' Ib. soda ash @ $0028 0. 266 
Total . eeececeesess $2 716 
$2,716 
Cost per gallon $0 O18! 
150 
143 
Proportion of water to oil 20 4tol 
7 

nl B 
x Number of gallons of oil to use 
If oil B costs $0. 32 per gal 
$0 32 + $0. 266 

$0 O181; x 7 65 gal 
150 
Proportion of water t »ol 150 7 65 


- 18 6tol 





7 65 
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Inasmuch as our tank holds but 13 gal., we need only 
to mix that amount of oil B at a time. The amount of 
oil B required for such a mixing would therefore be 
yy AR 
1.65 


- 3 = 0.663 l. = 
160 x 13 3 ga 


2.65 gt. 

Some of the solution is carried away by the chips, and 
every few days some fresh solution must be added to the 
tank in order to keep up the supply. As this amount is 
small and as the percentage of oil in the solution is low, 
a 5-gal. sample of B is generally quite sufficient for the 
test. 

This mixture is placed in the machine tank, and the 
regular operator proceeds with his work. It is necessary 
to have a first-class operator and one who is interested 
in the experiment. When the cutters become dull, as 
shown by the quality of work done, the cutters are taken 
out and sent to the grinding room. The number of pieces 
milled by the cutter is found and recorded. 
is repeated several times until enough data have been ac- 
cumulated to give a fair idea of what can be accomplished. 
Two sets of cutters are used in making the test. They are 
used alternately, one cutter being used in the machine 
while the other is in the grinding room. 

The mixture of oil B is then removed from the ma- 
chine, and the mixture of oil A taken from the regular 
supply is put in and the test proceeds as before, records 
of the number of pieces milled between grindings being 


This process 


kept. A data sheet of a regular test is shown in the ac- 
companying table. 
COMPARISON OF OILS A AND B 
Kind of No. Pieces 

Run Oil Solution per Grind Condition of Cutter 
I B 18 6tol 5,111 Dull 

2 B 18 6tol 5,171 Dull; 3} gal. added 
3 B 18. 6tol 4,667 Dull 

4 B 18. 6tol 3,780 Dull 

5 B 18.6to 1 4,377 Dull 

6 B 18.6tol 2,741 Dull 

7 B 18. 6tol 2,916 Dull 

& B 18 6to!l 2,088 Dull 

9 B 18. 6to l 2,174 Dull; 34 gal. added 
10 B 18 6to | 3,785 Dull 

1 B 18 6tol 3,762 Dull 

12 B 18 6to I 3115 Dull 

13 \ 20 4tol 3,710 Dull 

14 A 20 4tol 3,598 Dull 

15 A 20. 4tol 4,485 Dull 

16 \ 20.4to 1 4,545 Dull 

17 \ 20.4to 1 4,555 Dull! 

18 \ 20. 4to 1 4,379 Dull 

19 \ 20. 4to 1 2,262 Dull 

20 \ 20.4to | 4,589 Dull 
21 \ 20 4to 1 4,458 Dull 
22 \ 20.4to 1 4,561 Dull 


It will be seen by a glance at the data sheet that oil 
B started off very well when fresh, but that after a few 
runs the life seemed to drop out of it. Replenishing the 
tank with fresh mixture seemed to add new life to it, but 
not enough to bring it up to its original state. On the 
other hand, it will be noticed that the results obtained 
with oil A are much more uniform in character. 

In the 12 runs made with B the average life of the 
cutter was 3640 pieces, while with oil A the average life 
was 4114 pieces. The latter figure includes the run of 
2262 pieces, which is probably low on account of some ac- 
cident; but as none was observed, the run was taken into 
account in figuring the average. Assuming the cutter 
performance with A to be 100 per cent., then the cutter 
3640 
4114 

It is therefore shown that oil B at 32c. 
as economical as oil A at 35c. per gallon. 

Should the oil B have shown up as well as A in this 
test, as has happened in some of our tests, the procedure 
would have been to reduce the price of the two solutions 


performance with oil B = = 88.4 per cent. 


per gal. is not 
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an equal amount until one of them fell below the other in 
performance. Should B have given a higher performance 
than A, a more extensive test would have followed be- 
fore changing oils. 

It would have been quite necessary to determine first 
that B would not gum up the fixture, clog the pipes or 
rust the work when used for a long time. In order to 
determine these factors at least a barrel of the oil should 
be tried and carefully observed. 

% 


Triple Joint Convention 


A joint convention of the Southern Supply and Ma- 
chinery Dealers’ Association, the National Supply and 
Machinery Dealers’ Association and the American Supply 
and Machinery Manufacturers’ Association was held in 
Memphis, Tenn., Apr. 12, 13 and 14. In addition to 
joint and separate sessions the three associations united 
in a program of entertainments that will be long remem- 
bered by members and their friends. Among these events 
may be mentioned the smoker and vaudeville at the 
Chisca Hotel, on Thursday, the ball at the same place on 
Friday evening, and the “Grand Southern Barbecue and 
Brunswick Stew,” which event took place on Saturday, 
at the close of the session. 

The principal speakers at the joint sessions 
Lewis E. Pierson, chairman of the board, Irving. National 
Bank, New York, whose address was on the subject of 
trade acceptances, and A. A. Ainsworth, of New York. 
who spoke on the subject of some results of open com 
petition. 

The newly elected officers of the American Supply and 
Machinery Manufacturers’ Association are: President, 
R. F. Valentine, Boston Woven Hose and Rubber Co.; 
first vice president, George T. Bailey, Oliver Iron and 
Co.; second vice president, C. J. McFarland, Wil- 
liam Powell Co.: third vice president, C. W. Beaver, Yale 
& Towne Manufacturing Co. The secretary-treasurer is 
F. B. Mitchell, 4106 Woolworth Building, New York. 

Officers were elected for the National Supply and Ma- 
chinery Dealers’ Association as follows: President, H. W. 
Strong, the Strong-Carlisle & Hammond Co., Cleveland, 


were 


Steel 


Ohio; first vice president (in charge of machinery inter- 
ests), W. J. Radcliffe, E. A. Kinsey Co., Cincinnati. 
Ohio; second vice president, Crannel Morgan, Hardware 


and Supply Co., Akron, Ohio; secretary-treasurer, 
Thomas A. Fernley, Philadelphia; advisory secretary- 
treasurer, T. James Fernley, Philadelphia. 

Newly elected officers for the Southern Supply and 
Machinery Dealers’ Association are as follows: President, 
George H. Manning, Tennessee Mill and Supply Co., 
Knoxville, Tenn.; first vice president, W. P. Simpson, 
C. T. Paterson Co., New Orleans; second vice president, 
W. J. Schaefer, Russell Hardware Co., McAlester, Okla. ; 
secretary and treasurer, Alvin M. Smith, Smith-Courtney 
Co., Richmond, Virginia. 

w 


Spring Meeting of the A. S. M. E. 


Again is attention called to the A. S. M. E. meeting 
in Cincinnati, May 21-24, by an artistic booklet issued 
by the Lodge & Shipley Machine Tool Co. This booklet 
not only calls attention to the meeting, but also contains 
a number of interesting shop views. 
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Manufacturing a Sheet-Metal Radiator 


By Rorerrt Mawson 































one built up in a curved shape. It was designed foi 
SY NOPSIS—In this article are shown the prin- heating a room in a pleasure boat. At the rear of this 
cipal operations in manufacturing a sheet-metal radiator may be observed many others of different sizes 
radiator. These radiators are made in uniform and number of sections, completed and ready for shipment. 


sections, each consisting of two plates of spec ial 
alloy steel, which are united by welding. The 
sections are then welded on the inside at the top 
and bottom until the desired length of radiator 
sections is obtained. 





The manufacture of radiators from sheet metal is not 
new, but the development of the system by the American 
Pressweld Radiator Corporation, Detroit, Mich., is inter- 
esting. The radiators are made up of two uniform 
sections and welded along the seam to form a steam- and 
water-tight joint. The metal used in the construction 


bebbhbeehePPen 


~ 
~ 
a 

~ 


of the radiators is pure basic iron, to which is added a 
small proportion of copper. This mixture is found to be 
i good noncorrosive metal under varying climatic condi- 
tions, 

The radiators are used for heating, for refrigerating 
coils, for large and small installations, for automobile 
heaters and many other purposes, In Fig. I Thal \ be 











seen a number of finished radiators. In front, is shown FIG. 1. NUMBER OF COMPLETED RADIATORS 
7 be T i} ! 
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FIG. 2. FIRST FORMING OPERATION FIG. 3. TRIMMING OPERATION 
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FIG. 4. PUNCHING CONNECTING HOLES FIG. 5. SECTION WELDING 








856 AMERICAN 











FIG. 6. HYDRAULIC TESTING THE SECTIONS 


One of the strips upon which this operation has been 
completed may be seen at the left of the press. The rate 
of production on this work is 300 per hour. 

The strips are then fed into a similar punch press 
having another set of punches and dies, and the second 


er 


















FIGS. 8 AND 9. TAPPING AND WELDING OPERATIONS 
Fig. 8—Tapping end sections. Fig. 9—Welding leg 


forming operation is completed. The average production 
from this second forming is approximately the same as 
for the first. Theathird operation is trimming the strips. 


The press for this work is shown in Fig. 3, and one of 


The metal, which is 0.05 in. (No. 18 gage) thick, is 
first cut to the correct width and length. These strips 
are then fed into the specially designed 600-ton press, 
Fig. Rs» for the breaking-down, or first forming, operalion, 
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The next operation is punching the male and female 
holes that join the sections together. The punch press 
set up for this operation is shown in Fig. 4. The section 
is fed under the punch against a stop, and the descending 











FIG. 7 ASSEMBLE WELDING THE SECTIONS 


punch blanks out the hole. One of the sections before 
the punching may be seen at the left, and one after the 
ight of the machine. The rate 
of production for this operation is 320 per hour. 

The sections are then formed with a recess around the 


punching is shown at the 1 


two holes on one section and a projection on the two 


holes of another section, thus making a pair. The rate 


of production is the same as for the preceding operation. 

‘Two sections are welded along the longitudinal seam 
as the next operation, illustrated in Fig. 5. The sections 
are located by pins, as shown, which fit into the punched 
holes. In placing the sections on the fixture, one having 
a projection is fitted into one with a recess, thus making 
a pair. The two sections are held together with a clamp 
nut fitting on the lower locating pins, as may be observed 
in the illustration. The pins may be slid along the fixture 
to various positions to suit different lengths of radiator 
sections. 

The joint is then welded with the oxyacetylene torch, 
the average rate being 60 ft. per hour. The consumption 
of gases required for the operation is 5 cu.ft. of acetylene 


and 74 cu.ft. of oxygen per hour. The apparatus for 
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the trimmed sections may be seen at the left of the illus- 
tration. The average production is the same as for the 
two forming-press operations that have already been illus- 
trated and described. 








FIG. 10. SEQUENCE OF OPERATIONS IN THE MANUFACTURE OF A SHEET-METAL RADIATOR 


the oxyacetylene welding was supplied by the Davis 
Bournonville Co. 

The next operation is punching the rivet holes. This 
work is done on a small punch press at the rate of 1000 
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holes per hour. Rivets are inserted in the holes, and a 
washer is placed on the shank, which is then burred over 
at the rate of approximately 75 rivets per hour. The 
shanks of the rivets are riveted over on a standard ma- 
chine. About 50 rivets are completed per hour. 

The sections are given a hydraulic test of 50 Ib. pres- 
sure. For this purpose the sections are attached by means 
of unions to the water inlet and outlet pipes, as shown 
in Fig. 6. The section units are then welded along the 
fitted projections to suit the length of radiator desired. 
as illustrated in Fig. 7. Two sections are held togethe 
with clamps at both ends, as shown, and the joint around 

















ASSEMBLED RADIATOR 





FIG. 11. 


the hole is flame welded. 
sections per hour. 


The average production is 250 


In Fig. 8 is shown the special machine used to tap 
out the end sections to suit the pipe nipples. 
production from this machine is 75 sections per hour. 
The assembled radiator is then given a fina) hydraulic 
test at 50 Ib. After this test, the 
radiator is painted and is then ready for service. 

The leg to support the radiator is also made of the 
In manufacturing this element the 


The average 


pressure. passing 


same sheet metal. 
sheet is first formed, then trimmed and finally welded. 
For the last operation two of the pieces are held in a 
fixture, as shown in Fig. 9, and the edges are welded with 
the oxyacetylene torch. It will be seen that the fixture 
is made to oscillate on a pin, so that the leg being welded 
may be swung to suit the best position. On an average, 
40 of these legs may be welded in an hour. 

The 
radiator section is shown in Fig. 10, from the cut sheet 
to the finished riveted and In Fig. 11, 
on the left, may be seen a finished radiator of seven sec- 
tions, with the two supporting legs in front. At the 
right of the illustration is shown a radiator of eleven 


sequence of operations in manufacturing the 


welded section. 


sections mounted on legs ready for installation. 
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The Spring Meeting at Cincinnati 
The spring meeting of the American 
Mechanical Engineers is to be held in Cincinnati, Ohio, 
Mav 21 to 24, that the meeting 
might be called off having been officially denied by the 
national secretary. A vear ago, when the country began 
to take up the question of industrial preparedness, the 


Society ol 


sea re-head reports 
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New 
This discussion 


society devoted a session of its spring meeting in 
Orleans to a discussion of this subject. 
was the means of bringing out many valuable ideas 

one of them that of an industrial inventory, which was 
later put into effect by the 


Preparedness of the Naval Consulting Board. 


industria! 
As the 


result of this inventory, the Government now has on file 


Committee on 


important data regarding the capabilities of nearly 30,000 
industrial concerns in this country to manufacture muni- 
tions in case of necessity. It is expected that the muni- 
tions session at the coming spring meeting in Cincinnati 
will bring out a large amount of first-hand experience in 
munitions manufacture from firms that have specialized 
in this the last Such 
valuable supplement to 


in- 
that 


business during two vears. 


will -afford a 


the 


formation 


contained in industrial census. 


SPECIAL SESSIONS 


lhe meeting is in charge of the Committee on Meetings 
the Section Other 


features high-speed 


and Cincinnati Committee. protes- 


sional will be a on vasoline 


SeCSsSsIOnN 
engines, at which recent developments 'n connection with 


internal-combustion engines for automobile and aviation 


service will be presented; a session on machine-shop 


practice, devoted to questions relating to design and 


construction of machine tools: 
the National Machine ‘Too! 
menting on this John T. 


and a joint session with 


Builders’ Association. Com- 
Faig, chairman of the Cincinnati 
SeCTION Saves: 

‘The the 


outstanding feature ol 


that it 


meeting of 


spring meettng for 


1917 is the fact will occur at the same time and 
place as the the Nationa! Machine Too! 
Builders’ Association, and that one of the professional! 
sessions and several of the entertainment features will 


This will bring our own society in 
The building 


be joint SeSslons, 
closer touch with machine-tool building. 
of all heat 
apparatus, of heating 


forms of motors, of waterwheels, of railway 


and ventilating devices and of 
transmission machinery seems to be recognized as belong 
ing more clearly to the field of the mechanical enginee! 


than does machine-tool building. This is probably due 
to the fact that 


pirical, that very 


early machine tools were largely em 
little 


underlying the cutting of metals and the power required 


was known regarding the laws 


to remove material by means of cutting tools. Improve- 
ments in various cutting steels and more rigid demands 
made upon machine tools by the general introduction of 
interchangeable parts have caused an extremely rapid 
development in the machine-tool industry, which is fast 
raising machine-tool building to a science. 

“It is natural that special emphasis should be placed on 
machine-tool building at the Cincinnati meeting, for the 
reason that an amazing development of the machine-too! 
30 years—ial 


industrv has occurred there during the past 


development apparently out of all proportion to that 
which has occurred in other lines in mechanical engi- 
neering. 

“It seems particularly fitting, therefore, that the 


American Society of Mechanical Engineers and the Na- 
tional Machine ‘Tool 
together at Cincinnati and that these two organizations, 


intimate 


Builders’ Association should meet 


already closely related, should come into more 
contact. The 
industrial. education and to welfare work, will be a joint 
these interest to 


local session, which is to be devoted to 


two societies and of eaval 


sessk mn of 
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both. Inspection trips to the various shops will be of 


interest to both societies, 

“A word about the entertainment features will not be 
out of place. The Entertainment Committee is making 
strong efforts to provide some novel and very attractive 


features that will 


maintain the reputation made when 
the British Institute of Mechanical Engineers visited 
Cincinnati in 1904. May is usually a lovely month in 
Cincinnati, and the topographical features of the Queen 
City make it attractive to those who enjoy being out 
of doors in the early spring. A number of very beauti- 
ful spots are to be visited on the automobile ride, which 
is scheduled for Thursday afternoon. Arrangements have 
been made to afford visiting members, who desire to 
relax, an opportunity to play golf at one of the country 
clubs. For those who have the latter part ol the week 
to spend, delightful trips may be made to the famous 
mound known as Fort Ancient, at Morrow, Ohio, about 
10 miles away; to the famous Blue Grass Region ol 
which Lexington, Ky., is the center, which is a veritable 
earden in May, and to the world-famous Mammoth Cave 
in Kentucky. 

“Besides visits to the well-known machine-tool ana 
steum-engineering firms, a number of invitations from 


large concerns making steel, soap, pianos and other com- 


modities have been received, so that a visiting member 
will have a wide choice in his selection. 

“In general, the practice ol the society ol holding 
professional sessions in the mornings and devoting thi 
afternoons to entertainment and visits will be followed, 
except that on ‘Tuesday afternoon there will occur a 
Spec ial professional SeSSLON, which will be the \ int ses- 
sion already mentioned. 

“Cincinnati is well supplied with hotels of every class. 
As May is a busy month, however, and as Cincinnati 
is rather popular as a convention city, members who 
expect to attend the meeting are urged to make reserva- 


tions at once.” 


TENTATIVE PROGRAM 


The different events panned have been arranged tenta- 
tively as follows: 

Monday, May 21, morning, registration; afternoon, 
registration, trip to hospital, visits to shops in Cinein 
nati: evening, informal gathering, address of welcome, 
dancing, 

luesday, May 22. morning, business meeting machine- 
shop session, visit. by ladies to Rookwood Pottery and 


\rt Museum: 


Machine ‘Tool Builders’ Association, visits to shops in 


afternoon, joint session with National 


Cincinnati, trolley ride by ladies to Fort Thomas; eve- 
ning, smoker for gentlemen, reception for ladies. 

Wednesday, May 25, morning, munitions session last- 
ing all dav or else adjourning to Thursday morning, 
trip for ladies through leading stores and skyscraper ; 
afternoon. boat ride for all to Fernbank dam or water- 
works: evening, informal dance. 

Thursday. Mav 24. morning, miscellaneous session, 
vasoline-engine session, trolley ride for ladies to the zoo: 
afternoon, visits to machine plants, motor-car ride to 
Mount Storm, University of Cincinnati, Observatory and 
Ault Park. 

Friday, May 25, morning, trip to Fort Ancient (extra), 
trip to Mammoth Cave, Ky. (extra), trip to Lexington, 
Ky. (extra). 
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Among the technical features of the entertainment will 
be a visit to the Union Gas and Electric Co., which is 
really of metropolitan dimensions, a visit to the water- 
works system and a visit to the Fernbank dam. The 
dam in the Ohio River, at the western city limits, is 
said to be the largest movable dam in the world. It is 
one of a series of 54 locks and dams being built by the 
Government in this river to make it navigable from 
Pittsburgh to Cairo. 

Visits will also be made to some of the great machine- 
tool factories in and near Cincinnati, and also to such 
great concerns as the Procter & Gamble Soap Company 

PLACES OF LNTEREST 

Besides the engineering features of Cincinnati, those 
attending the spring meeting will find many places of 
particular interest to visit. 

‘The famous Rookwood Pottery is located on the brow 
of Mount Adams, overlooking the downtown section ol 
the city. Here the beautiful Rookwood ware is produced. 

The Cincinnati University, in Burnet Woods, comprises 
McMicken, Cunningham and Hanna Halls, the Van 
Wormer Library, Engineering Hall, Chemistry Building, 
(ivinnasium, Power Plant and Observatory, which latter 
is on Mount Lookout, six miles from the center of the 
city. It is the only municipal university in the United 
States. 

The Ohio Mechanics’ Institute is another great educa- 


tional institution. It is now housed in a “magnificent 
new structure at Walnut, Canal and Clay Sts., which 
accommodates 4000 students. 

Cincinnati has a city hall that cost $2,000,000, and 
three new high schools that in architecture and appoint- 
ments are not excelled in any city in the United States. 
The Government building and custom house on Fifth 
ive. cost over $6,000,000. A new municipal hospital 
cost S4.000,000. 

Cincinnati has a system of public parks and boulevards 
which covers about 2500 acres and is now undergoing 
extensions and improvements. ‘The oldest is Eden Park, 
located on the crest of Mount Adams. 

Among points easily reached from Cincinnati are 
Chattanooga, Tenn., with the battlefields of Lookout 
Mountain, Signal Mountain and Missionary Ridge; 
Boonesborough, Ky., the oldest settlement established b 
Mnglish-speaking people in the Mississippi Valley; Lin- 
coln’s birthplace, near Hodgenville, Ky.; Mammoth Cave 
and Colossal Cavern; the tomb of President Harrison at 
North Bend; Point Pleasant, the home and birthplace 
of Ulysses S. Grant; and Georgetown, where the great 
general spent his hovhood. 


eg° 


Calling Attention to the A.S.M.E. 
Meeting 


A large number of Cincinnati firms are boosting the 
spring meeting of the American Society of Mechanical 
Engineers in their city, May 21 to 25, by inclosing attrac- 
tive circulars with their advertising literature. Two of 
the more recent examples are one from the Worthington 
Pump and Machinery Corporation, inviting the engineers 
to visit it, and the other from the Baldwin Piano Co., 
which combines some interesting information along with 
a convenient hand map of the city with indicated shops 
and points of interest. 
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Routing from a Central 


Department 


‘By P. W. Haywoop* 


MACHINIST 





SYNOPSIS—A study of a shop making 2000 
parts, which are assembled into 400 different arti- 
cles for seasonal sale. The advantages of a plan- 
ning department, or central control, for this kind 
of work are pointed out, also its weakness in emer- 
gencies, such as breakdowns. 





Before expressing opinions on such an important manu- 
facturing function as the routing of work, it will prob- 
ably be better to look first at the matter from the stand- 
point of what actually comprise the definite functions 
of routing and what benefits accrue from them. 

[t is obvious that we must also consider the type of 
products being made and the methods of management 
employed. Take a factory where the principles of scien- 
tific management are recognized and where these prin- 
ciples are followed to the extent of planning production 
as a whole and scheduling the work to each department, 
also planning productive units. 


LOOKING FOR THE SOLUTION 


We will assume that the articles manufactured are sea- 
sonable goods and comprise approximately 400 completed 
items built up of 2000 different parts, which can be 
carried in stock on a maximum and minimum basis. This, 
I believe, will help to regulate our thoughts when dis- 
cussing each of the functions of routing. I am not 
enumerating every function connected with routing, but 
am rather stating the particular functions that are most 
common and have the greatest bearing on the subject. 
[ am, therefore, going to assume the following as the 
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principal functions and by adopting these as a basis try 
to find the answer: 


A. The production of parts and completed goods to 
the dates set by the sales, stock or order departments to 
meet the customer’s requirements. 

B. The balancing of factory orders as issued from the 
sales, stock or order departments, so that each department 
or productive unit will at all times have sufficient work 
to keep its units working full time. 

C. The obviating of overtime work. 

D. The avoiding of congestion. 

EK. The supplying of interdepartmental requirements 
of parts needed for semi-assemblies and full assemblies. 

F. The keeping to a minimum the investment in labor 
on parts carried in stock—that is, not carrying these 
parts longer than is required for assembly work. 

G. Having the raw material or parts delivered to the 
particular department and location at the time required. 

Now let us take each of these functions and endeavor 
to find our answer. 

A. The production, or central, department will first 
analyze the orders received and from the dates set for 
delivery material, 
The produc- 


will issue purchase requisitions for 
giving the dates such material is required. 
tion department can begin on any part or semi-assembly 
order for which the stock is on hand and which will re- 
quire for its manufacture the full length of time up to 
the date specified for the completed article. In 
to find the correct dates for starting the different parts 
in the factory, it would seem obvious that a central de- 
partment having access to all departmental standards of 
time needed for production is the best place to get the 
most accurate results on this function. 

B, C and D. One of the most difficult functions to 
manage efficiently is the balancing of departmental work 
so that the production of one department will release 
to its fellow departments an amount of work (even in 
some cases irrespective of dates) that will give its pro- 
ductive units full-time work. In addition to this it 
should at all times work ahead on the chance of a break- 


order 


down, which we all know frequently happens, either as 
the result of machinery troubles or of poor material. 
Again, the balancing of production i: actively concerned 
with the future; and if the function is receiving its nec- 
essary care, it will avoid overtime work, dividing its 
production equally week by week or increasing its labor 
to meet the requirements specified by the sales depart- 
ment. There is no doubt in my mind that this function 
must be handled by a central department, as it requires 
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attention that could not be given by an individual fore- 
man, especially as it affects the factory im its entirety. 
kx. This function requires the attention of a planning 


department, or a central department, where it can very 
easily be handled, as it is more or less arithmetical cal 
culation based on standard times of operations. For 
instance: With three departments, each with a capacity 
of 100 productive hours’ work daily, two departments 
will have to release 50 hours’ work each to the third de- 
partment; or if the two departments combined release 
only 50 hours’ work to the third department, then, of 
course, it will be necessary to release from the stock de- 
partment raw material for 50 hours’ work. 

F. In a factory such as | have taken for the purpose 
of this paper, the making of parts on a maximum and 
minimum basis for stock certainly will require very care- 
ful attention on the part of the production department, 
in order to keep its maximums at the correct point so 
that other parts dependent upon the parts carried in 


stock will not have to wait. 


PREVENTING AN ACCUMULATION OF LABOR 
BY EXeRCISING CARE 


Care will again have to be exercised so that the mate- 
rial will not be made up into stock parts before the time 
absolutel necessary to fill the requirements: otherwise, 
the labor put into these parts will be dead for the length 
of time they are carried in stock. The dates when parts 
will be required will be obvious to a central department. 
And although the material for this may be in stock, it 
will be much more economical to save the investment in 
labor on such parts and avoid congestion in some depart- 
ment where they must await component parts for as- 
sembly, unless the parts are required at once. 

G. This is also the central department's work, for 
in order to meet this function evervthing will be de- 
pendent upon the raw material being delivered to the 
right department, as desired, to comply with the work 
scheduled for all productive units. The central, or plane 
ning, department, having access to all records, will be 
thoroughly acquainted with the periods when raw mate- 
rial is required and where it is required. This depart- 
ment is also in a position to take up immediately with 
the purchasing department the matter of ordering ma- 
terial that is needed for parts, as it is conversant with 
the importance of such material and the relation it bears 
to other parts already being routed in the factory. 


A CENTRAL DEPARTMENT FOR RouTING SEEMS 
To Be Brest 


To summing up the different functions it would seem 
to me that a central department is undoubtedly the best 
placed where routing can be most economically dealt with. 
Yet at the same time, in order for it to be a success, it 
is absolutely necessary that the foremen or floor super 
visors coéperate to the extent of taking care of the inter- 
nal routing of their own departments and so keep within 
the schedule laid down by the central-department. When 
breakdowns occur, the central department should be noti- 
fied immediately. This makes it possible for the fore- 
inen to suggest a means of sidetracking. a .breakdown 
job much more quickly than even the central department 
can, which has to go throngh all its records before it 
can suggest the simplest. manner of dealing with the 
change in that particular department’s routing. 
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A Machine Shop on Wheels 
for Military Use 
By C. L. EnHoLM 


A complete practical repair shop, with equipment for 
extensive repairs, a power and lighting plant and suffi- 
cient floor space for half a dozen mechanics, has been de- 
vised to travel upon a three-ton chassis, thus enabling 
the trucks that carry supplies for our troops to receive 
prompt and efficient attention. 

The portable shop is a marvel of compactness. When 
the side panels are raised, it occupies no more space than 
an ordinary car with a moderate load; but when the pan- 
els at the sides and rear are extended, they provide ample 
floor space for the workmen. These are the dimensions: 
When folded, the inside measurements are 11 ft. 4 in. 
long and 5 ft. wide; when open, the platform has a length 
of 13 ft. 7 in. and a width of 9 ft. 5 im. Thus the body 
when traveling is narrow enough to go along a narrow 
road with other traffic, and when in use as a repair shop 
it has generous working room outside the machines. 

The power for operating the tools is supplied by a 
dfrect-current generator, connected direct to a 9-hp. four- 
evlinder gas engine—a power plant that is independent 
of the motor used to propel the car. This equipment pro- 
ides plenty of light, as well, for night work and is of 
such capacity that, if desired, the lighting plant can be 
extended for other uses when the machine shop is not 
working. A 5-hp. electric motor and rheostat are em- 
ploved to operate the lathe. There is a 1-hp. motor for 
the drilling machine. A similar motor serves the electric 
bench grinder and the electric breast drill. 


Tuk Macutne-Toot EquIrpMENT OF A 
TRAVELING Motor Suop 

The machine tools consist of a 16-in. drilling machine 
and a 13-ins/swing by 5-ft. screw-cutting lathe, equipped 
with a,compeund: rest, suitable faceplates, chucks and 
steady and’ back rests. There is a forge, with blower de- 
signed to be set up on the ground. At the rear of the 
truck is a-solid oak bench cabinet. It is bolted securely 
to the body,.and upon it are mounted the electric grinder 
and the machinist’s and pipe vises. The drawers of this 
bench are provided with places where all the small tools 
required may be found. Not an inch of space is wasted, 
each object having its own place. 

For the miscellaneous equipment, such as fire pots, 
hlow-torches, chain falls, ete., there are special racks, or 
braces are clamped to the body in accessible places. Under 
the body ray be found a welding outfit installed in a slid- 
ing cabinet, while the acetylene and oxygen tanks are 
hung on brackets under the back of the platform. Here 
too, is found a 300-ft. coil of rope, while in drawers set 
under the body are blacksmith and carpenter tools. Al 
together, the portable machine shop contains more than 
1000 tools large and small, and the outfit is sufficient to 
keep a number of mechanics busy. 

Several of these motor-truck shops, carried by Four 
Wheel Drive chassis, were used by our army on the Mex- 
ican border, where they were emploved on repairs to road- 
building machinery and in keeping the extensive motor- 
truck fleet in good condition. The outfit as described 
costs $10,000. The United States Army Is using 15 o1 
20 of these machine shops on wheels, and an equal num 
ber are in service abroad. 
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SYNOPSIS—From time to time valuable infor- 
mation has been published in the “American Ma- 
chinist” on the subject of punch and die stand- 
ards. This article and the thirty-two figures used 
in connection with it were compiled with the idea 
of adding new and uptodate information to this 
subject and to show the extent to which the stand- 
ardization of press tool-holding devices has been 


carried by one progressive manufacturer. 





All the presses used by the company with which I am 
connected are manufactured by the E. W. Bliss Co., 
Brooklyn, N. Y., which allows for a little more uniform- 
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Punch and Die Standards 


By M. S. Wricut 
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ity of design than could have been accomplished with 
presses made by several different manufacturers. The 
presses used are Nos. 0 and 75-D Stiles and Nos. 19, 
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20 and 734 Bliss. This line of five presses was found 
quite enough to manufacture all the sheet-metal stamp- 
ings for a typewriter. 

In Figs. 1 to 3 are illustrated the standards for the 
No. 0 Stiles press. The construction drawing, Fig. 1, 
shows the tools assembled, the stroke and the adjustment 
of the press. It will be noted that guide posts and bush- 
ings are used on all these tools, making each outfit prac- 
tically a subpress. ‘ 

In Figs. 4 to 7 are illustrated the outfit for the No. 19 
Bliss press. The shoe and punch holder for this press 
are made in six sizes. The punch holders are shown on 
Fig. 11 and are the same as those used on the No, 20 press. 
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FIG.10 


GTANDARD SHOES FOR No.20 BLISS INCL. PRESS 





























FIGS. 10 TO 12. STANDARD SHOES AND PUNCH HOLDERS 
Fie. 10—Standard shoes for No. 20 Bliss inclinable press. Figs. 11 and 12—Standard punch holders for No. 29 Bilis 
inclinable press 
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As Nos. 19 and 20 presses are most in use, standard die 
blanks are carried in stock, also the keys for holding the 
In Fig. 7 is shown the planing for all the gates for No. dies in place. These blanks have tapered sides. The 
19 presses and also the key for holding the punch holders shoes for all the sizes of presses are carried in stock 


FIGS. 24 TO 26. STANDARDS FOR NO. 75-D STILES PRESS 


in the gate. rough-planed, and they are finish planed as required to 
The standards for the No. 20 press are given in Figs, suit specific conditions, In many cases rectangular blanks 
8 to 15. There are two combinations of standards for are employed, being screwed into place without the aid of 
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FIGS. 20 TO 23 DIMENSIONS FOR PUNCH HOLDERS, TOOLS AND SHOES FOR VARIOUS PRESSES 
Fig. 20—Punch holder No. 62 for No. 734 Bliss press. Fig. 21—Punch holders Nos. 60 and 61 for No. 734 Bliss press. Fig. 22— 


Tools for No. 75-D Stiles double-pitman press. Fig. 23—Standard shoes for No. 75-D Stiles double-pitman press 
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FIG. 27. BOLSTER AND OPENING IN BED OF NO 
STILES PRESS 


on 
_— 
- 
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FIGS. 28 AND 30. A SPECIAL BOLSTER AND STANDARD GUIDES 
Fig. 28—Special bolster showing opening in bed of press for use, with dies having four guide posts, on No. 75-D Stiles 
. double-pitman press. Fig. 30—Standard guide posts and bushings 
keys. The bolster plate and the standard opening in the unnecessary, where the corners may be cut and the result 


hed of the press are shown in Fig. 14. 

In Figs. 16 to 21 are shown the standard holders for 
the No. 73} press. These holders are made in three 
different styles of one size each to suit varied conditions. 
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FIG.32 
STANDARD GUIDE POST, STYLE B STANDARD GUIDE POST, STYLE C 


FIGS. 31 AND 32. STANDARD GUIDE POSTS 


In Figs. 22 to 29 are shown the standard punch and 
die holders for the No. 75-D Stiles double-pitman press. 
rT’ . . 
rhese need no description. 

The standard guides and guide bushings are illustrated 
in Fig. 30, and two other forms of guide posts are shown 
in Figs. 31 and 32. 


Practical Wartime Shell Making* 


By Lucren I. YEoMANS 


So many utterly foolish statements have been offered 
the public in regard to the manufacture of munitions and 
the possibility of this or that automobile factory or im- 
plement works or other equally ill-adapted shop being 
turned upon very short notice into a shell factory that it 
seems well to consider of how little value for the manu- 
facture of munitions is the present equipment of the aver- 
age shop. 

It should be emphasized that, outside of the already ex- 
isting munitions plants, the old equipment which manu- 
faeturers brought to the new business of shell making 
consisted mostly of their money, their credit and the 
nucleus of an organization. Even the old floor space was 
infrequently used. The machinery and tools were more 
than 90 per cent. new, and it is significant that the great- 
est success has been made by those companies which were 
not even owners of machine shops of any kind. 

It is well for the mechanical engineers and the manu- 
facturers to review carefully accepted methods of muni- 
tions production and to ascertain just what time-honored 
precedents may be abandoned, what “red tape’ may be 
cut, what traditions of the mechanic arts are sacred but 


*Abstract from a paper to be presented at the spring meet- 
ing, Cincinnati, Ohio, May 21 to 24, 1917, of the American 
Society of Mechanical Engineers. 









attained economically, directly and without delay. 

It would seem ridiculous to construct an office building 
of steel and terra cotta for the field headquarters of an 
army division, but we see nothing strange in the equally 
ridiculous proposition of a nicely built permanent factory 
for the comparatively simple operations of machining 
shells. 

There is a strange twist in our mental conception which 
permits an engine for one purpose to be nicely housed in 
a pressed-brick and tile-lined structure, while another 
equally expensive and nicely made engine may be pr perly 
located on the open deck of a vessel, entirely unprotected 
from the weather. It is the same deference to tradition 
that makes us assume that machine tools must be guarded 
from every exposure, and we fail to see readily that their 
performance would be equally good for unusual service 
if they were heavily coated with rust on every idle sur- 
face. 

The suggestions made here for emergency factory con- 
struction are to be understood as applicable strictly to 
emergency conditions and to meet a demand for an un- 
usual amount of ammunition with the least possible delay 
and in no way as suggestions for permanent private or 
Government arsenal construction. 

First must be considered locality with reference to labor 
supply and transportation. Within easy reach of all our 
large centers of population may be found level, unoccu- 
pied, naturally well-drained acreage that is suitable for 
the purpose and that is gridironed by railroads. These 
are the sole requirements for such a plan. 

The essential difference between this method and the 
conventional one is in the assumption that this particular 
machine work is no more an indoor occupation than is 
carpentry, bricklaying, car repairing or structural iron- 
work, and that in such emergency it should promptly be 
decided that outdoor equipment is satisfactory. 

Final inspection, cleaning, painting, toolmaking, etc., 
would be provided for in fully inclosed buildings at the 
delivery end of the plant; but the large part of the work 
would be performed with the lightest kind of shelter over 
machines, operators and transfer track, and in the opin- 
ion of the writer circumstances would not always justify 
even this. 

The dimensions of the plant should be determined by 
the size of shell to be manufactured, and units of a given 
hourly capacity would be located between, and perpendic- 
ular to, two lines of railroad siding at the ends of the 
plant. One track would be entirely a receiving track 
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and the one at the opposite side a shipping track. The 
distance between the tracks would represent the proper 
length of each unit to avoid congestion and afford the 
simplest movement and transfer of product. 

The number of units required, as so determined, would 
establish the other general dimension of the plant. 

Assuming that the shell was to be the well-known 
British 9.2-in. high-explosive and the required output 250 
per hour, the general dimensions of the plant would be 
approximately 1000 ft. long by 300 ft. wide, and it would 
contain six units each capable of producing 42 shells per 
hour. 

Kach unit, commencing at the rear of the plant, would 
start with an unloading platform and extend in a double 
row of opposed machines for the different operations 
toward the finishing end, where the machinery installa- 
tion would be replaced by hand operations and inspection, 
to the packing and shipping track. 

‘rom the end of the machine installation to the finish 


ing end a single-story shelter would be built to hous 
these operations and also the tool-maintenance sections, 

All machine tools would necessarily be horizontally 
belted, but since space is not considered, the convenienc 
of having all transmission machinery within easy reach 
is a consideration. 

In the construction of the plant, lines of coneret 
piers would be located to carry the line shafting, storm- 
water drains would parallel the lines of piers, concrete 
foundation walls for the machine tools would come next, 


and transfer tracks intermediate the machine foundations, 


DISTRIBUTION SYSTEM FOR CUTTING CUMPOUND 


Throughout the length of each machine-foundatior 
wall would extend a cutting-compound drain to a sump 
and pump at the end of the line or at intermediate loca 
tions. From each concrete pan under or at the machines 
would extend a chip channel, having a slightly raised bot- 
tom, connecting with chip tanks sunken in the ground 
and covered, but readily removable by the cranes. 

Between each two rows of machines would be an indus- 
trial railway upon which would be operated platform cars 
for transfer. At each machine would be car-floor-height 
platforms from and to which all tools and material would 
be transferred. 

Such a complete plant could be erected and operated 
to capacity within 60 days from the time authoritv was 
given to build it. 

The purpose of this paper is to invite discussion, sug 
gest a practical departure from the conventional and pre- 
sent a method of emergency construction. 

A complete series of machines for all shell-making op 
erations could be designed along lines that would permit 
of their construction in immense quantities within 30 
days from the time when the necessity for them arose, 
and at a rate of output that would supply any conceivabl 
demand within the following 60 days. 

The United States Government could easily be pre 
pared to deliver such machines in the desired daily quan- 
tities within 30 days by the following method: 

In each selected industrial center establish a Govern 
ment storage plant in which would be stored the neces- 
sary patterns, jigs and equipment to make such machines, 
and in which would also be kept a list of the plants in 
the territory equipped to make the required parts, Upon 
order from Washington the patterns would be shipped to 
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the designated foundries and, beginning with the third 
day, castings would be received at the rate of one casting 
a day per pattern. It would probably require about three 
weeks to manufacture the various working parts of the 
machine, but within 30 days at the outside completed 
machines would be ready to run in the munition plants. 
The number of machines added to the equipment dail) 
would be the same as the number of patterns from which 
castings were made. This record could be bettered by 
stocking in the warehouse the various machine parts, 
aside from the large bed castings, sufficient to make up 
machines of a desired daily output during the period 
found necessary. If this were done, completed machines 
could be delivered to the munition plants within a week 
of authorization by the Government. 

Ten such manufacturing centers could be established, 
as for example, Philadelphia, Cleveland, Cincinnati, Buf- 
falo, Pittsburgh, Minneapolis, Milwaukee, Birmingham, 
St. Louis and Chicago, and within 30 days each unit 
could be producing shell-making machines at the rate of 
from 10 to 40 machines a day, depending on the size and 
nature of the machine being produced. Moreover, the 
total cost to the United States Government for the pat 
terns, jigs and equipment necessary for such a plan of 
rreparedness would be approximately but $1,000,000, 
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Peening a Disk Straight 
By Horace WeLcH 
The disk shown at .1 was 40 in. in diameter, 7 in. 
hick and had a rim 1$ in. wide. The hub was only 24 
n. through and was bored 34 in. to press on the shaft at 
20 tons. After the pressing, the job was put back on thy 
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SHAFT WITH DISK THAT WAS PEENED STRAIGHT 


lathe centers and found to be ,% in. out of true on the 
edge. A second shaft fitted to the disk showed just as 
poor results. It was corrected by peening. 

After marking the disk with chalk where it ran out, | 
laid it on the floor and peened it heavily at / with a 5-lb. 
hammer, testing it continually until it ran_ perfectly 
true Peening on the same side as the chalk mark 
stretched the steel there and threw the disk in the 
opposite direction, causing it to run true in the lathe. 


—° 
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A. S. M. E. Convention 


The latest booklet issved by the Cincinnati Milling 
Machine Co. calls attention to two things: One that 
the American Society of Mechanical Engineers meets in 
Cincinnati, May 21-24, and the other that this company 
has some interesting features to show visitors. 
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Cannon for Removing Rusted Bolts 
By Josepn K. 


LONG 


When repairing locomotives in the shop, it is necessary 
to remove dozens of bolts, take frames apart, cylinders 
off, etc. Some of these are in so tight that they cannot 
be driven out with a sledge, and often they have to be 
drilled out. 

The cannon, illustrated herewith, will take tight bolts 
out in a hurry. To the left of the diagram are shown a 
top and sectional view of the device, the fuse hole, and 
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FOR REMOVING RUSTED BOLT 


CANNON 


the depression at the bottom. The plungers are +', in. less 
in diameter than the bore of the cannon, which is 2} in. 
Paper is wrapped around the plunger to make it air- 
tight. 

The plunger with the reduced-size end is used where 
a bolt is broken off flush with the frame. The diameter 
is such that it will enter the hole when the explosion takes 
place and loosen the bolt. After it is once started, the 
bolt comes out easily. The flat end plunger is used where 
the ends of a bolt protrude. Care must be taken when 
using this outfit to see that the plunger, when set in on 
top of the powder, is tight against the offending bolt. 
This is easily done by driving a wedge under the cannon, 
but it must be set squarely. No tamping is necessary, as 
the paper wrapped round the plunger answers the pur- 
pose. 

It is best to use this cannon during the noon hour, 
when there are not so many men in the shop, and to put 
heavy blocking around it and on top of the bolt, so that 
the bolt will not fly or thy cannon do any injury. The 


man using the “gun” show. have a helper who will keep 
every one away while the cannon is doing its work. 


This 
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contrivance is a good thing to have, and I have never 
heard of any one 
are always taken. 
in. deep in the cannon. 


being hurt, as the necessary precautions 
We use smokeless powder from 5 to 1 
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Roughing Out Blanking Dies 
By A. C. K. 


After reading Mr. 
Blanking Dies,” page 166, IL cannot help but submit my 
way, which I consider much easier and quicker. To use 
the punch he describes, it is necessary to draw a model 
line, then a line as a guide for the punch, which takes 
considerable time on a die that has an irregular out- 
line. To make a punch that will eliminate the drawing 
of a second line, I put a piece of drill rod, 0.015 in. 
larger than the drill I decide to use, in a spring chuck 
in the lathe and with a lathe tool or graver form a fine 


Pusep’s articles on “Roughing Out 


point in the center; also a sharp outer edge, as shown at 
A. Harden and draw, and it is ready for use. 

After drawing the blank outline on the die block, | 
put the sharp edge of the punch on the line and tap 
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THE SPACING CENTER PUNCH AND DRIFT 


lightly, which leaves a center punch mark and circle to 
which I set my punch for the next hole, as shown at B. 

After drilling, there is a web left between the holes; 
to remove this I make a drift from drill rod twice the 
diameter of the drill used minus 0.015 in.; file or mill 
it on two sides to 0.010 in. thinner than the drill, round 
the other two sides to approximate the drill radius, put 
a slight concave in the end, as shown at C, harden and 
draw, and it is ready to use. 

To remove, or rather separate, the pieces and at the 
same time remove the web, drive the drift through the 
perforated places and the piece will come out and leave 
0.0125 in. for finishing. 
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Lining Up Widely Separated Line- 
shafts and Countershafts 
By J. A. Raveut 


On page 967, Vol. 45, and page 253, Vol. 46, G. B. 


Fairman and Daniel W. Rogers, respectively, describe 


methods of lining up countershafts at a distance from the 
lineshaft, both using the floor to aid them in getting 





their points. However, with the floor obstructed with 
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METHOD OF LINING UP THE SHAFTS 


things, I 
method 


and other tmmovable 
to resort to a different 


shown in the 


machinery, partitions 


have found it necessary 
The 
accompanying drawing, 
adopting this method I no longer go to the trouble of 


Of course, in this method it is 


1 employ in such a case is 


which is self-explanatory. Since 


method 


chalk-lining the floor. 
necessary to have a man at each end of the line. 
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How Would You Make This Pattern? 
By M. E. 


Ten castings were required. 


DUGGAN 
The patternmaker who 
made the pattern does not believe in reading technical 


journals. He made the pattern split through the middle 
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THE PATTERN AND THE CORRECT WAY OF MOLDING 
at the center line vertically, one-half of the pattern im 
the drag and one-half in the cope. A core 8 x 10 in. by 
5 ft. long was made for the pocket. After the pattern was 
delivered at the foundry, the molder suggested a more 
practical way to make and mold it. The molder’s method 
is as follows: 

Plan and make this pattern to be molded in the drag, 
with the parting or cope face up, as at HH. Make D, E 
and F loose on the pattern; D and F and the coreprint are 
made in one piece, loose on the pattern, as shown by the 
heavy dotted lines; / and @ are one piece and loose. The 


molding is done as follows: 
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The pattern is placed in the flask with the cope face H 
down and resting in the “bottom” board. Sand is filled 
in up to the top of the prints J and G. At this point the 
filling in of the sand is stopped, and the loose pieces are 
lifted out of the mold. The cores / and G@ are now set 
in place in the mold, the filling in of the molding sand is 
continued, the drag is finished and rolled over ready for 


The making of the cope requires no description. 
* 


the cope 
The whole pattern is molded in the drag. 


Precision Locating Method for 
a 45-Deg. Hole 


By Water GABRIEL 


” Lie dee 


The illustration, Fig. 1, shows a side view of a drill- 
ing jig clamped to an angle plate, the latter being se- 
cured to the miller table. The jig consists of the casting 
A, the locating stud, the swinging leaf (C 


tains the clamping serew D, the drill bushing 2, and the 


which con- 


locating pin F’. 
The four feet on the bottom of the jig were finished 
in the usual way, and the two bases were accurately fin 


ard 
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FIG.1 


FIGS. 1 TO 3. THE JIG AND METHODS OF TESTING 


Fig. 1—The 


9. 


finished jig. Fig. 2—Testing the plug Fig 
Testing the bushing 

ished to an angle of 45 deg. The center lines of the stud 

G, the drill bushing #, the pin F and the screw D were 

all in the same plane. 

To accurately determine the location of the hole for 
the drill bushing /, a piece was turned up parallel in the 
miller chuck and tapered off on the end, to an included 
angle of 90 deg. The table was then adjusted to get the 
center of the stud in alignment with the machine spindle, 
and then the location of the 45-deg. hole was effected by 
raising the knee of the miller until the turned piece just 
touched the periphery of the stud, and the distance from 
the shoulder to the piece was 1.545 in., which could be 
measured with the micrometer depth gage, Fig. 2. 

The hole, which had previously been drilled out ap- 
proximately, was then bored to the proper size and the 
drill bushing inserted. 

The 0.128-in. hole in the bushing was finally checked 
3 until 





up by sliding in the ground piece shown in Fig. 
the point A was just even with the periphery of the 
piece (Fig. 1). Then the distance from the point to 
the shoulder was measured and found correct. 
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A Home-Made Forcing Press 


By James E. Myers 


In the small shop, where expenditures and space are 
limited, we must often resort to makeshifts and tools of 
our own manufacture to overcome the difficulties con- 
nected with the general run of work in the jobbing shop. 
The accompanying drawing shows how we eliminated the 
bane of the machinist’s life—the sledge-hammer fit. 

Shoproom being scarce, we decided to go up, and the 
results have been most gratifying. The press, as we built 
it, has uprights 12 ft. long and will handle almost any 
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HOME-MADE FORCING PRESS 


job rapidly and well. At A is an ordinary portable “whis- 
key” jack. We have also used a common screw jack when 
the big jack was out on a job, or could not be secured. 

The drawing is self-explanatory. The stop-pin holes 
B in the uprights we spaced to 6-in. centers. In the 
ends of the crossrail (’, matching up with the stop-pin 
holes B, we drilled two holes; the first, from the top edge 
of the crossrail to the center, is 34 in. and the second 74 
in. which gave us a minimum adjustment of 2 in. to the 
crossrail. The bars D are fastened to the small plates 
directly above them by stiff tension springs, which hold 
them snugly in place at all times but leave them free 
enough to be moved to suit the job in hand, be it either a 
press fit or a straightening job. When used as a straight- 
ening press, the shaft, or bar, is put through between 
the uprights, lengthwise of the press, and laid on short 
studs £; the bars D are adjusted to suit the bend, the 
crossrail C is pulled down, the 14-in. cold-rolled stop 
pins are inserted in the nearest holes and the pressure 
applied. 
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The spacers F are long enough and set far enough 
apart so that while acting as guides they still allow the 
crossrail to be moved freely up or down. 

With a few short pieces of 2-, 4-, 6- and 8-in. pipe 
faced on both ends and a number of extra bars of %-, 1- 
1}-, 14- and 2-in. square cold-rolled stock handy, the 
pressing in or out of pins and bushings and the changing 
of automobile transmission gears becomes a pleasure. 

The pump, being hand-operated, allows one to get the 
“feel” that is so essential in straightening work. 
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Forming an Awkward Radius 
in Sheet Steel 


By Grorce Woop 


Referring to the article hy W. D. Forbes on page 17s, 
it is my opinion that the tool maker desired to convey 
the idea that he obtained the radius by some wonderful 
work. 

However, the job itself seems simple enough, for in 
the course of experimental work | have often had oceca- 
sion to make pieces similar to the one described. 

I would form this particular piece with the aid of two 
pairs of }-in. parallels, a 14-in. piece of round stock and 
four spacing blocks, two of 14 and two of 18-in. thick- 
ness, as shown in Fig. 1. One set of the parallels would 
he spaced with the 14-in. blocks and the whole held to 
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FIG.1 The Method used to make the Piece FIG 2 The Shape of the 
Piece produced 
FIGS. 1 AND 2 WORK AND THE METHOD USED 


cvether hy means of suitable clamps, The 14-in. piece of 
round stock would then be placed between this set ol 
parallels. This arrangement could be used to act as the 
male part of a forming die. The other set of parallels 
would be spaced with the 18-in. blocks clamped together 
and used as the female part of the die. Then it is only 
necessary tO place the three units in the vise, square them 
up) and press the jg-in. stock into the female die. Of 
course, the stock is left generously oversize and when 
taken out of the vise will look as shown in Fig. 2. It is 
then a simple matter of laving out and cutting the sheet 
to the proper dimensions. 

Ilow the tool maker knew the radius was about 0.001 
in. oversize can be accounted for easily. The piece would 
naturally open up 0.001 in. or so when taken out of 


the vise. 
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Quick-Acting Tap Chuck 


By K. F. Rauscnu 









































The illustration shows a tap holder and driver that 
permit easy and quick removal and replacement of the 
tap. 

At A is shown the main body of the tool, which receives 


the tap holder shown at B. The tap holder is pinned in 


Ly 
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QUICK-ACTING TAIL’ CHUCK 


place with a removable pin, to enable the use of holders 
for various sizes of taps in the same main body. 

The tap shanks C have a recess ground around them 
close to the top, as shown. This permits the ball in the 
holder to engage and hold the tap im place. 

The holder B fits into the body of the tool, and the 
square hole receives the tap shank. Clearance is pro- 
vided in the round hole. The ball is held in place by a 
few coils of a small stiff spring backed up by a short grub 
screw. 


Lap for a Long Hole 
By Henry J. Novrz 


Having a steel cylinder 23 NX 26 1n., long to bore. I found 
it quite a task to bore it smooth, straight and round, using 


the old method of clamping the cvlinder on a lathe car- 


riage with the boring bar between centers (Owing to 
the pressure of the clamps and the length and diameter 
of the bore, the required accurar could not le obtained 


bv boring. I then decided to make a lap, as shown in the 
illustration, similar to one that | had made befor 

Upon a piece of 24-in. pipe of suitable length and abo 
equidistant from each end were placed three sections of a 


cast-iron bushing that was one-th rol thr ley rt of th 


evlinder to he horec 





4 
y 
LAD DESIGNED For He I 
wise into the three x tiohs, 1 Was bored To fit the outside 


After The sections were mounted upon the 


larger than the 


ol the pipe. 
pipe, they were turned to a size 0.010 fy : 


bor d eviinde ¢ Tl res 1} slots 16 nN long vere the n 
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milled in the pipe. These slots were cut in the same line 
with the split bushing and practically equidistant from 
each end. The three slots permit the lap to expand and 
contract. 

When this type of lap becomes worn, it can be very 
easily brought to the required size by placing paper or 
The pads 


mav be made of cast iron, brass or copper, according to 


thin metal shims under the pads or sections. 


the material to be lapped. 


Punch and Die for Round Stock 


By Huao F. Puser 


The shearing-off punch and die here presented were 
built for continuous duty, shearing §-in. rods to length. 

The illustration shows the construction of the punch 
and die. At A is the cast-steel die shoe, or rather come 
bination of bolster plate and die shoe, because it is in- 
tended to be bolted direct to the press in place of the regu- 
lar bolster plate, through the T-head bolt holes C. The 
part B, which is cast integral with A, is a reinforcement 
necessary on account of the heavy jarring incident to the 
WOrk, 

At D is the punch holder, made of cast steel, with a 
shank for securing it to the press ram. The shearing 
blades F and G of the pune h and die are identical; they 





SHEARING PUNCH AND Dt FOR ROUND STOCK 
are thade ol tool stee] hardened and ground, Hs Are al-o 
th oul plates Hf and 7. The projection to which 


the guide plate in the die is fastened, is further reinforced 

the thick web A. 
crews secure the shearing blades, the holes in the blades 
The guide plates i] 


and / are held by eight 4-in. fillister-headed screws, as 


Four 3-in. special square-headed 


being countersunk for screw heads. 
can be seen clearly in the illustration. 
The holes L through the projection - are opposite thi 
rew holes in the shearing blade G of the die. The pur- 
pose of these holes is tO serve as clearance holes for a 
socket wrench, thereby making it possible to chanu 
the shearing blades without disturbing the alignment of 
At M is shown the lower 


uide plate, with clearance holes N for the socket wrench. 


the punch and die in the press. 


These holes, of course, correspond to the holes TZ. The 
elongated slot O is the clearance slot for the stock and 
: opposite the slot P, extending through the web A and 
tive projection iz. 
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An adjustable stop, not shown, is secured to the planed 
The machined 
serve to seat the shearing blades and insure them against 
side motion. An enlarged view S shows the round-bot- 
tomed cutting groove 7’ of the shearing blades, which are 
identical for both the upper and the lower shears. Two 
sets of shearing blades were made with this punch and 
die, one set each for shearing 8-in. and }-in, stock, the 


surface Y by four capscrews. recesses 


dimensions of the various radii being given. 
In action the punch and die work as follows: 
bar stock is inserted through the elongated slot 7’ 


The 
Into 
the cutting groove T and along the clearance groove [ 
till it comes in contact with the adjusted stop, when the 
two 


punch, descending, shears off the stock. It takes 


men to operate this punch and die successfully-—a helper 
to feed the bar stock, and the punch-press operator to 


trip the press and remove the sheared rods. 
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Sharpening Rifle-Barrel Drills 


By W. L. OuMsrEap 

Methods having a bearing on greater production have 
probably not been overlooked by the men in charge of bar- 
rel drilling in shops using barrel-drilling machines for 
drilling the hole in the barrel of a modern military rifle. 
It is a fact, however, that the method used for resharpen 
ing the drill is not generally given the consideration war 
ranted for a maximum output. 

The output of one large manufacturer for one unit of 
10 two-spindle horizontal-type machines is 170 to 175 


bbl. every 10 hours, approximately 35 min. for drilling 


each barrel. The barrels are 524 in. long, 0.315 bore. 
The feed approximates 14 in. per minute. 

that 
one firm scrapped only 300 barrels out of a total of 250,- 
000 finished barrels 


only made possible by consistent attention to the methods 


In this connection, it is interesting to mention 


one-eighth of 1 per cent. This was 
used by the men held responsible for the manufacture and 
upkeep of the drills. 
is required for 1000 barrels. 


In this shop an average of five drills 


Experience has proved that a barrel drill that has been 
sharpened on an emery wheel will not produce satisfa 
eithe: 
One of the Ob pec tions to the emer 


tory results when ground to mechanical form on 


a wet or a dry wheel. 
wheel is that it has a tendency to draw the temper along 
the entire cutting edge or burn in minute spots, allowing a 
rapid breaking down ol the kee tT edge of the drill when 


The rapid breaking down of the emer wheel 


I Use, 


during abrasion is also unfavorable for obtaining a 


smooth, close-grained cutting surface on the lip of the 
drill, the minute particles of detached emery scoring 
the surface, This considerably lessens the endurance of 
the drill. 

It has been demonstrated that 


the best results are ob 
tained when the drill has been sharpened on a wet grind- 
thre 


should not be done in a perfunctory manner, nor the re- 


stone by a man trained to work, The sharpening 


sponsibility placed with the operator of the machines, 
Que well-trained man can perform the sharpening opera- 
tion for 60 spindles. He that 
some spindles require a certain style of grind, owing to 
Otften- 


times the spindle thrust adjustment, equipped with ball 


will soon find drills for 
Ome peculiarity in the motion of the machine. 


hearings, cannot be kept in perfect adjustment, the balls 
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becoming out of round or flatted, with resultant pound 


general, spindles 


ing of the barrel against the drill. In 


show this condition from vibration up to a perceptible 
pounding, and it has a marked effect on the efficient work 
of the drill. 

The drills can easily be sharpened to offset this and 
other drawbacks to efficiency by a man especially assigned 
Drills that are 


Tom, Dick or Harry cannot do the same effective work. 


to the work. sharpened to a set form by 


It takes only one spark from an emery wheel to cause 


drilling trouble. 
a 


Grinding Gage for Use in Sharpening 
Twist Drills 
By HH. . 


PARKER 


The illustrations show a couple of modifications of the 


sometimes used for determining the correct 


angle rave 
angle when sharpening twist drills. Means is provided 
for assistance in making the lips of equal length. 


The body in each case is made of sheet steel shaped to 


the proper angle for the drills. Then a sliding pointer 
1 4 r 
\ 
\ NQ Snigy 
~ AR: 
_ 7 Ad ¥ 
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GRINDING GAGE Fort TWIST DRILLS 

is provided for determining the dth of the lip I} 
one case this is merely a spring-steel clip which is  leld 
by friction and which may be slid along the inclined end 
of the gave. At B is shown a more elaborate arrang 

ment, where a grooved block straddles the gage body and 
carries the poiiter, This block slides along as in the 
first arrangement, but may be closely adjusted by meat 

of a knurled-head screw If desirable, a poiter may le 
attached to each side of the sliding 


; 


Drawing Out High-Speed Steel 
Under the Hammer 
By J. A. 


Rae if 


Cry pra re LG. Jame eth speal noout drawimyg oul 


short solid tools to fit toolholder I have been priv 
ticing this method for some time, but the bit drawn out 
recently do not stand up. The de not seem to show tli 


were forged; 
like that of 


same velvety grain that the, cid before ther 


the vrain im them Is dark and coarse and more 


fine-grain cast iron, Can someone sugyvest a remed: 
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Machine Tools and the Matter 
of Priority 


An Editorial 


LL of the munitions used on the 
battlefield—-the cannon, the field 
gun, the automatics, the rifles 

and all of the ammunition—the shells, the 
cartridges and bombs-—~are created by 
machine tools. 


\ll of the means of motor transport on 
land and through the air-—-the motor 
trucks, the “‘tanks,’’ the motor ambu- 
lances the airplanes and the dirigibles— 
are the product of machine tools and 
metal-working machines. 


All of the locomotives and freight-cars 
and the rails over which they carry the 
coal and iron and steel and merchandise 
of many sorts needed by a modern army 
exist solely because of the prior existence 
of machine tools. 


\ll of the eng nes in ships at sea, their 
propeller shafts and _ propellers, their 
auxiliaries—pumps, dynamos, motors, 
cranes, hoists—the thousand and one 
mechanisms of the battleship and the 
hundred and one mechanisms of a cargo 
ship—come into existence through the 
operation of machine tools. 


Then why overlook the builders of 
machine tools when it comes to priority 
in the distribution of raw materials? 


If it is because of the belief that the 
existing machine tools are sufficient, and 
that more will not be needed, why are 
deliveries on machine tools now months 
behind and machine-tool builders forced 
by the demand for their products to seek 
Government advice as to the disposition 
of their first available machines? 


The trouble is that the public and 
the public legislators and officials fail to 
perceive the fundamental place the ma- 
chine tool occupies in all modern indus- 
tries, be they applied to peace or to war. 
They see in the finished battleship and 
in the finished machine gun, highly 
spectacular products that we need and 
must have in order to win this war. They 
see in mach ne tools (if they see anything 
in them at all) prosaic mechanisms of 
secondary importance that can well be 
left to take their chances in the general 
scramble for materials after the really 
important things are given preference! 


You men who build and use machine 
tools and who know that they are funda- 
mental to mechanical industry, and that 
all modern industry is mechanical, are to 
blame for this public misconception. The 
men who do not know are not to blame. 
Kducation and instruction must come 
from those who know. 


You, and we as well, are to blame, 
because we have never gone systematic- 
ally to work to spread the economic 
truths about our business outside of our 
own field of machinery users. The 
American Machinist has been published 
for machinery builders and users—not for 
Congressmen and public officials. But we 
wish to tell youthat Congressmen and pub- 
lic officials are hearing from the American 
Machinist now and that they will con- 
tinue to hear from us—and that they must 
hear from every one of you as well. 

For it is going to take a lot of hammer- 
ing to drive home the facts that these 
people need to know about our business. 
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We must hammer home the fact that 
the increased efficiency that the Presi- 
dent calls for means wearing out ma- 
chinery as fast as possible to get the 
maximum production rate from it, and 
means then buying new and improved 
machines to take its place. 

o)6hUg 


We must hammer home the fact that 
machinery—and all of it created by ma- 
chine tools—is the vital factor in saving 
labor; and that labor, through machinery, 
must be greatly economized if we are to 
survive and help others to survive the 
world-wide labor shortage that confronts 
us. Machinery must be put to work 
before the women and children are put to 
work. 

o60OUo 

We must hammer home the fact that 
machinery—and all of it created by ma- 
chine tools—must till the soil and reap 
the harvest, if armies abroad are to be 
fed and those at home kept from starva- 
tion and poverty. 

oO 

We must hammer home the fact that 
machinery—and all of it created by ma- 
chine tools—must weave and spin and 
sew the uniforms for our soldiers and the 
clothing that is to keep our wives and 
children warm; that it is the machine 
tool primarily that does this work, just 
as it is primarily the machine tool that 
mines the coal and the ores and that 
transforms the trees of the forest into 
wares of wood. 


We must spread the truth that the 
machine tool, the sole modern means of 
creating machinery, is the vital cause 
back of all mechanical effects. 


‘s) O 


When we have made these truths as 
plain to others as they are to us, the 
following things are going to happen: 


There will be no more talk or intention 
of devoting the entire output of the steel 
mills of this country toward the building 
of ships, disregarding the needs of those 





who build the machines that build and 
equip these ships. 


There will be no more idea of getting 
machine-tool building plants to manu- 
facture munitions, for it will be realized 
that one machine-tool building plant 
can, in a year, turn out enough machines 
to equip from four to ten munition plants 
of similar size based on equivalent equip- 
ment value. Those who at present advo- 
cate this plan might with equal judg- 
ment advocate commandeering the farm- 
er’s seed for food, instead of using it to 
produce its fourfold to tenfold harvest. 


There will be no more false rumors, 
such as have been circulated during the 
past week, of the requisitioning of ma- 
chine-tool building plants, and such as 
have tended to upset the plans and dis- 
turb the minds of those patriotically 
intent on speeding up the production of 
these machine-tool plants to meet the 
coming needs. 


There will then be no overwhelming 
sense of patriotic sacrifice evident on the 
part of those who make a low price to the 
Government on materials for apparatus 
and munitions, and a high price to the 
builders of the machines that will be used 
for and by the Government in the trans- 
formation of raw materials into 
finished form. 


these 


This editorial is going to every Repre- 
sentative and Senator in the United 
States, and to every member of the 
Council of National Defense, and its sub- 
committees. This is something that the 
American Machinist can do and will, and 
it is up to you machinery builders and 
users, also, to send a copy of this editorial 
with a letter of indorsement to your 
particular Congressman, and to any other 
public officials whom you know. Do this, 
and in addition to this, take united ac- 
tion, and that quickly, toward putting 
your business on the Federal map, and 
assuring our country of a sane priority 
that will protect the industry most vital 
to all others in war or peace. 
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Toolroom and Heavy-Duty Lathes 


terminating at the spindle nose in a Morse taper. The 
spindle nose is threaded 21 x6 U.S. 8. All bearings are 


A new line of toolroom and heavy-duty lathes has bronze bushed. 


been placed on the market by the Joseph Crawford, Jr., Twelve gears in the quick-change mechanism, together 


Co., Erie, Pennsylvania. 
A quick-change heavy-duty lathe is 


This is made in 20- and 


with the compound box, give 36 speeds for threading or 


shown in Fig. 1. feed purposes. The taper attachment is bolted to the 
25-in. sizes and may also be carriage and may be engaged instantly. The attachment 


allows the turning of all tapers up 











to 3 in. to the foot, 15 in. in length 
on a lathe with a 6-ft. bed. The spiral 
relieving attachment will do straight 
or taper, inside or outside relieving 
on beth right- and left-hand work, 
with any number of flutes from 2 to 
28. The attachment is mounted on 
the gear box, and the tool slide inter- 
changes with the compound rest on the 
cross-slide, thus embodying the swivel- 








ing feature of the slide necessary for 
side and end relieving. Varying num- 
bers of flutes are taken care of by means 
of change gearing supplied with the at- 
tachment. A universal joint and bear- 
ing block for axial relieving are fur- 








nished as an extra. The lathe is made 


FIG. 1 QUICK-CHANGE HEAVY-DUTY LATHE ; 

Swing over ways, 214 in swing over carriage, 14 in distance between either with or without tie-bar. The 
centers, 46 in.;: width of belt, 4 in.; diameter of front spindle bearing, 5x6 in atha , he fi : i+] : : on 
diameter of back spindle bearing, 3x5 in.; diameter of hol in spindle 2 in lathe may * fitted with oil pan and 
diameter of nose of spindle, 4 in.; diameter of tail spindle, 3 in.; travel of tail pump, taper atta hment, collet equip- 
spindle, 8 in.; depth of bed, 14 in.; width of bed, 16 in.; toolpost opening, ~ x 1] in ; : 
capacity of center rest, 6 in ratio of back gears, 3.2 and 8.4 to 1 threads pe! ment. and arranged for metric thread- 
inch cut, 1 to 56: ecountershaft pulley diameter, 14x 143 in speed of countershaft ’ . a 
r.p.m., 185; size of centers (Morse), No. 5; floor space, 24x 9 ft weight, 4200 Ib ne work is extras 1! so desired. 


had in the SCTHLL-QuULCK change style. 
The quick-changt mechanism contams 
a train of 12 gears which, together 


with the three speeds given by the outer 


compound box, provide 36 speeds for 
threading o1 feeding. Tl hollow 
spindle is vround to size and threaded 
to receive a chuck or faceplate. All 
bearings are of the self-oiling ring type. 


The tailstock has a set-over screw for 
taper work and is moved along the ways 
by a erank rack-and-pinion mechanism 
A cast-iron feed nut is used, the 
n diameter with a 


screw being 2 in, 
four-pitch acme thread. Regular equip 
ment includes large and small face- 
plates, steady and follow rests, counter- 
shaft, toolpost and wrenches. The 
lathes may also be had with taper at- 
tachment and with any length bed de- 
sired. A countershaft of the friction 
cone type is used. The 15-in. toolroom 
lathe is shown in Fig. 2. The spindle 
is of carbon steel ground to size and has 
a 1}-in. hole through its entire length, 

















FIG. 2. TOOLROOM LATHE 


Swing over ways, 16) in.; swing over carriage, 94 in.; distance between centers, 
36 in.; cone diameters, 4, 54, 7, 84 in.; width of belt, 2 in.; hole in spindle, 1} in.; 
front bearing, 4) x 2§ in.; back bearing, 34 x 24 in.; diameter of tail spindle, 1j in.; 
travel of tail spindle, 6 in.; carriage bearing on ways, 21 in.; countershaft pulleys, 
3x10 in.; countershaft speed, 150-180 r.p.m.; capacity of toolpost, 4x1 in.; 
capacity of center rest, 44 in.; back gearing ratio, 84 to 1; cuts threads from 1 to 
ssh conte rs, Morse taper No. 3; center, spindle sleeve, Morse taper No. 5; weight, 
900 Ib 
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Air Compressor 

The air compressor illustrated has been placed on the 
market by the National Motor Supply Co., Cleveland, 
Ohio. It is of the double-opposed type, with a 2-in. bore 

















AIR COMPRESSOR WITH DOUBLE OPPOSED CYLINDERS 
Cylinders, 2 x 2§ in.; capacity, 5 cu.ft. of free air per min.; 
horsepower required, } 
and a 24-in. stroke, both pistons and the yoke being cast 
in one piece. The crankshaft is a drop-forging, and all 

bearings are bronze bushed. 

Water-cooled cylinders are used. Both inlet and out- 
let valves are contained in the evlinder heads, which may 
be removed without disturbing either the cylinders or the 
pistons. From the cylinders the air is pumped to an 
auxiliary base tank that contains a series of baffle plates 
for removing oil and moisture. 

A check valve is placed between the base tank and the 
main storage tank; and when the compressor is stopped, 
the air gradually escapes from the small base tank. This 
acts as an unloader and allows the compressor to get up 
speed, when again started, before having to pump against 
the full pressure in the main storage tank. The machine 
can be supplied for either belt or motor drive, and 
either with or without automatic pressure regulator. 


Gear Pump for Cooling Oil 


The Inter-State Machine Products Co.. In .. Rochester, 
N. Y., has placed on the market a pump for circulating 
cooling oil on lathes, screw machines and other machine 
tools, 

The pump is of the well-known gear type, the one shown 
being equipped with automatic relief valves—a feature 

















GEAR PUMP WITH AUTOMATIC RELIEF VALVES 
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that allows the operator to shut off the liquid at the 
point of discharge without creating undue pressure in the 
pump and makes the use of an auxiliary relief valve un 
necessary. Pumps are also furnished without the auto- 
matic relief valves, if so desired. Steel gears are used. 
The weight of the pump is 11 Ib., and its capacity is 13, 
24 and 2} gal. at 300, 400 and 500 r.p.m. respectively. 


® 
Engine Lathe 


The illustration shows the “Lancaster” 13-in. engine 
lathe manufactured by the Champion Blower and Forge 
Co., Lancaster, Penn, The spindle is of 60-point carbon 
steel ground to size and mounted in bearings of phosphor 
bronze. The hole through the spindle is } in. in diam- 
eter and terminates at the inside end in a No. 3 Morse 
taper. 

The bed is made with three V’s and one flat. An offset 
tailstock is used to allow the compound rest to swing 
parallel to the bed. Carriage and apron are cast in one 
piece, the apron being equipped with a safety device that 

















ENGINE LATHE 


Swing over shear, 134 in.; over compound rest, 5 in.; over 


carriage, 9 in.; distance between centers with 5-ft. bed, 30 in 

front spindle bearing, 13] x 34 in.; rear spindle bearing, 14 x 22 
in.; spindle nose threaded 1§x10 U-.S.S.; tail spindle, 12 in 
diameter, »-in traverse; centers, No. 3 Morse taper; cone 

pulley diameters, 7, 59, 44 and 33 in.: width of belt, 2 in.: ratio 
of back gearing, 83 to 1; spindle speeds, 16; travel of com- 
pound rest 4 in.; size of tools, 4x 14 in.; weight with 5-ft. bed, 


1000 pounds 


rrevents the half-nuts from being thrown in when either 


eed is connected. The compound rest is eraduated Bai 


degrees. Three feeds are available without the necessity 
of changing gears. Equipment furnished also includes 
ollow and steady rests, change gears, large and small 
faceplates, double friction countershaft and wrenches. All 
gears are guarded, 


rad 


Compound Bench Plate 


The compound bench plate shown has just been placed 
on the market. It is the product of the A. P. MeCulloch 
Machine Co., Boston, Mass., and has been produced espe- 
cially for the use of inspectors of machine parts. 

It consists of a flat plate, to one end of which is at 
tached a vertical plate equipped with T-slots, V’s, round 
holes and slots, as shown. Seven standard plugs of dif- 
ferent sizes are furnished, which fit into the holes and 
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slots in the angle plate. By means of these devices vari 
ous machine parts, including gear trains, jigs and fix- 
be set up for testing and inspecting. The 


tures, may 

















COMPOUND BENCH PLATE FOR INSPECTORS 
plate is furnished with either scraped or planed surfaces, 
and either plain or complete with angle, bronze yoke and 


seven standard plugs. 


>. 
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Safety Cleaning Tank for Tools 
Ten and Small Parts 


The cleaning tank illustrated has bee placed on the 
market with the intention of providing a device by means 
of which oil, grease, chips or dirt can be quickly cleaned 
from small tools or ma- 
chine parts with gaso- 
line or other inflamma- 
ble liquids without in- 
volving danger of fire. 
The Spicer Tabulating 
Machine Co., Washing- 
ton, D. C., is the manu- 
The tank 
hody consists of a single 
the part 

forms a 


facturer, 
casting lower 
stor- 
the 
It is separated 
the 


cleaning, 


of which 


age reservoir for 


liquid. 
trom upper, or 


chamber by 











ie a means of a_ transverse 


and a re- 
that 
prevents dirt from getting into the reservoir. <A_ self- 
closing cover is fitted to the top of the tank: when this is 
opened for use, it brings into action a pump that raises 
fluid from the storage chamber and ejects it through a 
nozzle or vent against the article to be cleaned. The 
fluid enters all holes or corners forcibly, thus washing 


CLEANING FOR Toots Partition 


TANK 


movable strainer 


away the dirt and grease, 

The tanks are made regularly in 7-, 10- 
but any other reasonable size can be furnished if desired. 
They are made in either the pedestal type, as shown, or 
with a bracket to be fastened to the wall. 


and 13-in. sizes, 
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Cold-Metal Saw 


The Earle Gear and Machine Co., Philadelphia, has 
recently placed on the market the special-type Lea-Sim- 
plex cold-metal saw shown in the illustration. The ma- 
chine is designed especially for handling bars in multiple, 
the one shown being fitted for cutting twenty-four 14-in. 
round bars arranged eight rows wide and three high. The 
bars are arranged in vertical rows, not staggered. 

The rear cradle is in the form of a carriage running on 
rollers on a structural-steel framework at the rear of the 
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MULTIPLE-TYPE COLD-METAL SAW 


saw table. By means of this carriage and a handwheet 
operated lead screw the work is fed to the successive post- 
tions for cutting. The lead screw is equipped with a re- 
leasing nut, which permits a quick return of the carriage 
to the loading position, 

While being cut, the bars are held in position by means 
of clamp screws, one being placed over each vertical row 
An adjustable gage plate is attached to the front 
A sheet-metal apron, or 


of bars. 
of the cradle on the saw table. 
chute, is so placed as to carry away the stock as fast as it 
is cut. This apron is above the upper limit of the travel 
of the swinging arm, which feeds the saw to the work. 

The boxes into which the chutes discharge the finished 
work are made with double bottoms and outlets for return- 
Ing any cutting compound to the base of the saw. The 
base forms a tank for the cutting compound, and a gear- 
type lubricant pump is provided. The saw blades are of 
the solid milling toothed type. In operation an automatic 
stop and power return stop the travel of the saw when the 
cut is completed and drop it below the level of the table 
on the return. 


Convention of National Metal 
Trades Association 


the National 
at the Hotel Astor, 


The nineteenth annual convention of 
Metal Trades Association was held 
New York City, Apr. 25 and 26. 

The following officers were elected for the coming year: 
President, W. H. Van Dervoort, of the Root & Van Der- 
voort Engineering Co., East Moline, IIl.; first vice presi- 
dent, Murray Shipley, of Lodge & Shipley Machine Tool 
Co., Cincinnati, Ohio; second vice president, H. W. Hoyt, 


of the Great Lakes Engineering Co., Detroit, Mich.; 
treasurer, F. C. Caldwell, of H. W. Caldwell & Son Co., 


Chicago, Il. Homer D. Sayre, Peoples Gas Building, 
Chicago, was reappointed sec retary. 
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LATEST ADVICES FROM OUR 
| WASHINGTON EDITOR 




















Washington, D. C., May 12, 1917——Not a day passes 
without bringing letters from different parts of the 
country asking how to get in direct communication with 
the right party to utilize some particular plant or manu 
facturing capacity. In answering these inquiries I can do 
no better than to quote from a recent interview with 
Secretary of the Interior Lane in the New York Times, 
who calls the war “a test of the ability of this particular 
democracy, the United States. to organize itself out of 
and away from the dangers of economic anarchy. There 
is a country-wide willingness to serve; its usefulness will 
depend on the ability of the Government to translate that 
willingness into effective effort, freed of waste of time, ma 
terials and money.” 

Offers of ideas, of service and of material are flooding 
the capital. But the machinery for using it all, in the 
way that will do the most good, has not yet been per 
fected. Tt is a slow process. The indispensable thing is 
an agency for codrdination, and that seems to be lack- 
ing. Here is a case in point: Practically all the avail- 
able steel of the country was offered to the Navy Depart- 
ment and accepted for the building of big warships that 
are needed, but which cannot be finished for several years 
This meant the diverting of steel from other industries, 
which has seriously handicapped the country in its work 
of feeding the Allies and in making its own internal 
preparations for war. 

The steel should not have been turned over to the 
Navy Department, but placed at the disposal of the Gov 
ernment, to be parceled out in a more immediately ef 
fective way. And so with all classes of material and effort. 

It should be stated here that the Priority Board is 
not yet an actual part of the system. This the secretary 
believes to be necessary to tie the groups together. He 
Says: 

The group organization is progressing rapidly, but the 
groups themselves must be tied into a whole machine 
abundantly lubricated with the oil of codrdination. The 
transportation of the country has been organized into an 
interlocking whole, making 250,000 miles of roads into a 
single codperative system and eliminating wasteful com- 
petition. Even now the duplication of trains on the roads 
running into Washington on different roads is being 
eliminated to save locomotives and cars for other work. 
But that does not go far enough. 
the question as to what shall be shipped first, and in what 
quantities.” 

This will give some idea of the situation as viewed 
from one in a better position to know than any corre- 
spondent can be, and his advice seems to be sound in every 


sJevond all this arises 





es 
particular. The sooner this codrdination can be secured, 
the faster we shall get on and the fewer mistakes we shall 
make. And when that time comes, we shall be able to 
find out exactly what to do and when to do it, with the 
least possible delay. 

In the meantime we can only offer our services, get our 
shops in the best possible condition for efficient work and 
wait the call that is sure to come, unless of course out 
regular work is of more importance than any new work we 
might undertake. In that case the Council of Defense 
will recommend that it be not disturbed. In fact, it is 
the intention to disturb existing business as little as 
possible ; and where it is necessary to do so, to take only i 
portion of the plant for the new work. In this way the 
old line of business and of customers can be retained to a 
large extent, which will be much better when the period of 


readjustment comes after the war, 


No Time ror EXreriMENTAL Work 


As soon as Congress takes off the brakes, which will 
possibly be before this gets into print, the one watchword 
in every shop should and must be production and ever 
more production. This does not refer solely to the man 
ufacture of munitions, but of evervthing that enters into 
both military and civil life during wartime. With the 
working force depleted by those in military service and 
the regular lines of industry made supplementary to the 
supply of military material, the greatest economy of pro 
duction becomes necessary: and this means producing the 
greatest quantity with the least waste of material and the 
least expenditure of time and labor. 

This naturally leads to the abandonment of practically 
all experimental work except such as is absolutely neces 
sary to develop something that has been found meritorious 
or a new device that is considered absolutely necessary 
It is obvious, however, that it is not the time to design 
a new airplane motor and present it to the aviation board 
with the idea of its being adopted now, for no matter how 
excellent it may be, if it presents radically new ideas in 
either design or construction, it will probably take at 
least a year to develop it and another year to get it on a 
manufacturing basis. 

The erving need of the aviation department is motors 
and more motors of the dependable kind. Our lack of 
support to the development of airplanes has resulted in 
a number of different tvpes and designs of motors, but 
with only a very few of these on a manufacturing basis. 


In some cases, even with motors that have been specified 
by different boards, there has been almost no standardiza 
tion: and even such obviously necessary standards as bolt 
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holes for fastening the motor to its bed on the plane have 
not been maintained. What is needed is a far greater 
capacity for turning out motors of acceptable workman- 
ship from some of the designs that have proved fairly 
satisfactory in actual service, rather than new and per- 
haps better designs that cannot be manufactured in less 
than a year. 

It was supposed that manufacturers in general knew 
that the shell-making capacity of the country is ample, 
not only for our own needs, but for any foreign orders that 
it might seem wise to divert to this country; but this 
does not seem to be the case. Word has just reached me 
that a silk mill in the vicinity of New York is equipping 
its shop to make shells, when there are several good shell- 
making plants with not only the equipment, but the ex- 
perience, lying idle, one of them only 10 miles from the 
silk mill in question. 

The question of shells is being well taken care of, and 
any attempt to get into this part of munition work will 
not only result in financial loss for those interested, but 
will take away productive capacity from other lines in 
which it will be needed. Any expenditure by a new plant 
for machinery for shell making is not only an unwise in- 
vestment, but may take machines that are urgently needed 
elsewhere. The things that are needed now are cannon 
of various sizes, with the mounts and fittings that must 
go with them, material for the new ships that are just 
getting under way, airplane motors and similar parts, 
and a host of things that go to make up the supplies of 
an army; but shells and fuses are well provided for, es- 


pecially the former. 
Tune New WoopeN SHIPS 


While nothing definite has been given out as to the final 
decisions concerning the new fleet of ships, there seems 
to be little doubt that the following figures will be found 
ipproximately correct: Length, 275 ft.; width, 46 ft.; 
molded cd pth, 26 ft.: draft, 23 ft. The main propelling 
engines will be triple expansion of either 750 or 1500 in- 
dicated horsepower units, which will give a normal speed 
of 10 knots with a reserve large enough to bother a U- 
boat in catching them in a long chase. Turbines may 
also be used in some of them; but it is probable that re- 
ciproating engines will predominate, unless oil engines of 
the Diesel or semi-Diesel type can be secured, which 
seems doubtful. The boilers will be of both the water- 
tube and Scotch types, will carrv 200 Ih. pressure and 
have perhaps 15 per cent, excess over the rated engine 
power. 

The necessary machinery will include that of any ocean- 
going vessel, such as propellers, condensers, air pumps, cir- 
culating pumps, boiler-feed pumps, fuel-oil burning ap 
paratus, evaporators, feed-water heaters, forced-draft ap- 
paratus, fuel-oil tanks, refrigerating apparatus, piping 
and fittings, generator sets, wireless apparatus, steering 
engines, deck winches, capstans, windlass, anchors and 
chains, davits, bits and chocks, turnbuckles, wire and 
hemp rope, metal berths for cabins, galley equipment, 
lifeboats and navigating apparatus. 

If you can supply any of this equipment complete, or 
any part of it, it would be well to get in communication 
with the Shipping Board, Munsey Building, Washing- 
ton, D. C., at once, as there will probably be at least a 
thousand of these ships built, according to present indi- 


cations. 
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When the time comes for ordering the thousands of 
things that must be ordered as soon as Congress acts, the 
probable procedure will be about as follows: The army, 
through its Ordnance Board, will probably announce the 
articles desired and call on the Munitions Board for in- 
formation as to the firms likely to be in position to do this 
work well and quickly. Here is where the industrial in- 
ventory taken by Mr. Coffin’s committee last year will 
come into play, and all those who seem to be equipped for 
the different kinds of work will be asked to bid on what- 
ever it is believed they can handle to the best advantage. 
Specifications and blueprints will be furnished and the 
bids called for at an early date. This is not an official 
statement, but it is the probable method of handling 
orders, at least in the beginning. 


COMPETITIVE Bips PROBABLY UNSATISFACTORY 


In cases where the work is entirely new to most man- 
ufacturers, owing to the fact that we are not and have 
never been a warlike nation, it will probably be im- 
possible to secure competitive bids that will be at all sat- 
isfactory either to the bidders or to the Government. In 
such cases there is a provision made in. a bill passed by 
Congress at a recent session, making it possible to give 
contracts on a “cost plus a specified percentage of profit” 
basis. It seems likely that there will of necessity be con- 
siderable of this kind of work, which makes it highly de 
sirable from the standpoint of the builders as well as of 
the Government that there shall be some effective system 
of checking actual costs and of utilizing the best methods 
possible with work of this kind. The services of a few 
men who are familiar with accounting of this class. to 
act as instructors in shops where the work is new, would 
undoubtedly be of vreat help to all concerned, 

As to just what will be ordered first, there is no defi 
nite information at this time. As shells are well provided 
for, so far as shop equipment and shell-making capacity) 
are concerned, these may be dismissed from mind except 
as orders for firms already in the business. Cannon of 
all sizes from 3 in. up to the big howitzers will be needed 
and needed badly, and shops that can handle work of this 
kind will be filled to the brim very shortly. Gun limbers, 
now made largely of steel, although it is quite probable 
that some wooden wheels will be used, will also be needed 
in equal quantities. This means considerable fairly heavy 
pressed-steel work, riveted, oxyacetylene or are welded, as 
the case may be. The poles are now made of steel, and some 
at least are made from sheets rolled up into a tube and 
welded; drawn tube can also be used, but a taper is re- 
quired, and this is not a usual product of the tube mills 


SUBCONTRACTS LIKELY 


Recoil mechanism, sighting mechanism and ammuni 
tion caissons naturally go along with this group. While 
these parts will in many cases be made by the man 
who makes the gun, there are likely to be subcontracts 
awarded by him. 

There is also likely to be a lot of metalwork in the 
shape of field kitchens, cooking utensils, soldiers’ mess 
equipment, probably metal helmets, trenching tools and 
dozens of articles with which we civilians are not at all 
familiar. 

As the question of gages, next to materials, is funda- 
mental in the making of munitions of all kinds, I may 
be pardoned for mentioning it once more, as there seems 
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to be a tendency to overlook its importance at this time. 
While some contracts are under way for the making of 
master gages, or more properly, checking gages, for some 
classes of ammunition, we seem to have overlooked the 
experience of Canada in this connection and to have 
underestimated the number of such gages that will be 
necessary. 

The wear of gages, even of checking gages, is greater 
than many seem to realize, and the work of inspecting 
and of salvaging such gages as may be reclaimed is far 
greater than seems to be understood, especially by those 
who are not familiar with the production of materials in 
large quantities. Referring again to the experience of 
the Canadian Munitions Committee, it is interesting to 
notice that its inspection plant at Ottawa handles about 
20,000 gages per month, of which 16,000 are new gages 
and the remainder those which have been reclaimed after 
wearing beyond the prescribed tolerance. To show further 
what an immense undertaking this central inspection 
bureau is, it received $171,000 worth of gages during the 
month of March, making a total of over $1,250,000 
worth of gages that have passed through-its hands since 
the beginning of the war. 


CENTRAL INSPECTION BurEAU VERY SUCCESSFUL 


This central inspection bureau has proved so successful 
that it seems to point out the advisability of following 
the method in this country, with the central bureau here 
in Washington at the Bureau of Standards, as has already 
been mentioned. There are some arguments being ad- 
vanced in favor of establishing inspection departments in 
charge of Bureau of Standards men at the different plants 
making gages for the Government, but the greatest ad- 
vantages seem to lie with the plan of the central bureau 
where all gages must be sent for final inspection. The 
only disadvantage seems to be the time required to send 
gages to Washington and to return them, should they not 
be found acceptable. As few will probably have to be 
returned and as the distance from Washington will seldom 
reach beyond a 500-mile radius, this plan does not seem 
to have nearly so many objections as the establishing of 
separate inspection departments, especially as the number 
of concerns making gages 1s likely to be largely increased 


as the months go by and the need of a great quantity of 
gages becomes more apparent. 

Among the advantages of the central bureau is the 
smaller force required, the tendency to eliminate the 
personal equation of the inspector and last, but by no 
means least, the opportunity of exercising judgment as to 
priority of the gages inspected, as pointed out by Secretary 
Lane and previously quoted. It is further interesting to 
mention that work is already going forward at the Bu- 
reau of Standards so as to be ready to test the gages as 
soon as they are received. The only thing that can delay 
the work will be the failure to secure enough suitable 
measuring instruments, owing to lack of appropriations, 
rather than to the inability to secure the instruments 
themselves. This work will be in charge of Dr. Louis A. 
Fischer, which insures careful attention and thorough- 
ness as to all essential details. 

This is as good a place as any to set at rest the rumors 
that the advocates of the metric system at the bureau 
are attempting to have the system adopted on all shells 
at this time. This report, I am assured, is entirely a 
creature of someone’s vivid imagination, so far as the bu- 
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reau is concerned, although it is quite possible that some 
individual,may have suggested that it be done. But the 
men who will have the shellwork in charge are too thor- 
oughly practical to advocate such a change at this time. 
no matter how strongly they may believe in the advantages 
of the system as a general proposition. | 


THE ProspLem or Exewprions 


One of the next problems we shall be up against, and 
that as soon as Congress gets through quibbling over the 
exact details of the new army bill, is the matter of ex- 
emptions for the men in the trades that are vital. not 
only to the conduct of the war, but to the maintenance 
of such regular occupations as are necessary for the vast 
number of workers who must always be behind the army 
itself, supplying it with its fighting material and othe 
necessaries. Wires are already being pulled by some em 
ployers in some industries to secure exemption for their 
men, so as not to interfere with their business, and in 
some cases at least there is not the slightest excuse for such 
exemptions. Their idea of universal service seems always 
to refer to the other fellow and not to themselves. 

The problem will be difficult at best and with everyone 
trying to solve it for the best interests of the country at 
large: but it will be complicated and made much more 
difficult when such lines of business as are not necessary 
to our welfare, but exist only to cater to some luxurious 
whim, begin to demand exemption. If it happens that 
toolmakers in jewelry-making firms can be used elsewhere 
to advantage, there is good reason for exempting them, 
but not to remain in the jewelry-making trades. 


\ SraGeesten PLAN 


It has been suggested, and the suggestion seems to 
have its good points, that the exemptions might take the 
form of assignments to certain kinds of work or even to 
certain shops, just as a soldier or an officer is detailed for 
specific work. This policy would in nowise affect the 
status of a man as a workman, and he would be paid by 
the man who employed him, at the regular wage or 
salary for that work. But he would be in touch with 
authorities at all times so that, although exempted to do 
certain necessarv work, he could not be used on something 
that was entirely unnecessary. Being enlisted, so to speak. 
in the industrial army, he would have some sort of badge 
or identifving mark, such as that given the munition 
workers in England—a practice that has been found to 
be very helpful in many ways. 

The decisions as to who shall be exempt present a del] 


} 
Lbiei 


icate problem entirely apart from the personal side, \ 
cannot be overlooked. It would evidently be very bad 
judgment to exempt a man who wanted to go to the front 
and send the man next to him, who would much rather 
do his bit in the shop. It is also difficult for anv em 
plover to decide just what men are most necessary to keep 
his business going for the real benefit of the country at 
this time. There must be some codrdinating board or 
head that can determine first what industries are most 
necessary at this time and then what classes of men ar 


most needed to conduct them. A careful balancing of th 
whole situation is required, and the plan must not be up 
set by individual employers, particularly in trades of 
doubtful value, endeavoring to exempt their men for 


purely business reasons. Frep H. Co.viy. 
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Location of Time Clocks card are shown in blue, all tardy marks are shown in red, 


thereby bringing out most forcibly one’s attendance and 


By Frep H, Korrr* regularity. 
Relative to the article on time clocks, on page 352, the As a further means of keeping accurate check of the 


writer wishes to submit the following system, which he time spent on each job, the following method is used: 


has used and found to ve very successful: 


Ap electrically controlled clock, governed by a master, 


Located in each of the factory devartments is a time 1s placed in each department office, under the direct su- 
clock electrically controlled by a master clock, under the sue pervision of the layout clerk. The daily-work card of 
pervision of the chief engineer. Clothes lockers placed im- each man is kept in a rack with a number stamped there- 
mediately within the entrance to the factory are provided on corresponding to his time-card number. When the 
for all employees. When an employee enters the fac- work, drawings and order have been apportioned to a 


tory, he first puts away his clothes and then goes to his 
department, 
therein. 
The department time clocks are adjacent to the fore- 
man’s office, and at one minute past the opening hour in 


workman, he goes immediately to the layout clerk, to 
punching his time card upon entering whom he gives his number and the order number of the 
work that. he has been instructed to do. The layout clerk 
takes the daily-work card corresponding to the workman’s 
number, enters the order number and stamps the time of 


the morning and afternoon it is the duty of the foreman starting. When the job is finished, the workman notifies 


to see that they are locked. Employees arriving late are the layout clerk, who then stamps the time of finishing 
obliged to have the foreman O.K. their time card. At and closes out the order. 
the time of such approval the department clerk unlocks As mechanics are not intended to be bookkeepers, this 


the clock and records on the employee's card the time — system eliminates all chances of error on their part due 


of arrival. The “Within Time” punchings on the time to incorrect figuring and places the burden of clerical! 


*Assistant Superintendent, Stromberg Motor Devices Co. 
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Preliminary Mathematics. By Prof. F E Austin A. L. Lewis, formerly superintendent of the 
One hundred and sixty-eight 4% x 7%-in plant of Sleeper & Hartlet, Inc., Worcester 
pages ; two Illustrations ; cloth bound Pub Mass., will take charge of the company’s new 
lished by the author at Hanover, N. H. Price, plant for the manufacture of wire-nail machin 
$1.20 ery, as soon as it is completed 

This book is intended for students who wish Dr. Henry M. Howe was presented with the 
10 in the auditorium 


lost time in their mathematical John Fritz medal on May 
position re- of the United Engineering Building. This honot 
to Dr. Howe for his “investigations in 
in the metallography of 


to make up for 
preparation The author states his 
garding the method of presentation of the subject comes 
as follows: “While many of the problems pre- metallurgy, especially 
sented for solution in ordinary textbooks dealing iron and steel.” 
with algebra are absolutely without practical ap 
plication, one should not ignore the yy < 
the mental training one receives from their logica . 
and careful solution. One unconsciously employs Business Items 
mental training many times in one’s career, and 
many years of careful and continuous —, 
are needed to realize the attainment of a notable ; : A ; 
success that is effected in a few moments.” The industrial Service and Equipment =. ang 
From the preceding it may be gathered that the moved its offices to 226 Devonshire St., Boston, 
Massachusetts 


man who wishes to kill two birds with one stone ; 
by learning something of practical value at the Bullard Machine Tool Ce. has recently ac- 


same time he is acquiring mental training, should quired the foundry of the Gray Iron Casting Co 
not seek it in this book There are no problems and the plant of the Taylor Foundry Co., at 
of practical value given Black Rock, Connecticut 














The work covers arithmetic, laying some stress : saeeee = 
on rapid methods and proofs, logarithms, alge mm. seg dagen me Twist oe een, 
braic operations, through the use of quadratic ass., has been entirely reorganized and is 

known as the Lincoln Twist Drill Co., with 


——— ae. A, the usual college Frederick H. Payne, president; Edward Blake, 
There is no word of inspiration in the book, Jr., vice president and general manage ; — 
simply rules of procedure, and the threat that if 4H. Ball, treasurer; and Jerome W a wr 

the pupil does not work consistently day by day rhe board of directors consists of — P 
he will not be able to pass the examinations Wells, Erederick H Payne, Edward B ake, Jr., 
Alfred L. Lincoln and Clement R. Ford The 


The Design of Machine Elements—By W. G. capital has also been increased from $200,000 to 
Dunkley, B. Se. Vol. 1, 206 4% x7-in. pages; $1,000,000 


23 i ra _ 6 abies ; "o 3. 215 , . : 
+7 — nod 2 , + TP 15 - The S K F Ball Bearing Co. of California, Inc., 
bles; bound in cloth Published by Scott, as been organized for the sale of various types 
Greenwood & Son, London. Price, $1.50 each Of ball bearings The office of this company is 
volume under the direction of A. M. MacLaren and is 
located at 341 Larkin St., San Francisco 


The first volume is devoted to a general state 
ment regarding forces, stresses and strains, or The S K F Administrative, | Wall St., New 
strength of materials, and their application to York City, has recently been incorporated to ad- 
the design of shafts and studs, bearings, both minister the affairs of the S K F Ball Bearing 
plain and ball bearing, keys and couplings and Co., and the Hess-Bright Manufacturing Co., 
springs Philadelphia The board of the new company 

No attempt is made to present any new ma consists of Frank A. Vanderlip, Thatcher Brown, 
terial, but the books cover in small space the F. B. Kirkbride, S. Wingquist, Axel Carlander, 
generally accepted application of the laws of Marcus Wallenberg and B. G. Prytz Mr. Prytz 
mechanics to the elementary parts of machines. is president of the new company, while Mr 
To this is added considerable empirical material Gray, of the Hess-Bright Co, will become tech- 
regarding proportions of parts not usually de- nical adviser 


signed in strict accordance with the stresses 
Forthcoming Meetings 





which they carry in the natural operation of the 
machine of which they are a part 

The second volume covers screw threads, belts 
and pulleys, driving clutches, gearing, driving 
and lifting chains and wire rope for hoisting 
purposes The twelfth annual exhibit of foundry and 

As in the first volume, this is a presentation of machine-shop equipment and supplies will be held 
such elements of design as are capable of calcu under the auspices of the American Foundry 
la ton under the laws of mechanics and also con- men’s Association in the Mechanics Building, 
si calle empirical matter Boston, Mass., from Sept. 25 to 28, 1917 The 

: presentation, in all cases, is clear and con- officers of the exhibit committee are: President, 
cise, 1d such as to be of value to both students J. P. Pero, Missouri Malleable Iron Co., East 
of ~ hine design and to practicing engineers St. Louis, Til. ; vice-president, Benjamin D. Fuller, 











work in the factory office. where it undoubtedly belongs. 


Westinghouse Electric and Manufacturing Co 
Cleveland, Ohio; secretary and treasurer, A. O 
Backert, 12th and Chestnut Sts., Cleveland, Ohio; 
manager of the department of exhibits, C. E 
Hoyt, 123 West Madison St., Chicago, Illinois 


The American Society for Testing Materials, 
affiliated with the International Association for 
Testing Materials, will hold its twentieth annual 
meeteing at Atlantic City, June 26 to 29, 1917. 
Headquarters are to be at the Hotel Traymore 


The National Machine Tool Builders Associa- 
tion. The spring consultation will be held at 
the Hotel Sinton, Cincinnati, Ohio, May 21 and 
90 


_ The Society of Automotive Engineers will hold 
its annual convention at Washington, D. C., June 
25, 1917 


American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 


The American Drop Forge Association will hold 
its fourth annual conventien in Cleveland, Ohio, 
on June 14, 15 and 16. A number of technical 
papers and several exhibits will be presented. 


Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


The American Society of Mechanical Engineers 
will hold its annual spring meeting at Cincin- 
nati, Ohio, May 21 to 25 There will be a 
joint session with the National Machine Tool 
Builders Association on May 21 The head- 
quarters will be at Hotel Sinton. 


Providence Engineering Society. Monthly meet- 
ing, fourth Wednesday of each month. A. E. 
Thornley, corresponding secretary, P. O. Box 796, 
Providence, R. I 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday Elmer K. Hiles, secretary, Oliver 
Building, Pittsburg, Penn. 


Rochester Society of Technical Draftsmen 
Monthly meeting, last Thursday. 0O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 


Western Society of Engineers, Chicago, Il. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. E. N. Layfield, 
secretary, 1785 Monadnock Block, Chicago, III. - 


Philadelphia Foundrymen’s Association. Meet- 
ings, first Wednesday of each month. Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America Regular meet- 
ing, second Friday of each month. Oscar S. Teale. 
secretary, 35 Broadway, New York City 
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Copyright, 1917, McGraw-Hill Publishing Co., Inc. 

The Ordnance Department requirements for brass cart- 
ridge cases of all types used by mobile artillery are given 
in the following specifications : 

1. All cartridge cases will be constructed in accordance 
with drawings provided or approved by the Chief of Ordnance, 
and no deviation therefrom will be allowed without his 
authority. 

2. The necessary Working gages, templets, ete. will be 
furnished by the contractor except such as the Ordnance 
Department may furnish for inspection purposes exclusively 
The working gages furnished by the contractor will conform 
to the inspection gages. 

3. The manufacture of the articles contracted for and of 
all material therefor -shall be open to inspection by the 
officers and employees of the Ordnance Department assigned 
to duty for that purpose and shall in all its details and in all 
its stages receive the approval of the inspector or such of his 
assistants as he may designate. 

4. A lot of cartridge cases of calibers up to and including 
3.8 in. will consist of 20,000 cases. A lot of cartridge cases 
of 4.7 in. or greater diameter will consist of 10,000 cases. 

5. Before beginning the manufacture of cartridge cases in 
quantity, the contractor will be required to demonstrate to 
the satisfaction of the inspector, in the case of at least one 
caliber, by the actual firing test prescribed below and by 
microscopic examination that he has established such methods 
of manufacture as will produce cartridge cases that will be 
satisfactory in service and of a crystalline structure in all 
parts satisfactory to the inspector. 

6. This ballistic test will consist of firing three cases, five 
rounds each, at a pressure 12 per cent. above the maximum 
powder pressure allowed by the powder specifications in the 
particular gun or howitzer for which the cartridge cases are 
intended. The cases will be resized after each round: and 
after five rounds have been fired and the cases have been 
resized four times, none of them shall show longitudinal or 
transverse cracks, bulges or other defects that will prevent 
complete obturation or in any other way affect their service- 
ability for further use. 

7. If during the firing any case swells to such an extent 
that it cannot be extracted by the service extractor of the 
cannon, it shall be considered unfit for further use. 

In addition to the preliminary ballistic test prescribed in 
the preceding paragraphs, not less than five cases will be 
sectionalized and microscopically examined to determine 
whether the various mechanical operations and subsequent 
heat-treatments have been such as to leave the crystalline 
Structure of the material in proper condition for storage. 
These sectionalized cases will also be examined to see whether 
the walls or heads of the cases show any folds either external 
or internal. 
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8. As the object of the preliminary test is to determine 
whether the manufacturer has so regulated the mechanical 
and heat-treating operations as to produce satisfactory cases, 
and as it is not a question of accepting or rejecting a lot as 
the result of this test, any further preliminary tests that he 
may desire will be made at his expense. 

§. An analysis will not be required of the materials used 
in making the brass, but the finished brass will be analyze 
and must in all cases show a total copper and zine content 
not below 99.88 per cent. with a lead content not above 0.12 
per cent. and an iron content not above 0.02 per cent. with 
negative results as to tin, antimony, bismuth and cadmium. 

Any spelter and copper that will give the above results 
may he used by the contractor at his own ris’: subject to th 
chemical, ballistic and microscopic tests herein prescribed. 

The chemical analysis of the brass used in cartridge cases 
3.8 in. in diameter and under will have a copper contcnt of 68 
per cent. plus or minus 1 per cent. and a zine content of 32 
per cent. plus or minus 1 per cent The brass used in cart- 
ridge cases of 4.7-in. diameter and larger must show a copper! 
content of 70 per cent. plus or minus 1 per cent. and a zine 
content of 30 per cent. plus or minus 1 per cent 

10. Eight cartridge cases will be selected from each lot 
for microscopic examination and a chemical examination and 
for ballistic test. Five of these cases will be sectionalized, 
polished, etched and examined microscopically to determine 
the crystalline condition of the material. Chemical samples 
for analysis will also be selected from these five cases. The 
remaining three cases will be subjected to the same bellistic 
test as prescribed for the preliminary test in paragraph 6 
above. 

11. Should any or all of the cases selected fail on the 
ballistic test, the contractor is entitled to a retcst et his own 
expense. In this event five cases will be selected by the 
inspector, and the hallistic test as prescribed above will be 
repeated. If the retest is satisfactory as to all the cases, the 
lot will be accepted; and if not satisfactory, it will be finally 
rejected and no further retest allowed 

12. The contractor must have at his works or convenient 
thereto the necessary apparatus for making the chemical 
analysis prescribed and must in addition have a satisfactory, 
modern, metallurgical microscope and the necessary equip- 
ment to enable microscopic examination of the metal in the 
cartridge cases to be made. 

13. The manufacturer must have installed the necessary 
suitable pyrometers to enable the inspector to check at any 
time the temperature of the annealing operations 

14. The upper portion of the case after the last drawing 
operation will be annealed at a temperature of from 490 to 
450 deg. C. In the annealings between drawings the tempera- 
ture will in no case exceed 650 deg. 
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Carrripgre Case ror 3-IN. Fretp Gun, Mope ts or 
1902, 1904 AND 1905 
OPERATION 1. CUPPING 
Transformation—Fig 2-B Machine Used—Waterbury- 
Farrel 450-ton hydraulic press, Fig. 3 Number of Operators 
per Machine—Two Punches and Punch Holders—Punch and 


die, Fig. 9 Pressure Required 40 tons. Lubricant Drawing 
ind tapering compound, 2 lb. New Era No. 4 to 1 gal. water 


Production—4200 in 8 hr Note—Brass disk: Maximum diam 
eter, 5.805 in minimum, 5.800 in maximum thickness, 0.313 
in.; minimum, 0.308 in.; weight, 2.544 Ilb.; Fig. 2-A 


OPERATION 2. WASH AND ANNEAL 
Number of Operators—Three Description of Operation 
Wash in plain hot water; heat in furnace to 1300 deg. F. for 


1 hi Apparatus and Equipment Used—Tank of hot water, 
innealing furnace, truck and tray, Fig. 4 Production—5200 
in. 8 hr 


OPERATION 3... PICKLE AND WASH 


Number of Operators—Two Description of Operation 


Dipped in a solution of 6 parts water to 1 of vitriol, then 
washed in plain hot water Apparatus and Equipment Used 
Dipping baskets and tanks, Fig. 5 r 


oduction 1300 per 8 hi 





Vt 


FIG.1 


lhe various operations on the different sizes of cases 
are practically alike, the main difference being a few more 
draws on the gun cases than on those for the howitzers. 
The punches, dies and gages are all of the same general 
form, only the dimensions being suited to the several 
sizes of cases. For this reason detailed descriptions of 
the operations on all the cartridge cases are unnecessary, 
since one set of detailed operations will serve as a general 
guide for all the others, 

A detailed drawing of a 3-in. field-gun cartridge case 
for models of 1902, 1904 and 1905 is given in Fig. 1. It 
shows not only the case itself, but also the position of the 
primer and diaphragm, together with details of the two 


types of diaphragms for use with and without night 
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EVOLUTION OF A 3-IN. CARTRIDGE CASE 
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Punch primer hole 

Drill primer hole and rough head 
Broach 

Burr out 

Point anneal 

Taper 

Finish head 

Stamp 

Finish trim 

Inspect 


The principal operations are illustrated in Fig. 2. The 


first step after the blanking of the disk is the cupping, 


> 


shown in Fig. 3. The operator dips the disk into the 
bucket of drawing compound, places it in the die and 


trips the press, forcing the cup down through the die 
into a receptacle beneath. The details of the punch and 


tracers. The various steps in the evolution of this case 21 
are as follows: 39 
, 22-A 

1 Cupping 23 
2 Wash and anneal 4 
3 Pickle and wash 25 
4 First draw 26 
5 Wash and anneal 27 
6 Pickle and wash 28 
7 Second draw 
8 Wash and anneal 
4 Pickle and wash 
10 Third draw 
11 Wash and anneal 
12 Pickle and wash 
13 Fourth draw 
14 Trim 
15 Wash and anneal 
16 Pickle and wash 
17 Fifth draw 
18 Trim 
19 Wash for heading 
20 Heading 














die for this cupping operation may be seen in Fig. 9. 











a oe | 








FIGS. 3 TO 8. VARIOUS OPERATIONS ON FIELD-GUN CARTRIDGE CASES 


Fig. 3—Cupping Fig. 





4—Annealing 


Fig. 5—Pickling and washing 
Second trimming 





Fig. 8 


Fig. 6—Drawing. Fig. 7—First trimming 
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SECOND DRAW 
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OPERATION 14 
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Fourth Draw Die 
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OPERATION |3 












Transformation—Fig 2-C Machine Used—Waterbury Transformation—Fig 2-D Number of Operators. pe! 
Farrel rack press. Number of Operators per Machine—Two Machinge Two. Punches and Punch Holders—Punch and die, 
Punches and Punch Holders—Punch and die, Fig. 10. Pressure Fig. 11 Pressure Required—9 tons Production—3700 pe 
Required—22 tons. Lubricant—New Era No. 4, 2 Ib. to 1 gal 8 hr 
wate! Production—4300 per 8 hr OPERATION 8 WASH AND ANNEAL 

OPERATION 5 WASH AND ANNEAL Number of Operators—Three Production—6000 per 8 hr 

Number of Operators—Three Description of Operation OPERATION 9. PICKLE AND WASH 

Same as before Production—5600 per 8 hr Number of Operators—Two Production—3300 per 8 hr. * 
OPERATION 6 PICKLE AND WASH OPERATION 10. THIRD DRAW 
Number of Operators—Two Description of Operation Transformation—Fig. 2-E Machine Used—Waterbury- 
Same as before. Production—3500 per 8 hr Farrel rack press. Number of Operators per Machine—Two 
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Punches and Punch Holders 
Required—7 tons. Production—3400 per 


OPERATION 11. WASH AND ANNEAL 


Punch and die, Fig. 12. 
8 hr 





Description of Operation—Heat to 1300 deg. F. for 50 min 
Production—3400 per 8 hr. 
OPERATION 12. PICKLE AND WASH 
Production—2400 per 8 hr. 
OPERATION 13. FOURTH DRAW 
Transformation—Fig. 2-F. Machine Used—Rack press, 
Fig. 6. Number of Operators per Machine—Two. Punches and 


Punch Holders—Punch and die, Fig. 13. 
7 tons. Production—2400 per 8 hr. 
OPERATION 14. TRIM 
Machine Used—Pratt & Whitney, Fig. 7 Number of Oper 
‘ ators per Machine—One. Cutting Tools—Cutoff tool, Fig. 14 
Production—1200 per 8 hr. Note—Trim off 20 per cent 
OPERATION 15. WASH AND ANNEAL 
Number of Operators—Three. Description of Operation— 
Heat to 1300 deg. F. for 50 min. Production—3600 per 8 hr. 


Pressure Required 


baat anal 
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Pressure 





OPERATION 16 


1700 per 8 hi 


PICKLE AND WASH 
Production 
OPERATION 17 FIFTH DRAW 
Transformation—Fig. 2-G Machine Used—Hydraulic or 
rack press. Number of Operators per Machine—Two. Punches 


and Punch Holders—Punch and die, Fig. 15 Pressure Re- 
quired—3 tons Production—1900 per 8 hr 
OPERATION 18. TRIM 

Transformation—Fig. 2-H Machine Used—Lathe, Fis 8 


Work Holding 
Cutting Tools 
Production 1350 


Number of Operators per Machine—One 
Devices—Three-jaw universal lathe chuck 

Cutoff tool, Fig. 14 Cut Data 420 r.p.m 

per 8S hr 


OPERATION 19 
Description of Operation 
washing compound to 75 gal. water. 


WASH FOR HEADING 

Wash in solution of 2 lb. 6-B 
Production—3500 per 8 hr. 
OPERATION 20. HEADING 
minus primer hole Machine Used 
Number of Operators per 


Transformation- Fig. 2-I, ; 
—1000-ton hydraulic press, Fig. 16. 




















FIGS. 16 TO 21. 


Fig. 16—Heading the small-size cases. Fig 
and roughing head, 











_17—Heading large cases. Fig 
Fig. 20—Sizing primer hole, 





VARIOUS PRESS AND MACHINING OPERATIONS 


18—Punching primer hole. Fig. 19—Drilling 


Fig. 21—Burring primer hole 
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Machine—One Punches and Punch Holders—Punch, Fig. 22 
Dies and Die Holders—Die, Fig. 23. Pressure Required—600 
tons. Gages—Snap gage, diameter of head, Fig. 45, operation 
25: thickness of head, micrometer gage, Fig. 24. Production— 


8 hr 
OPERATION 


Fig 


SOO per 
PUNCH PRIMER HOLE 
Machine Used—Small press, 


21 
2.1 Fig. 


Transformation 


18. Number of Operators per Machine—One. Punch and Die— 
Fig. 25 Production—2800 per 8 hr. 
OPERATION 21-A DRILL PRIMER HOLE AND 
ROUGH HEAD 

Machine Used—Potter & Johnston turre! iathe, Fig. 19. 
Cutting Tools—Tool for turning under head, Fig. 26; drill, 
eamei Cut Data—270 r.p.m Production—800 per 8 hr. 
Note—This is only done when punch press is aot available 

OPERATION 22 BROACH 

Machine Used—Fig. 20. Number of Operators per Machine 

One. Tool Used—Sizing drift or broach, Fig. 27 Special 
Fixtures—Fig. 28 Production—2800 per 8 hr. 

OPERATION 22-A. BURR OUT 

Machine Used—Fig. 21 Number of Operators per Machine 

One. Cutting Tools—Burring tool, Fig. 29. Cur Data—Tool 
runs 750 r.p.m. Special Fixtures—Fig. 30. 

OPERATION 23. POINT ANNEAL 

Number of Operators—One. , escription of Operation—A 
case is placed as shown in the machine, Fig. 31, the gas jets 
being so regulated as to heat the case a low red on the open 
end with the heat gradually lessening toward the head; the 


_v r.p.m., and a case will heat 


8 hr. 


revolves about 


holding spindle 
Production—1200 per 


in about 1 min. 

The cups are next washed in plain hot water to remove 
the soapy drawing solution and are then annealed. This 
is done by placing the cups in trays, as shown in Fig. 4, 
and pushing the loaded trays into a furnace. Here they 
are heated to about 1300 deg. F. for an hour; then the 
tray is pulled out onto the truck and run out into the 
The tray shown is filled with fourth-draw « 
of procedure is the same in the other 


ses, 


air. 
the 


open 


but method 


annealing operations. 
After annealing, the cups are pickled to remove the 


The pickling 


scale and are then washed in hot water. 
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the left. After washing, the work for the first 
draw, the punches and dies for which are illustrated 
Fig. 10. 

The washing, annealing, pickling and washing follow 
variations and 


is ready 


each drawing operation with but slight 
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OPERATION 214 , 
; 
need not be further described. Details of the punches 
and dies for the second draw are given in Fig. 11. Figs. 
12 and 13 show those for the third and fourth draw. The 
latter is also illustrated in Fig. 6. Here a tank for the 
n Ss me j 
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is done as shown in Fig. 5. The parts to be pickled are drawing solution is shown just at the left of the press. 
placed large basket, as shown at the right, and im- The operator dips his work into this tank before he places 


mersed in the solution. When the scale has all been cut, 
the basket is raised and run along to the hot-water tank at 





it in the die. After the fourth draw the case is trimmed 
as shown in Fig. 7, about 20 per cent. of it being removed. 
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The fifth-draw punches and dies are illustrated in 
Fig. 15, and the trimming operation, which immediately 
follows, is shown in Fig. 8. After the case is trimmed, 
it is washed in a special solution; then it is headed in a 
hydraulic press, as shown in Fig. 16. Two dies are used 
in this press, so that the work is practically continuous. 
while the heading 
punch B is descending on the one at C. The die at C 
is then pulled back and the one at A pushed into its 
place, and so on. Details of the die are given in Fig, 23. 

A press, Fig. 17, is fitted differently for heading and is 
The case is held in 


A case is placed in one die, as at A, 


used principally on the larger sizes. 
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punching operation, and the drift is shown in Fig. 27 
s done from the inside on 
Fig. 21. 


is carried on the end of a long 


Burring of the primer hole i 
a small lathe fitted as shown 
tool, detailed in Fig. 29, 


in The burring 
an adjusta- 
The adjust- 
for all sizes 


rod chucked as shown. ‘The case is placed on 


ble carrier that slides along the lathe bed. 
ment of the V’s allows the fixture to be used 


of Details are given in Fig. 30. 


cases, 


Point annealing of the cases is done in special ma- 


chines, Figs. 31 and oe. The case to be annealed is placed 
is Jets play on it in such 


ce 
Chis 


on the revolving table, and the o 


a Way as to heat the mouth end to a good red heat. 
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NOTE: FIG.27,28 OPERATION 22. FIG.29,30 OPERATION 22a. 


the die at A. The die is held in a carrier B, which slides 
on the rails C and is run in or out by means of a small 


hydraulic cylinder and piston at the back. 


heating gradually lessens toward the head of the ease, so 
that the case is left hard on the head end, but increasingly 
soft toward the mouth, so that as the case is forced into 


Primer holes are punched in the small press, Fig. 18. the tapering die, as shown in Fig. 33, the head end does 
The die is carried in a post hinged at the bottom so that not buckle under the pressure and the case is tapered 
the work and the die may be swung in or out under the toward the open end. The tapering die is illustrated in 
punch. Details of the punch and die are given in Fig. 25. Fig. 37. The heads are finished in a semi-automatic, 

Ordinarily, all primer holes in this type of case are Fig. 34. In this machine the head is faced, chamfered, 


punched; but where no press is available, the hole is 
drilled and the head roughed off in a turret lathe, as 
shown in Fig. 19. An ordinary twist drill and a turn- 
ing tool, Fig. 26, are used. Following either the punch 
ing or drilling of the primer hole, a broach or drift is 
forced through, as shown in Fig. 20, to size the hole ac- 
curately. The fixture used is made like that for the 





the paint groove cut and the primer hole reamed and 
counterbored. ‘The tools used are given in detail in Figs. 
38, 39, 40, 41, 42 and 43. The gages are given in Figs. 
24, 44 and 45. 

Following the finishing of the head, it is stamped in a 
hvdraulie press, Fig. 35, details of the fixture heing given 
in Fig. 46. The final trimming to exact length is done 
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Figs. 50, 51 and 52 


Machine Used—Punch press, Fig. 33. 


Transformation—Fig. 25. Machine 


reamer, Fig. 42; counterbore, Fig. 43. 
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in a specially fitted turret lathe, Fig. 
held in a turret chuck A and pressed to the revolving 
tool B on the spindle. This chuck and tool are shown 
in detail in Figs. 47 and 48 respectively. 
lows, some of the gages for this purpose being shown in 


Inspection fol- 


OPERATION 24. TAPERING 


Number of t -=-~ 
per Machine—One. Dies and Die Holders—Die, 
sure Required—12 tons. Production—1800 per 


OPERATION 25. FINISH HEAD 


ston automatic, Fig. 34. Number of Machines per 
Two. Cutting Tools—Circular form tool, d 
Fig. 39; chamfering tool, Fig. 40; grooving 
Cut Data—250 











Se 
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yo 








the head. 








FIGS. 31 TO 36. ANNEALING, 


Fig. 31—Point-annealing machine open. —Same machine 


Stamping the head. Fig. 36—Finish trimming 
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Gages—Primer-hole gage, Fig. 44; diameter under head, Fig 
15; primer-hole counterbore, Fig. 44; thickness of head, Fig: 
24 and 44; diameter of head, Fig. 45. Production—500 per 8 hr 
OPERATION 26. STAMP 
Transformation—Fig. 2-K. Machine Used—30-ton hydrau- 
lic press, Fig. 35. Number of Operators per Machine—One. 
Stamp—See Fig. 1. Pressure Required—13 tons. Special Fix- 
tures—Fig. 46. Production—2500 per 8 hr. 
OPERATION 27. FINISH TRIM 
Machine Used—tTurret lathe, Fig. 36. Number of Operators 
per Machine—One. Work-Holding Devices—Special chuck 
Fig. 47. Tool-Holding Devices—Fixture (tool holder), Fig. 48. 
Cutting Tools—Inside chamfering, Fig. 48; outside chamfer- 
ing, Fig. 48; facing, Fig. 48. Cut Data—950 r.p.m. Gages— 
Length, Fig. 49. Production—1800 per 8 hr. 
OPERATION 28. INSPECTION 
Apparatus and Equipment Used—Fig. 50. Gages—Mouth 
plug gage, Fig. 51; primer-hole gage, Fig. 44; primer-hole 
counterbore, Fig. 44: thickness of head, Fi 44; diameter of 
head, Fig. 45; diameter under head, Fig. 45; length gage, Fig. 
52; cylinder gage, Fig. 50. 
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ae. 


oe 


PRESSING AND MACHINING WORK 


closed. Fig. 33—Tapering the case. Fig. 34—Machining 
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OPERATION 27 


are: 
Operation 


1 Blank and form 
2 Pierce for tracer tube 









operation. 





Fer K j 4 
Q06<s Max.----- +>) 2002>N< 
Case Harden Caging is used. 
Surfaces the following order: 
A=/tead Diameter B=Under ead Diam. 
C+ hin under ead Diam. Operation 
MACHINE STEEL 1 Blank and first draw 
2 Anneal 
FIG. 45,07. 25 Pickle and wash 








Rivet 
over 

















Case harden 


Tue DIAPHRAGM AND THE 


: TuBE FoR TRACERS 


The diaphragm is mede of sheet brass; the operations 


The punches and dies used for the first operation are 
shown in Fig. 54, but the second is a simple piercing 


The tube is set into the diaphragm when a night trace 
It is also made of sheet brass and is evolved in 
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4 Second draw 

5 Anneal 

6 Pickle and wash 
7 Third draw 

8 Anneal 

9 Pickle and wash 
10 Fourth draw 

11 Anneal 

12 Pickle and wash 
13 Fifth draw 

14 Trim 

15 Start flange 

16 Assemble 

17 Solder 


The blanking and first drawing die may be seen in Fig. 
5. The second- and third-draw dies are shown in Fig. 57 
ind those for the fourth and fifth draw in Fig. 58. 
trimming and flanging fixtures are illustrated in Fig. 59. 
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OPERATION 1 


Punches and Dies—Fig 


OPERATION 
Production—8000 per 8 hr. Note 


Transformation—Fig. 55. 


A l1-in. hole 
punch and die. 


OPERATION 1. BLANK 
Punch and 


is pierced 


TUBE FOR 


Transformation—Fig. 56. 
duction—8000 per 8 hr. 


OPERATION 
Production—10,000 per 


OPERATION 3. 


OPERATION 
Transformation—Fig. 57. 
duction—4000 per 8 hr. 


Production—10,000 per 8 hr. 








BLANK AND FORM 


54. Production—8s000 per 8 hr. 


for the tracer tube, with common 


AND FIRS 


8 hr 


PICKLE AND WASH 
Production—10,000 per 8 hr. 


4. SECOND DRAW 61 


Punch and Die—Fig. 57. 
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OPERATION 7. 


Transformation 
duction—4000 per 8 hr. 


OPERATION 8 
Production—10,000 per 8 hr 


OPERATION 10. F 


Transformation—Fig. 58. Pi 
duction—4000 per 8 hr. 
OPERATION 1 


10,000 per 8 hr. 


Production 
OPERATION 12. PI¢ 

Production—10,000 per 8 hr 

The OPERATION 13 


Transformation—Fig. 58. 
duction—4000 per 8 hr. 


THIRD 
Fig. 57. Pu 


‘KLE AND WASH 


Punch and Die-—Fig. 58. Pro- 
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Fig. 57. Pro- 
ANNEAL 


OURTH DRAW 
inch and Die—Fig. 58. Pro- 


1, ANNEAI 


FIFTH DRAW 
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OPERATION 28 


OPERATION 

Machine Used—Small lath« 
Production—4000 per 8 hr 

OPERATION 15 

PIERCE Special Fixtures—Fig. 59 

OPERATION 16 

Production—4000 per 8 hr. N 

hole in diaphragm 


TRACER 


OPERATION 1 


Production—500 per 8 hi 


sT DRAW 
56. Pro- 





’ _— " ‘ . _ » 9 
ARTRIDGE SE F t »- 
ANNEAL CARTRIDGE CASE FoR 3-IN. 


MopELs or 1907 


OPERATION 1 


Details of Cartridge Case—Fig. 60 


Pressure Required—18 tons 
Pr Size of Blank—Maximum diamet 
ro- eter, 4.900 in.: 


~ 


ness, 0.312 in.; weight, 1 Ib. 134 
OPERATION 5. ANNEAL 
SUCCEEDING O 
am Operation 
OPERATION 6 PICKLE AND ANNEAL 9 


Production—10,000 per § 


Wash and anneal; prod 
3 Pickle and wash; prod 


START FLANGE 
Production 1000 per 8 hr. 


maximum thickness, 0.317 in.; 
































Holder Gib 


14. TRIM 


Special Fixtures—Fig. 


ASSEMBLE 


ote—Tube is pressed throusth 


7. SOLDER 


MountTAIN HowlI1rzer, 
AND 1911 


UPPING 

Punch and Die—Fig 
Production 4200 per 8 hr 

er, 4.905 in minimum diam- 

minimum thick- 

oz 


PERATIONS 


uction, 5700 
uction, 2700 
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First draw; punch and die, Fig. 62; pressure re- DIAPHRAGM 
quired, 15 tons; production, 4300 ae 
Wash and anneal; production, 5700 Operation . 
Pickle and wash; production, 3600 1 Blank and form; punch and die same as for field gun 
Second draw; punch and die, Fig. 63; pressure, 12 2 Shear soldering strip; production, 3000 
tons; production, 3700 3 Shear, blank and form clip; production, 6000 
Wash and anneal; production, 6000 { Form soldering strip; production, 1000 
Pickle and wash; production, 2400 5 Solder soldering strip to diaphragm; production, 300 
Third draw; punch and die, Fig. 64; pressure, 7 tons; 6 Scrape solder from diaphragm; tools, chuck and 
production, 3400 scraper; production, 1000 
Wash and anneal: production, 3600 7 Cut cords; production, 12,000 
Pickle and wash: production, 1800 S Tie and paraffin cords; production, 3500 
Fourth draw punch and die, Fig. 65; pressure, 5 9 Solder cords to soldering strip and clip; production 
tons; production, 2400 500 
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347" > FIG. 54 
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Guide abet. 
Forming Punch 
FIG. 56 OP. 1 
— emi ae eats. eee Se —_ RAS j 
Wash and anneal; production, 3800 Yo mane com 24 » on- @ i oe Eee 
hekie ana waar ieahection tas Cartripge Case ror 3-IN. Gun, 15-PounpeEr, 
Fifth draw; punch and die, Fig. 66; pressure, 2 tons: Mope. 1898-1902 
production, 1900 
Trim; production, 1350 — OPERATION 1. CUPPING 
Wash for heading; production, 3500 
Heading; punch and die, Fig. 67; pressure, 600 tons Details of Cartridge Case—Fig. 70 Punch and Die—Fig 
Punch primer hole; production, 2800 - 71 Pressure Required—73 tons Size of Blank—Maximum 
Rough head and drill primer hole diameter, 8.505 in.; minimum diameter, 8.500 in.: maximum 
Broach thickness, 0.469 in.; minimum thickness, 0.459 in.: weight, 
Burr out 8.125 Ib 
Point anneal TIC CRE _ . a 
- , - . . SUCCEEDING OPERATIONS 
Tapering; die, Fig. 68; production, 1800 . 
Finish head Operation 


Stamp Wash and anneal 

Finish trim; length gage, Fig. 49 Pickle and wash 

Inspection;. gages are same as used for field-cun First draw; punch and die, Fig. 72; pressure re- 
cartridge case except length and cylinder case, Fig. quired, 47 tons 

67 5 Wash and anneal 
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6 Pickle and wash 34 First point anneal: approximate heat, 1300 deg. v3 
7 Second draw; punch and die, Fig. 73; pressure re- ; 6 min 
quired, 45 tons 35 First tapering; die, Fig. 81; pressure, 45 tons 
Ss Wash and anneal 36 Second point anneal 
9 Pickle and wash 37 Second tapering; die, Fig. 82; pressure, 45 tons 
10 Third draw; punch and die, Fig. 74; pressure re- 38 Final trim 
quired, 42 tons . 39 Finish-turn head 
11 Wash and anneal 40) Stamp head; pressure required, 15 tons 
12 Pickle and wash 41 Final anneal 
13 Fourth draw; punch and die, Fig. 75; pressure re- 42 Inspect 
quired, 31 tons 
14 Wash and anneal ‘ oa , = ‘ = ~~ 
15 Piekle and wash Cartrripck Case ror 3-In. Gun, 15-PouNDER, 
16 Fifth draw: punch and die, Fig. 76; pressure re- : O02 
quired, 26 tons Mopen 1903 
17 Wash and anneal . " - = 7 
18 Pickle and wash OPERATION 1, CUPPING 
19 Sixth draw: punch and die, Fig. 77; pressure re- Details of Cartridge Case—Fig. 83 Punch and Die—Fig. 
quired, 15 tons 84. Pressure—60 tons. Disk—Maximum diameter, 9.380 in.; 








. 
=) 
=_ ~ , Ja 
74 ho aan? 3 sre 
*) pa “MUS (g/ 4) 
“1S F 
~ xf = 
S&S 4 t ‘ 
K mh <p atti 
“ces i, CeO 
*™UID* On ead » 
COLD-DRAWN STEEL, Finish £2001 


Clamping Screw 












a te ye 4 3 55 z 
a+ a6 o 0° 4 Oa ra >] 0625 "Tap Std. ~=~ 975 ~ 
i ~ 025» I"Deep 0 Finish £00)" 
r- i aff | PP, = 0957 TOOL STEEL,(Harde on)Fin hftc oor" T00L STEEL,( Harder 1 Ss Ft00 
ke de bel !\\ 0 “#3 L , (Harde No 25506 25°S rt + Steel Se Punch.2 n? Dr aw 
cast mon +001" ‘OZ % “Finish f£0005" ee =. 87 
IST JRON ZU0I a) lapSh Punch Holder eke Ig 871g )0r f 
Die Holder Collar : 7S : 003°R 1625 Sed 
. A _ 1 re 
léThreadsper °'©5? Night-tracer Tube, 2%4.and 3° Draw, — o> cea f vad 
“Inch, US. Std Punches and Dies B | ¢ ar"p age 005 > te > keg7s* 
ion ~~ 218% i JORERATION 54 & 7 os, = wa ie Cee 
i ed aft be ~ os 9375 ng 
O05 Ry, mineet 61 re a 6s" , z A Approx TOOL STEEL (Harden) Finishf +00" 
ST i2 2/0 - Z @ = * An ~ n 
DSSes 1 USS TR the A=/9 Bel3C" Gel" 2™¥Draw  Punch,3 Draw 
* ry \ One A=25 Be/ C-0%" 32 Draw 


oun, Ol Thick 


005 Ss n 
pea MACH STEEL,Finish{t00" — 6 Threadsin 





























L ToL STEEL, (Harden) ne 00" Punch-guide Ring nchUSStd TST het — 2 Night Tracer 
Punch Guide, 2™ Draw - : 
" area 04 ue mo 
: Si ; ng Operation > Operation 
eas” : 
02s" =;, x Ay he ASSEMBLED VIEWS 
~)Th< LJ ad 
CoLb- bRAWN STEEL, Finishft00 TM STE £EL, (Harden}Fir shia 
+ 5 ng Screw P 
m —~ 
(— (€ 
; % 2 ¥ Rc SZ 
Assembled View S- be £61, Hardenfinishf*0n" iT ike Sal 
CAST iow + 00)" Collar r Inch, US Std 
. Die Holder tEL, Finish f t0l 
OneA-067" 4Draw ne — asrtifrit, + Punch-guide Holde 
700. STEEL, (Harder) oA ./ ee ee a i 
Finish f 200i" An ra oy we - 
ee) \ Sg i) a 2875 Agoron 
die Za N= Aas me - 515" Mr Btarias 
Oe b LR Wig5"-- -- ->4 cucer peass 00!" Thick | Flange Bushing,5t? Draw 
* / +0000" JUS (Marder atin S/ rf 00! Tr cor tube Gtr ine 
a / "0005", Se - ach, 4t?D racer iube,5” Uraw 
= - Ure 
So nstna 18 oS Treads Bem OE He 085 
> — "~e x* > 0002 «VOD 
©! ;— . ri inch. BA fi e G * #262! 3 “or 1 00 
ke 1". _,! er 7, 7 ‘ 7 for Trimmin . 
| i one - USStd \ 025%)". oe" 005 mm SHEET BRAS: + , , 
; »~ 2 OCT vo, VY Cr 
f 00stee” Ja . OTE Dr 700i sre, (Harden) Frishf 00" Tracer T be. 5t Draw 
, Finish f 2007" lybe,o Ur 
{ Toa. STEEL (Harden) Finish f +001 One A-087" Bei", 4*> Draw 
5 Punch, 5% Draw One A-072" B- 085” 5t>Draw wan STEEL, Finishf't00"" 
Punch Guide QPERATION 10 &/3 Holder, 4% Draw 








} FIG.58 4tP and 5th Draw FIG.59 Fixture for Trimming and Flanging 
OPERATION 14 & 15 





20 Sixth-draw trim; trim off 20 per cent. minimum diameter, 9.375 in.; maximum thickness, 0.438 in.; 
2 Wash and anneal minimum thickness, 0.428 in.; weight, 9.25 Ib 

96 ig » ¢ rae : 7 , ~ , 

22 Pickle and wash : . SUCCEEDING OPERATIONS 

23 Seventh draw; punch and die, Fig. 78; pressure re- 


Operation 


quired, 10 tons 
24 Seventh-draw trim 2 Wash and anneal 
25 Wash and anneal 3 Pickle and wash 
26 Pickle and wash 4 First draw: punch and die, Fig. 85; pressure re- 
27 Eighth draw; punch and die, Fig. 79; pressure re- quired, 45 tons 
quired, 7 tons 5 Wash and anneal 
28 Eighth-draw trim 6 Pickle and wash . 
29 Wash for heading 7 — draw; punch and die, Fig. 86; pressure, 40 
‘ aAt 7 i — ' ‘ — ons 
30 opens & punch and die, Fig. 80; pressure required, 8 Wash and anneal 
31 Rough-turn heads and drill ri P ; oe oo 
31 ads and drill primer hole 10 Third draw; punch and die, Fig. 87: pressure, 35 
32 Broach primer hole tons 


Burr out 11 Wash and anneal 
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R94 
12 Pickle and wash 
13 Fourth draw; punch and die, Fig. 88; pressure, 30 
tons 
14 Wash and anneal 
15 Pickle and wash 
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1906 AND 1908 
OPERATION 1. CUPPING 
Details of Cartridge Case—Fig. 149 Punch and Die—Fig 
1590. Pressure—75 tons. Dimensions of Disk—Maximum 
diameter, 9.680 in.; minimum diameter, 9.675 in.; maximum 
thickness, 0.405 in.; minimum thickness, 0.395 in.; weight, 
9.0524 lb 
SUCCEEDING OPERATIONS 
Operation 
2 Wash and anneal 
3 Pickle and wash 
i First draw; punch and dis Fig. 151 pressure 0 
tons 
5 Wash and anneal 
6 Pickle and wash 
7 Second draw; punch and die, Fig. 152; pressure, 45 
tons 
8 Wash and anneal 
9 Pickle and wash 

















FIGS. 160 TO 165. 
161 


Inserting primer 


Fig. 160—Polishing the mouth. 
lot number i 


Fig. 


Fig. 164 








Weighing and putting in the 
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Third draw; punch and die, Fig 
tons 

Wash and anneal 

Pickle and wash 

Fourth draw; punch and die, Fig 
tons 

Wash and anneal 

Pickle and wash 

Fifth draw; punch and die, Fig 
tons 

Fifth-draw trim; trim 50 per cent 
Wash and anneal 

Pickle and w ash 

Sixth draw; punch and die Fig 
tons 

Sixth-draw trim 

Wash and anneal 

Pickle and wash 

Seventh draw; punch and die, Fig 
tons 


Seventh-draw 
Wash for 


Heading; die, 


trim 


heading 


Fig 


l 


DS: 


pressure, 





162 
powder. 


Spot 


drilling 
Fig. 165 





for 


tracer 
-Inserting 


mark. 
the diaphragm 


1800 


901 


pressure, 


pressure, 


pressure, 
I 


pressure, 


pressure, 


tons 








PREPARING FOR THE LOADING OF THE PROPELLING CHARGE 


Fig. 


163 
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Rough-turn head and drill primer hole 
Broach 

Burr out 

Point anneal 

Taper; die, Fig. 159; pressure, 40 tons 
Finish-turn head 

Drill for screw-eyes 

Tap for screw-eyes 

Stamp; pressure, 13 tons 

Final trim 

Inspect 


LOADING THE PROPELLING CHARGE AND ASSEMBLING 


. ., . . 
ro PROJECTILE 


Like the various drawing and other operations on the 
cartridge cases, the loading of the propelling charge fol- 
lows pretty closely along the same general lines, so that 
only one size will be followed through. 
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In this particular 





~ 


case the powder is put loose into the case, but in other 
especially in the howitzer types, the powder is placed in 
one or more bags. In the howitzer these bags are tied in 
by means of cords run through screw-eyes placed inside 
of the head. In a large number of cases the assembling 
is done in the field or just previous to actual use. This, 
however, has nothing directly te do with the manufac- 
turing or machining processes, so will not be expanded 
upon here. The example chosen to illustrate the loading 
process is the case and projectile for the 3-in. field gun, 
models of 1902, 1904 and 1905, and the operations are: 

l Polish mouth 

2 Insert primer 


Fill color groove 
34. Spot for tracer paint mark 





vi 


4 emsened sal capes 


o 





Sl 





166—Soldering in the diaphragm Fig 7 
Soldering on the can lid. Fig. 170—Testing 














FIGS. 166 TO 171. VARIOUS ASSEMBLING, SOLDERING AND TESTING OPERATIONS 


167 Pressing in the 


projectile Fig. 168—Creasing machine Fig. 169— 


for leaks. Fig. 171—VPacked in boxes 
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Stamp lot number 
Put in propelling 
6. Insert diaphragm 


charge 


7 Solder in diaphragm 

8. Fill crimping grooves 

9. Press in projectile 

10. Crimp and drop in can 
11. Solder on can top 

12 Test and solder small hole 
13. Varnish and box 


The mouth of the case is polished to provide a clean 
bright surface for the soldering in of the retaining dia 
phragm. The case is chucked as shown in Fig. 160. As 
it turns, the operator holds emery cloth so as to polish 
out the mouth back for several! Waste on the 
end of a stick is also used to wipe the surface clean 


inches. 


Primers are inserted by means of a small hand press, as 
shown in Fig. 161. They are carried to the bench on 
board trays holding 200 primers. 

All cartridge cases intended for use with projectiles hay 
ing night tracers must be spotted with a blunt-end drill 
and the spot filled with red paint, as a distinguishing 


mark. The spotting of the head is done as shown in Fig. 
162. The case is held in a guiding fixture and fed for- 


ward onto the drill by means of the tailstock spindle.- A 
stop bolted to the top of the front lathe bearing is used 
to gage the depth of the spot. 

The lot number is stamped in a hand press, as shown 
in Fig. 163. 
tions is occasionally varied according to changing shop 
conditions, but this is not important. In loading the pro 
pelling charge into this case, the required amount of pow- 


The order of some of these minor Opera 


der is weighed éut and poured into it, the outfit used be 
ing shown in Fig.164. The next operation after pouring in 
the powder is the pressing in of the diaphragm, which is 
done with the handled gaging plug illustrated in Fig. 165. 

In getting ready to solder in the diaphragm the operator 
first polishes the inside edges of the diaphragm slightly 
with emery cloth and then proceeds to solder the edges to 
the case, using ordinary soldering coppers heated in a 
bench furnace as shown in Fig. 166, 

Following the work on the diaphragm, the projectile 
is pressed in, as shown in Fig. 167, and then the cas¢ is 
crimped into the grooves at the base of the projectile, 
using the machine shown in Fig. 168. Continuous creases 
all around are not produced, but indentations like those 
at A are made. After crimping, the assembly is thrust 
into the gaging chamber B and then dropped into a tin 
can. 

The can cover is next put on and soldered in place in 
the bench fixture, Fig. 169. The can is tested for leaks 
with the device illustrated in Fig. 170; and after varnish 
has been applied wherever the can has not been coated, 
it is ready for packing in boxes, shown in Fig. 171. Of 
this size, four cans are packed in each box. The boxes 
are then covered and nailed ready for shipment. 


LOADING 3-IN. CarrripGe CAsk AND ASSEMBLING 
TO PROJECTILE FOR FIELD GUN 
OPERATION 1 


POLISH MOUTH 


Machine Used—Lathe, Fig. 160 Number of Operators per 
Machine—One Work-Holding Devices—Chuck; work runs at 
475 ft. surface speed Production—S00 per day Note—No, 2 


emery cloth is used, and workman presses it inside of mouth 


to polish for soldering in diaphragm 
OPERATION 2. INSERT 
Machine Used—Small hand 
Operators per Machine—One 


PRIMER 
Fig. 161 Number of 
1850 per day 


press, 
Production 


OPERATION 3. FILL COLOR GROOVE 
Number of Operators—One Description of Operation 
Operator sets case on end and applies paint to the circular 
groove in the head Apparatus and Equipment Used—Small 
round brush and can of paint Production—2000 per day 
Note—Colors: Red for high explosives, yellow for shrapnel 


and black for shell 
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SPOT 


OPERATION 3}. 
Machine Used 


FOR 


Lathe, Fie. 162 


TRACER 
Cutting 


PAINT 


Tools 


MARK 
Blunt-point 


g-in. gun drill. Cut Data—Spindle runs 600 r.p.m Production 

200 per hr Note Ten per cent. of the cases are drilled 
just enough to hold a dab of red paint to identify those 
carrying night tracers, 


OPERATION 4, 
Used—Hand 


STAMP LOT NUMBER 
Machine press, Fig. 163. 
per day 
OPERATION 5 
Number of 
Operator 


Production 1700 
PUT IN PROPELLING CHARGE 

—Oone Description of 
pours charge of 


Operators 
weighs and 


(Operation 


smokeless powder into 


ich cartridge case, the amounts being 10,336 er. for 3-in 
shrapnel and 10,910 gr. for 3-in. common shell for field guns 
Apparatus and Equipment Used—Scale, measure and funnel, 


Fig. 164 Production—950 per day 
OPERATION 6. INSERT 


Number of One 


DIAPHRAGM 


Operators Apparatus and Equipment 


Used Wooden plug inserting tool, Fig 165 Production 
110 per hr Note—The shoulder on tool is 1 in. back from 
the end of the plug 


OPERATION 7. 

I scription of Operation 
diaphragm to the tnside of the 
Wig, 166 Production 


OPERATION 8, 


SOLDER IN DIAPHRAGM 
Operator 
cartridge 
550 to 575 per day 
FILLING CRIMPING 
PROJECTILE 
Operation 


edges of 
shown in 


solders 


case, as 


GROOVES OF 


Description of Operator brushes a mixture of 


1 lb. beeswax to 3 lb. of tallow into the crimping grooves at 
the base of the projectile; this forms an air- and moisture- 
proof seal as the projectile is pressed into the cartridge case 
Note—Operations 8, 9 and 10 are done by two men, with an 
output of 875 per day. 


OPERATION 9%. PRESSING IN 
Description of Operation 
ing fixture, sets a projectile 

the end of the case contacts 

in Fig. 167 Note This is the 


PROJECTILE 
Operator places case in the hold- 
in place and presses it down until 
with the copper band, as shown 
same for both the 3-in. common 


and the 3-in. shrapnel shell. 
OPERATION 10. CRIMP AND DROP IN CAN 
Description of Operation—The crimping machine, Fig. 168, 
docs not crimp continuous grooves all around the case, but 
makes eight indentations, staggered as shown at A; after 
crimping, the shell is thrust into the cylinder gage B, which 


chamber of the wun; the 


tin can 
SOLDER ON 


(operator 


is the same size as th 
drops the shell into a 


OPERATION 11 
Operation 


operator next 


CAN TOP 


Description of puts lid on top of can 


and places it on the rollers of the fixture shown in Fig. 169; 
he then securely solders the edges of the top to the can 
V’roduction—350 per day 
OPERATION 12. TEST AND SOLDER SMALL HOLE 

Description of Operation—A small open air hole has been 
left in the bottom of the can; the operator places the can 
bottom up and thrusts the nozzle of an air hose into the air 
hole, as shown in Fig. 170; about 5 Ib. air pressure is carried, 
and the air valve automatically opens as the nozzle is pressed 
to the can; as the operator presses down the nozzle, he 
watches the air gage; if it remains stationary the can is 
tight, the nozzle is removed and the air hole soldered up; if 


the place is located and soldered Production 


day 

OPERATION 13. VARNISHING 
Operation After being soldered, the can is 
has not been previously coated, and 
four in a box, as shown in Fig. 171 


the can leaks 
S00 to 900 per 


AND BOXING 

Deser iption of 
varnished wherever it 
then the cans are placed 
Production—1500 per day. 


What the Munitions Board Has To Do 


The Munitions Standards 
the United States Government to insure the speedy and 
But it should 
its existence has a perhaps 


has been created by 


bk v1 rc 


efficient quantity production of munitions. 
the that 
namely, that it represents the first 


be said at outset 
broader significance 

official link between manufacturers and the Government. 
The the Munitions Standards Board 
appointed by the Secretary of War, acting in his capacity 
National Defense. The 
council in turn is composed of six cabinet officers respon- 
This recently organ- 


members of are 


as chairman of the Council of 
sible to no one but the President. 
ized council, the powers of which are just beginning to 
upon the the 
cardinal duty, in the broad and sweeping terms creating 
it. “the immediate concentration and. utilization of the 
The council is also authorized 


imagination of country, has as its 


SC1ZC 


resources of the nation.” 
to organize subordinate bodies of experts, and it is from 
this authority that the new “tunitions Standards Board 
The board, it should be said, was nominated to 


springs. 
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the council by the Ad\ isory Commission of seven cly ilians, 
headed by Daniel Willard, president of the Baltimore & 
Ohio Railroad. 

Those familiar with the early days of the production of 
munitions for the allied governments in the present war 
know that in some instances concerns, for lack of proper 
specifications, had to turn out their product from samples 
and without The 
blueprints and specifications to make impossible in the 
condition in the United States 

the Munitions Standards Board 


drawings. establishment of correct 


future such a is one of 
the things that 
to bring about. 


intends 


BATTLES Are Won sy FIGHTING INDUSTRIES 


All this comes in great measure, of course, from the 
growing realization, even on the part of the layman, that 
war is now a business proposition and that battles are 
won not only by fighting then, but by fighting industries. 
As Howard Coffin has “In warfare the 
blood of the soldier must be mingled with three parts of 
the sweat of the man in the mills.” There is coming the 
realization, to carry the thought further, that prepared 
ness no longer is a glorious melodramatic thing of vast 


said, modern 


bodies of uniformed men and waving flags, but rather an 


organization and codrdination of sources from which 
these things spring. 

To go from the abstract to the concrete, it has been said 
hy qualified authorities that, if we can measure an article, 
we can make it. To meet the demand of the present age 
we must have progressive manufacturing, where each man 
has only a small part of the work and that part must be 


All this calls for a def- 
inite method of that 
In other days we wanted only one piece; 
each one an exact dupli- 


done by an ordinary workman. 


measurement from formerly used. 


now we want 
thousands of pieces all alike 
cate of the other. If organization is carried out along 
this line in all necessary channels, we can start a large 
number of factories making war materials that will be 
100 per cent. good, at the same time standardizing the 
cost of production. Improperly designed gages with im 
proper tolerance have cost the manufacturers in this coun- 
trv, as we'l as the Allies, dollars. It 


is equally true that in vast contracts growing out of the 


many millions of 


to various causes, utterly im- 


possible for the 
closed, to obtain from foreign governments drawings and 


European War it was, du 


manufacturers, after contracts were 


specifications that any man could understand, 


STANDARDIZATION OF OPERATIONS AND TOLERANCES 


first of all. its blue 
priats prepared with the proper tolerance 
tests and careful practice. 
and the time taken to do the work should also be perfected 
and put in printed form with the necessary cuts showing 
the set-up, as well as the best way to handle the work, 
This would enable al] 


ae Government should have, 


pel fected by 


The sequence of operations 


both in operation and in gaging. 
factories to standardize their productions. 

To illustrate what all this means, if that the 
production of the munitions manufacturers of Canada 
This ex 


is said 
was curtailed 50 per cent. by one inspector. 
perience has been duplicated many times in this country. 
All this trouble could have been largely eliminated if the 
methods employed had been properly standardized. 


It is a well-known fact that Germany was the only 


country that had all these methods carefully worked out 
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in detail. It has been stated that, if the Allies had beet 
as well equipped with standardized gages, small tools, fix- 
tures and methods, this terrible world war would never 
have come about. 

The Munitions Standards Board is of course fully 
aware how efficiently the technical work of the Govern- 
ment bureaus has been and is performed. On this side 
probably the chief service that the board can render to the 
(Giovernment is to suggest ways and means of adapting 
peace-time standards to war-time conditions, together 
with the possibility of so modifying our designs that they 
shall become more practicable as manufacturing prop- 
ositions, 

Also, through the activities of the board, there may be 
drawn into the military departments of the Government 
the experience that has been developed through two and 
one-half years’ of making war materials for foreign gov- 
ernments. Previous to the creation of this board there 
seemed to be no duly constituted channel through which 
this result could be brought about. This is particularly 
true since war has ceased to be a profession to the success- 
ful conduct of which are called military men alone. 
Modern war enlists every science, industry and special 
knowledge of the nation in arms. 

Work or THE Boarp Is EQuaLLy VITAL 
ron Erruer Peace orn War 

It should be borne strongly in mind that the work of 
It is 
essential that we should give to manufacturers and that 


the board is equally as vital for peace as for war. 


manufacturers should have such information as will en- 
able them to fit themselves for proper production in an 
emergency—and for proper production one should read 
quantity production. 

In many ways the work stretching before the Munitions 
Board is obviously of great, immediate and 
potential value to the people, to the Government of ‘the 
United States and to the efficient 


armed forces. 


Standards 


maintenance of their 


® 


Machinery Club of Chicago 
Equips Clubrooms 


The Machinery Club of Chicago, with a present mem- 
bership of 300 and applications for membership coming 
in at a rapid rate, is taking steps to establish a centrally 
located for the purpose of pro- 
moting business relations, codperation and acquaintance- 


home for its members, 
ship among machinery builders and patrons in the Chi- 
cago territory. 

This club will be provided with a first-class dining 
room, lounging rooms, library of trade publications and 
catalogs, and in fact every possible convenience for its 
members. 

Cost of furnishing the club will approximate $7500, of 
which $1000 has already been pledged. Amounts from 
$25 to $250 have been contributed by a number of busi- 
ness houses, and it is desired to raise the balance similarly 
during the next 30 days. Membership dues, while. low, 
make the club self-supporting after it is once 
equipped. Those desiring to contribute should make out 
hecks payable to Machinery Club of Chicago and mail 
them to Arthur L. Beardsley, treasurer, 9 N. Jefferson 


St., Chicago. 


will 
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Making Changes on Drawings 


By CHarues M. 





S A general thing in drafting-room prac- 
tice, this 
drawings should come 
Don’t’s. A drawing that has been traced 
and signed and sealed and blueprinted 

that’s the rub—should 

with. Of 
times when it must be 
it should be 

To tamper 


matter of making changes on 


under the 


aye, blueprinted, 
never be course, 
there are 
but the 
absolutely 
iis everybody 





tampered 
done, 





reason for unassail 


able change imperative. 


and the 
with a finished drawing 


knows, is like in 


viting trouble with both hands; and as everybody knows 


also, trouble never requires a second invitation to the 
table, and especially to the feast of reason and flow of 
soul that as a rule accompany the average daily run of 


events in drafting rooms. 


Drafting rooms have enough troubles without bidding 


for more with an erasing rubber, since it has long been 


established that the 
matter of figures and 


more one rubs out of a tracing in the 


lines the more one rubs into the 


scheme of things a defiant challenge to the gods of 
difficulty and angry explanation. Cats, but I'm glad 
that’s out of my system! 

“George,” trilled the chief, one morning, after arriving 
thirty-five minutes late—the chief, not the draftsman, 


understand 
handkerchief in hand, 


as he stepped into the drafting room, folded 
kind of session with the 
and the front office; 
he repeated a little nervously, “get out a blue- 
print of that tower and send it to the St. Louis plant. 
They’re well along on that job now and waiting for this 


from some 


president general manager in 


“George, 





head of 





Llorvron 


been worked up by a hired staff of chemical and mechani 
the 
the latter responding 
The 


mechanical fellows on the 


former answering to the nom de 


to “Ilere, 


always did 


cal enyinee’rs guerre 


calls 


have us 


ol “doctors,” you!” 


from their superors, chemists 


us on the run now 
that’s an 
that 


drawings 


have 
But 
to bring out is 


run 


than ever, since the aside, 


being 


harder 
The 


were all 


war, 


point trying these plants 


erected from one set of blue 


prints being made from them and supplied to men in th 






field as each new site was chosen and another factory 
started. They only needed one draftsman. 

George did it. He fished out a blueprint of the tower 
and sent iton. Then he went back to his board to dream 
of the foot-loose field 
guys out there in the 7 bees 
country sitting around ; 
on boxes smoking pipes of. 
and overseeing things 
and giving orders. It 


was a sad sort of dream 
But he liked 
and he 


for ( eorge, 





it, nevertheless ; 
perhaps a week, until he was 
jolted out of it one chief. The chief 
steamed in upon him that morning with fire in his eye 
blood on the There was a blueprint in his 


and he was plainly in a state of impatient exas 


dreamed on, perhaps a day, 
morning by the 


and moon. 
hand, 


peration, 
this 


ki king 


“George,” he snapped, “let’s see the drawing of 
The steel 


about something 


they re all 
vO tovether AT 


there, and 


don t 


Is out 


Sav things 


tower, 
tording 


matter?” 





drawing. I guess I kind of forgot it, myself. Better to drawing. What do you suppose is the 
shoot it right into the mail now.” The chief was like that. Ile would start out with a 
George was the sole surviving draftsman in this draft- lot of pep in his voice, but wind up asking a mild ques 
ing room. Up to a week or so before, there had been one tion. A good likable scout, only the job had him wor 
other draftsman, who had quit to better himself; and so _ ried. 
George was doing it alone now. The company was one George came out of his dream. It did not look so 
manufacturing a form of gas, and it attractive to him now, now’ that 
was erecting, one after another, > trouble was in the air for the field 
plants around the country for this - b oJ guys, and he walked lightly to the 
purpose. One plant was very much a cabinet where the drawings were 
like another, and the general me- filed and dug out the tracing of the 
chanical features were absolutely tower. The chief stood beside him, 
similar and made from a single set blueprint in hand, and both bent 
drawings. As a process it had —- over and gave tracing and blueprint 
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blueprint the five 


the once ove truthful, they gave the tracing and 


and six times over. because the kick, 


registered from the men in the field, fell on ground diffi 


cult to locate on the tracing. But at last they discovered 
the source of the troubl \ fiend in human form had 
made a change on the tracing, and it evidently had been 
made since the last plant was erected. Tlumph! 


The bu Fel 


call from the 


rang. The chief answered. [lt was an trate 


The chief crate ar 


face red and once more full of pep 


reneral manage! was 


returned directly, 


‘Who made that change, George 2” he demanded. “And 
when was it made? | don’t understand why that change 
was made without mv knowing something about it.” His 
manner was tapering off. as usual. “You didn’t make it: 
did you, George ?” 

Ceorge shook his head \lso he grew thoughtful 
Then suddenly he brightened up 

“Oscar must have done that.’ he declared—Oscar was 
the draftsman who had recently quit “T seem to reca!l 
his being in conversation with one of the erecting men 
who was in here some time ago—the man on that Mil 


Ile probably 


the 


| 
waukes made the suggestion and 


(dsent 


job now 


embodied it on tracing. Let’s see the rest of 


the blueprints.” 


The blueprints, with one exception, tallied. This one 


exception evidently had been made, through force ol 


habit, from the tracing after it had been changed—as a 
When instructed by the 
to mail a print to the St. Louis 


plant, George had landed upon an old and, viewed in the 


matter of record, vou know 


( hief, a week or so befor % 


light of this mvsterious change, an obsolete copy. It had 
brought about trouble. 

And there you are, although in this matter it might 
have been much worst In this instance laborers and 


fieldmen were held up a few days in order to get straight 
ened out, whereas in some cases of this kind the actual 
money loss mounts frequently into a considerable num 
If changes 


ber of dollars. Nor is there any excuse for it. 


must be made on finished and blueprinted drawings, some 


form of record should be kept covering the change—the 
date, who made it, and what it was. The chief of this 


organization took the matte up with George shortly after 
this séance, and the result was a little 
of the lined lettered, in which all 
information future to be set But it 


Was a narrow escape for all hands, since the president and 


neat box in one 


corner tracing, and 


such was ID down. 


general manager, who was not a mechanical man and 
therefore could not understand some of the difficultie 
that arise in construction work, was nevertheless a fire 
eater when it came to mis- 
takes, In this case it was not 


The 


was essential in order to have 


a mistake. alteration 


the drawing meet with a 
change believed necessary by 
the steel people, for hettet 





purposes of construction, and 


Where the 


neglect in 


the drawing had to be brought up to date. 


error lay was in George’s—or rather, Oscar’s 
failing to destroy every last blueprint in field and drawing 
room (in the former by letter), to the end that only cor 
rect blueprints would be in service 

records, 


And let me bear on hard on that. Records are 


to be sure: and for their own security all drafting rooms 


flash under the noses of the 


like to have something to 
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management when trouble comes. But there is such a 
thing as having too many different blueprints of a single 
design lying about. Unless the greatest care is exercised 
in the matter, even though the sheets bear a tabulated 
form containing date and character of changes, something 
“Safety first” 


should be the drawing-room motto, and true security lies 


of a troublesome nature is bound to occur. 


in destroying all obsolete blueprints of a fixed design. 


Of course, where a change 


has been made after one or 
more plants or machines have 
built 


a set of drawings, copies ot 


been erected or from 
those old, and now obsolete, 
drawings should kept. 
But they should be kept out 


of the regular places for storing blueprints and drawings, 


he 





and thus clear of hands and brains bent upon digging 
up in a rush a blueprint of the design, regardless of 
no the suffered any change. 
Draftsmen on a still hunt for a drawing under the eagle 


whether or design has 
eve of an executive fuming and fussing over the delay are 
for the As a re- 


are blinded to but one thing namely, to get 


men not rightly themselves moment. 


sult, they 
what’s wanted in as brief a time as possible and get the 
Afterward, when the draftsman returns 


executive out. 


to consciousness, he mav remember that there has been a 


change made in that drawing—and begin to pack up his 
tools, this depending on the draftsman, the nature of the 
organization and to what use the particular blueprint has 


been, or is to be, put. Draftsmen sure do have troubles 
not dreamed of by men in the shop. 


Changes are frequently made without just cause, too. 


Where doctors disagree once, designers disagree many 
times 
“Steve,” said the chief engineer of a small company 


building a line of gas engines, addressing himeelf to our 
old friend Steve Winthrop, one day, the chief having just 
stepped into the drafting room casually; “Steve, ve been 
looking over that new type of ours down on the testing 
floor. It strikes me the bearings are too small.” 
Steve lifted his head slowly from another design he 
Also, lifted his he 
reached a deliberate hand toward his handbooks. 

“Kent was my authority in that,” he declared quietly, 


was working upon. having head, 


eginning to turn the pages of this justly famous hand- 
according to him.” 


book 


“They're big enough, 
“Big enough for pressure, no doubt yes,” agreed the 
hief; “but I hardly think they’re big enough for wear. 
Suppose we boost the area and lower the pressure a lit- 
That'll 
service.” The chief 
“And follow up 
Call in 


tle—make the shaft seven inches instead of five. 
their 
turned, only to pause again suddenly. 


add a good many years to 
the necessary alterations in the drawings, Steve. 
all the old blueprints and issue new ones.” 
Stephen did as he He made the required 
changes in the drawings, called in all the old blueprints 
The 
second finger on his right hand was swollen with a nice 
fat 
his right arm ached in sudden and strange places from 


was told. 


arid issued new ones to the shop. Then he rested. 


callus from holding the eraser, and the muscles of- 
the unwonted and day-long exercise of rubbing out ink 
So he rested. 


The superintendent, getting his 


on tracing-cloth. 
Rut not for 
orders and seeing the new b'ueprints, lifted a long wail 


long. 
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from his corner. It was all nonsense, seemed to 
be the gist of his lamentation, and he’d see the presi 
dent and the vice president about it. He did. Precisely 


what took place was never revealed to Steve, but he did 


know that the chief’s orders were rescinded, with the 
result that Steve wore out his arm and fingers again, 
changing the drawings back to their original status. Nor 


was this all of trouble that came to him. In changing 


the tracings a second time he rubbed nice large holes in 
the cloth: and when he came to reémbody in the drawings 
the information they originally held, he found that he 
His first thought 
was to paste a patch over the holes from the back side 
of the drawing; but upon recalling from experience that 
this made for faulty blueprints, he changed his mind and, 
in the language of the élite, passed the buck along to his 


had no surface upon which to work. 


assistant, by giving orders to trace the drawings over 
again. 

This was one actual case that came under my observa 
Merely because of a difference of opinion among 
the doctors as to this 
establishment got itself into a petty jangle, the burden ol 


tion, 


what constituted correct design, 


which as it should, upon 


What 


descended, ‘ 


the drafting room. are drafting 


rooms for, anyway, if not. to” relieve 
the organization as a whole of all 
distressing toil ? There was no 
sense, really, in this distressing 
affair, The chief was right, and no 





doubt the superin- tendent. consider 


ing manufacturing difficulties as necessitated by any 
change in design of the product, was right. But Steve 


alone suffered. 

It all goes to prove that changes are made sometimes 
when changes should not be made; or if made, at least 
should be brought about before and not after the tools and 
jigs for machining the parts are fixtures of the shop 
Still, there are times when changes are for 
It only 


proper 


equipment. 
the good of the concern, as we all will agree. 
the 


record of those changes, 


maintain a 
that a 


costly mistakes be made, for the good of both the shop 


drafting room to 


to the end 


remains for 


minimum of 


and the drafting room. 

In one of the large electrical manufacturing companies 
and I blush to tell this, 
are fair young ladies seated at drawing boards earning 
They the 
more simple—and, yea, sometimes the more complex 


rye 
Phe 


in the East my brothers—there 


their daily bread with a tracing pen. make 


tracings, drawings, thank my—and your—stars, 


are made by real human menfolks. Still, the girls make 
get and the 


innovation evidently pays, because this has been going on 


excellent tracings, once they their hands in; 
for years and years and years, the staff changing as often 
male draftsman 
the 


adjoining rooms decides 


y \,] as some 


in one or another of 
he wants a tracer for his 
They get 
you betcha! But the 
this: Women- 
folks have a type of mind 


wife, married, 
too 


point is 





peculiarly well adapted to the kind of work that comes 
The 
girls erase easily and carefully, are strong on finding out 
the whys and wherefores of the change and are infinitely 


under the general heading of changes on drawings. 


907 


MACHINIST 






painstaking in their work of setting down this informa 
tion on the tracings in the space allotted for this. sort 
of information on the sheet. They like it. The work 


to them is a mixture of needle decoration and the darn 
art on the side, and 
the task 


patience that is beautiful, and never séen in a draftsman 


ing of socks, with a little touch of 


they bend their pretty little heads to with a 


of exp rience engaged on th same sort of work. 


This in itself proves nothing, save that your stenogra- 
pher or possibly your office boy or blueprint devil, ought 
your drafting room, I seem 


kick, Neverthel 


tenographe rsa are not all worked to death. CRper ially IN} 


to be assigned this work in 
to hear the stenographer raising a 
engineering establishments, and the making of change 
on drawings would be a good job for them, to have and 
to hold for all tim 
end. Any that 


apt to he set forth clearly with a voung woman doing the 


and to keep track of, time without 


chanye came up for discussion would be 


explaining—draftsmen generally have a pu “led look 
when you ask them about a certain change that has been 
made sometime in the past ona drawing, owing to the 
fact that a good many drawings have come and gone 


under their observation—and the girl, in no wise puzzled 
big a le Ip to the chief in 
is in her stenography work. Although 


that girls like this 


in this fashion, would prove as 


this matter as she 


I ama mere male, it strikes mi kind 


of work. Still, vou never can tell—-can you ? 


But to sum up: Don’t make changes on tracings unl 


vou absolutely have to make them. When such an occasion 


arises, be sure to note on the tracing itself, in a conspre 


uoUu place not in tiny letters outside the border line, 
letters that an outside man might mistake for seribbled 
caleulations of a draftsman—the date of the change, who 
made the change, and what the change was. Put the 


notation in a big box. Put it where a casual glance at the 


drawing will establish it in a man’s brain. He may not 
bhe—and generally is not—looking for changes: all that 
he is concerned with is the design When he sees this 


in one corner and bends to read what the 
he will be 


he is with the de 


formidable box 
impre ed with its 
Then, 


if the nature of the change puzzles him, he will raise the 


box contains, as deeply 


Importance is ign as a whol 


porn with the home ollice and be set rivht, and the work 


will go along pleasantly and profitably to all 


Kind of Work for a Trade-School Shop 


By Westey McAnrpeni 
W. D. Forbes, on page 175. discusses the type ol work 
that should obtain in a trade-school machine shop. — I 


feel that exception must be taken to certain statements in 
the article. 

From the teaching standpoint, all machine-shop work 
can be resolved lito a number of elemental! Processes, and 
it is the business of the teacher to teach these processes 
in an orderly, sequential manner. Jobs are simple or 
complex to the extent that these several elements are in 
volved and to the difficulty of performing cach element. 
Jobs are similar to the exfent of their common elements. 

Conditions wherein a piece of centered stock will have 


No. 50 


process, 


volcano craters or 
the 


This process, however, must 


resembling extinct 


holes 


centers 


drilled cannot arise when elemental 


centering, has been taught. 
be taught. 
of the proper feed, speed, depth of cut, etc., must also be 


The proper method of dogging, determination 
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taught and not merely “commented upon,” as these also 
are elements that, with others, go to make up the stock 
of knowledge that we call the machinist’s trade. 

Since repetition is an important part of the learning 
process, it follows that we must have repetition in the 
teaching of machine-shop practice. It must not, how- 
ever, be repetition of the same job until the pupil is dis- 
vusted; it must be repetition of the elements involved. 
Thus, several projects that apparently are radically dif- 
ferent will be found upon analysis to be composed of 
certain elements that are common to all. The utilization 
of this principle of varying repetition does away with the 
deadening monotony in making many articles of the same 
kind and size. 


Typr or Cuvuck ror A TRADE SCHOOL 


Mr. Forbes should know as a result of his extended ex- 
perience that combination chucks, like the combination 
bootjack, can opener and glass cutter with an apple-cor- 
ing attachment, which we sometimes see, have all the limi- 
tations of any combination tool. For light work a com- 
bination chuck may be all right, but 
of all places, the independent chuck is the logical tool. 
We want our boys to acquire certain habits, certain 
These results 


in a trade school. 


muscular memories, certain eye training. 
do not flow so well when the combination chuck is being 
Again, 


a combination chuck is structurally weaker than either 


used as when an independent chuck is the tool. 


of the two chucks it seeks to replace, and is costlier. 
The subject of the mathematics that a young machinist 
To 


say that practically no mathematics is needed is a state- 


in a trade school should have, admits of discussion. 


ment that is not in accord with the facts and should not 
go unanswered. The machine trade is nothing but applied 
mathematics. The who is weak, mathemati- 
cally, may be able to do certain types of work, but a trade 


machinist 


school is not devised to turn out that brand of machinist. 
This brings us to the point where the aim of the trade 
ask 


training up 


must ourselves 


Are we 


school should be inspected, and we 
what is the back of it all. 

“hands,” or are we preparing our boys so that they will 
get a running start, to the end that they can rise up to 


idea 


positions of power in the machine-shop world ? 

A machinist who has little mathematics may get along; 
but with an adequate store of the number work of this 
That there is 
this need for an adequate grounding in mathematics is 
evidenced by the multiplicity of books on this subject, of 
which Colvin and Stanley’s “Primer” is a good example. 


trade he can get along faster and farther. 


I do not know why a machinist should harden and 
Certainly the ele- 
ments involved—(a) heating above the recalescent point, 
(b) quenching, (c) reheating to a definite temperature 


temper a lathe tool and not a reamer. 


to relieve the excessive hardness produced in operation 
(a) 
there are certain common elements ; 


are the same. ‘That is to say, in each of these jobs 
and once these ele- 
ments have been taught, the teacher is justified in feel 
ing that the student knows that process and, with a word 
or two of instruction, can apply his newly acquired store 
of knowledge to any other project involving these ele- 
ments. One might as well say that the pupil can be 
taught to harden round-nose tools and not threading tools. 
The trouble here is that the boy has been shown the 
process of “hardening a lathe tool,” whereas he should 
have been taught the several elements involved in “hard- 
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ening and tempering tool steel.” There is a difference 
here. It is just this difference that makes all the dif- 
ference in the world. 

If a boy has a job that is not to his liking, it is worth 
while to investigate the job. Perhaps the boy is right. 
The chances are largely that he is. Most boys of trade- 
school age have a fine sense of discrimination. They 
know when they are marking time or forging ahead. In 
these days it is idle to talk of forming character by put- 
ting boys on jobs that are disagreeable to°them. Car- 
ried to its logical conclusion, this doctrine would mean 
that all jobs must be disagreeable to the end that the max- 
imum amount of character be formed. The work can be 
made so attractive that all jobs are desirable. If a boy 
is reluctant to work on a job, it is a pretty safe thing to 
assume that the boy is generally right and that the trouble 
is with the system. 

1 believe that a trade school should teach more than the 
plain trade. The boys should go out with not only the 
plain trade, but with a knowledge of the scope of their 
line of work, with a rich store of ideas on the 
higher branches of the machine business and with a vision 
A trade school 
where only the manipulative processes are taught, where 
only the plain trade is the ultimate object, does not reach 
the heights it might. 


chosen 


of what they may be in the days to come. 


“s 


Expanding Nut Arbor 


By J. A. Raveur 

The editorial on page 171 is very much to the point and 
brings out some vital truths. Converting one machine 
into something else is nothing new. When I was a boy on 
the farm, the farmers discontinued raising clover seed; 
but the threshers by a few changes converted their clover 
hullers into bean machines. 

I have made use of a tool intended for another purpose 
by making an expanding nut arbor, like the female thread- 
gage lap described by Hugo F. Pusep, on page 777, Vol. 
15. All the change necessary was to put a center in each 
end. Every machinist knows the importance of having 
nuts faced square with the thread. This is more easily 
accomplished with an expanding nut arbor than by any 
other method I have used. 


* 


Watch Your Cutting Compound 


By L. L. THwine 


The following is clipped from one of our popular week- 
lies and will doubtless explain why spoiled work has been 
so common in the past. It will also, no doubt, stimu- 
late the demand for a Brinell test of the various cutting 


compounds, 

One of best mechanics began spoiling shafts during 
grinding, and he turned out so many cripples that he asked 
to be put on some other work. He thought that he had lost 
his nerve The foreman went back to the machine and 
watched the operator grind a shaft. Halfway through, the 
shaft departed from true. Right next to that machine was 
another one, just like it, run by a less skillful man, who was 
turning out perfect work. The foreman could not account for 
the error and called an engineer, who was puzzled too. They 
went over both machines, making a regular doctor’s diagnosis 
by eliminating every factor that was right. Still nothing 
was found which seemed to be wrong. Finally the trouble 
was located in a slight difference in the consistency of the 
grinding compound, a most obscure trouble. When that was 
set right, the mechanic got his nerve back. 


his 
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Electric-Welding Operations on 
Automobile Parts 


SPECIAL CORRESPONDENCE 





SYNOPSIS—In this article are shown some parts 
that are being produced by the use of the electri 
spot welder. A battery box that is built up and has 
two holding straps attached by means of the weld- 
ing process is shown. Two oil pans that are be- 
ing made more easily by the spot welder and also 
an automobile fender are included. 





In the manufacture of many automobile parts and a 
cessories the electric welding machine is frequently em- 
ployed. and the parts produced 
are neat in appearance and are proving strong in service. 
Some welding operations of this kind, as carried out at 


The process is quick, 


various parts are then placed together and fastened wit! 
the spot welder. In Fig. 2 is shown one type of oil pan, 


on which 66 welds have been made. The average time 
for the operation is 5 minutes. 

An odd-shaped oil pan is seen in Fig. 3. It 
The pan has four parts of 0.0312 


in. (No. 22 gage) steel, which are cut and formed to the 


is made 
with the spot welder. 
correct shapes. The parts are then welded together to 


make the oil pan illustrated. On this piece 126 spot welds 


are used, and the average time necessary is 12 minutes 
In Fig. 4 is shown a front fender iron to which two 
reinforcements are welded. The iron proper is 0.0937 


in. (No. 13 gage) thick. 
to the shape shown. 


[t is blanked, pierced and bent 


The reinforcements, which are made 
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FIG. 1. WELDED BATTERY BOX 


FIG. 2. WELDED OIL PAN 


























A CIRCULAR OTL PAN 


FIG. 3. WELDING 


the factory of the J. W. Murray Manufacturing Co., De- 
troit, Mich., are here shown. The 
Winfield and Detroit electric welders. 

In Fig. 1 is illustrated a battery box that is built up 
by welding. The body of the part is of 0.0625-in. (No. 
16 gage) steel, and the band iron is } in. thick. In mak- 
ing the battery box, 36 spot welds are used, and the time 


machines used are 


necessary is 2 minutes. 
In making the oil pans the steel, which is 0.031 in. 
(No. 22 gage) thick, is first cut and bent to shape. The 


FIG. 4. WELDED FRONT FENDER TRON 


from 4-in. steel, are attached by seven spot welds, re 
quiring 3 minutes, 

In making of automobile fenders the spot welder is also 
being used. In Fig. 5 is shown a fender to which band 
iron stiffeners have been added and also a trough-shaped 
part. 
proper, thus simplifying the manufacturing operation. To 
attach the stiffener iron and trough-shaped section, 58 


spot welds are needed, and the time required is 4 min- 


This latter part is made separate from the fender 


utes. 
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In Fig. 6 is illustrated a battery support to which flat 
Iron straps have been welded. The plate is made from 
0.031-in. (No. 22 gage) steel, and the straps are 4; in. 
thick. ‘To attach these four straps, 20 welds are used, 
and the time required for the operation is 2 minutes. 
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Since the American Foundrvmen’s Association, owing 
to its low cost of membership, is without means to carry 
on this special work, it was decided to raise a fund by 
subscription among those who desire to participate in 
the benefits to be derived from this undertaking. The 























FIG. 5. A WELDED FENDER 

The electric spot welder is valuable, not only for man- 
but for many special cases that 
The gear cover shown Fig. 7 
This part is made from 0.031 


ufacturing purposes, 


arise in the shop. in is 
built up in this manner. 
in. (No. vage ) steel, the different elements being first 


cut and bent to the correct shapes. In the fastening to- 


~») 


“© 





ios 














FIG. 7. WELDED GEAR COVER 
gether of these sections to form the guard, 90 spot welds 
are made, and the time required is 10 minutes. 

In either manufacturing or special work the electric 
welder produces strong and neat parts quickly and at a 


low cost. 


Plan for a Uniform System of 


Foundry Costs 


To promote the adoption of a uniform system of foun- 
dry cost accounting among its American 
Foundrymen’s Association has outlined a plan which pro- 
vides the personal service of a cost expert whose duty it 


members, the 


will be to make the existing cost system conform to the 
one that is to be adopted, 


FIG. 6 WELDED BATTERY SUPPORT 
plan will enable foundrymen to obtain at a nominal cost 
an accounting system which will be representative of the 
latest and best practice in cost-keeping methods. 
Productive labor 1s a good measure of the value of the 
business transacted by a foundry, and, therefore, the ex- 
pense of this undertaking will be prorated on the basis 
of the number 
The schedule of charges that will apply is as follows: 


of molders and coremakers employed. 


Found 
$50: from 


ries employing up to 40 molders and coremakers, 
10 to 200 molders and coremakers, $1.25 for 
eat h molder and coremaker emploved : for plants employ- 
ing more than 200 molders ard coremakers a flat charge 
of will be made. 
penses will be involved in the installation of the system 


$250 Since additional traveling ex- 
outside of the industrial centers of the United States and 
Canada, an extra charge will be made for this service 
west of the Mississippi River, south of the Ohio River and 
outside of the Province of Ontario, in Canada. 

Data are now being gathered preparatory to the compil- 
ation of a uniform system of cost-keeping for foundries, 
that can be adapted to shops specializing in the manufac- 
ture of gray or malleable iron, or steel castings. The prob- 
lems of the foundry that is a department of a manufac- 
turing plant and produces no castings for the trade will be 
considered, and provision also will he made for specialty, 
light and heavy work shops. 

Subscribers to this fund are limited to the membership 
of the American Foundrymen’s Association, but found- 
ries not so enrolled can derive the benefit of this work by 
becoming members of this organization. 

Favorable replies have already been received from 217 
members of this organization in the United States and 
Canada, and 51 have forwarded their subscriptions. This 
is sufficient assurance that the plan can be carried to a 
successful conclusion, and it marks the beginning of one 
of the greatest uniform cost campaigns undertaken in a 
single industry. 

The the Cost 
this undertaking are: B. D. Fuller, chairman, Westing- 
house Electric and Manufacturing Co., Cleveland; H. J. 
Koch, Fort Pitt Steel Casting Co., McKeesport, Penn. ; 
J. Roy Tanner, Pittsburgh Valve, Foundry and Construc- 
tion Co., Pittsburgh; C. R. Messinger, Sivyer Steel Cast- 
ing Co., Milwaukee, and A. O. Backert, secretary, Twelfth 
and Chestnut Sts., Cleveland. 


members of Committee who conceived 
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Chip Guard for the 


By E. J. 


LEACH 


To prevent chips and dirt from getting into the nut 
of a miller, thereby making the crossfeed stiff, | 
following 

Two pieces of sheet iron A and B 
gether by a hinged joint C, similar to an ordinary 
hinge. Care was taken to see that the hinge 
good joint, so that dirt and chips could not get through. 
edge of the fastened underneath the 


several 
vears ago employed the scheme: 

were fastened to- 
butt 
made a 





One hinge was 














table of the miller at D, and the other to the main 
/ e 
cS —— 
DETAIL OF CLAMP F 
METAL CHIP GUARD FOR THE MILLER 
body of the machine at EF. Both these edges were 


fastened so that they would permit free hinge motion. 
The clamp for holding the apron to the column is shown 
at F. 

The two pieces of iron were of such length that when 
the table 
would be nearly 


was out as far as it would go the two pieces 


when it was in as far 
as it would go they would be folded. This apron would 
catch all chips and dirt that fell behind the table and 


screw. 


horizontal, and 


prevent them from getting on the 


A piece of canvas could be used, but if oil or com- 
pound is employed it would soon get soaked and become 
foul, while the iron can be wiped off when the machine 


is cleaned. 
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Drilling Bracket for Hubs 


By C. L. SPANGLER 


The drilling 


holes in hubs of 


bracket shown is employed to drill and tap 


setscrew gears, disks, arms, brackets, col 


lars and other special pieces or for drilling oil Wi pin 
holes, ete. 


The angle plate is 10 x 14 x 1} in., with a series of holes 


drilles or bored in both faces of the angle parallel] to and 








RACKET 


FOR HUBS 


DRILLING |! 


near the edze. The holes are from 2 to 24 in. Setscrews 


hold the 
size corresponding to the holes in the angle 


pins, which are cut from cold-rolled steel of a 
plate and are 
slid. 
Pins not in use are pushed back flush with the face of 
plate, 


work 


used as studs onto which the pieces to be drilled are 


the angle to give the necessary clearance required 


for the at hand 


Hardening Circular Forming Tools 
By Cuaries EF. 
126, a 


to hardening high-speed circular forming 


KATI 

information in regard 
tools of great 
I have been patiently waiting ever since for 


On page reader asks for 
accuracy. 

someone to hed some 
To look as 1 
information is going to come 


light on this subject, but it begins 


no one who is in a position to give accurate 


[I hesitate about writ- 


across. 


ng on this subject on account of our shop not being 
equipped with pyrometers. Consequently, [ am not in 


position to give accurate temperatures, although we do 


considerable hardening with goad results; 
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Briefly, my experience is as follows: We received an 
order for a considerable number of special boring bars 
that carried a form cutter at the end, a shell reamer next 
and then a cutter for facing to length. They were all of 
high-speed steel, and the job had to be put through in 
a rush. The work fitted nicely into our shop, except that 
we had very little experience in hardening high-speed 
steel. I thought this would be easily overcome, as the 
steelmakers in describing the various high-grade steels 
usually give the necessary information regarding the 
heat-treatment, but about all the information I found re- 
lating to high-speed steel was to heat slowly and then run 
it up to a “sweating” heat and quench in oil. Of course, 
if these directions are followed, you have a good cutting 
tool for ordinary work; but this would not do for form 
cutters, as a “sweating” heat naturally leaves the tool 
with a rough and blistered surface that has to be ground 
away. After a little experimenting we decided to pack 
the cutters in powdered charcoal, and this worked. 

We had a small cvanide furnace idle at the time, so we 
decided to make use of it. We removed the cyanide pot 
and placed a crucible in the furnace, so that 1t came about 
6 in. below the top. This arrangement permitted us to 
cover the crucible with a cast-iron disk to keep the 
powdered charcoal from blowing out. ‘The opening in 
the furnace was then covered so as to keep the heat where 
it would do the most good. While one cutter was heating 
in the crucible, another was laid on the furnace cover; 
and it would usually be a dull red by the time the one 
in the crucible was ready to quench. It took from 20 to 
30 min. to bring the cutters to the hardening heat. Of 
course, the furnace was first brought to a good heat. 
We quenched in the usual fish-oil bath. We found that 
it was impossible to overheat in this furnace; but when 
left in the fire too long, the cutters would show a ten- 
dency to crack. We did not draw the temper, except 
with the shell reamer, which had a very thin wall and a 
keyway through the hole. 

If we have only a few pieces to harden and they are 
not over 24 in. in diameter, we place them in a tin can 
packed with powdered charcoal and heat in a gas fur- 
nace until the can is nearly a white heat, hold the heat 
about 20 min. and quench quickly in oil. We do not 
preheat nor draw the temper. I have treated milling 
cutters and rings for drawing dies in the same way. 
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Shrinking Work Too Large in the Hole 
By Josepu R. SHEPPARD 

Once I had a job in the toolroom of a large concern 
which employed about 60 first-class toolmakers. A large 
part of the work consisted of deep drawing. 

One day I saw the boss toolmaker working over at the 
oil furnace. I thought at first he was hardehing the 
drawing dies. He had a long bolt and a flat pan of 
water, and he would take a ring that had been heated to 
a cherry red and slip it on the bolt and then roll it in the 
pan of water, only the edge of the work being submerged, 
the water not touching the inner surface of the hole in 
the ring. 

I questioned him and found that these rings were worn 
large through use and were being shrunk so that it would 
be possible to regrind the hole to the original size and 
use it the same as before. This shrinking operation was 


repeated as often as 20 times before the rings broke. 
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Grooving Sugar Rolls 
By A. H. Nourse 


Among the contracts received in the marine department 
of the Maryland Steel Co., where I was foreman machin- 
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TOOLHOLDER FOR GROOVING SUGAR-MILL ROLLS 


ist, was one for sugar rolls, grooved as shown in the illus- 
tration on page 91. 

As the rolls are of a very hard iron, frequent sharp- 
ening of the tools is necessary; and in order to avoid 
delay we made a toolholder with a number of cutters, as 
shown in the illustration. 


Master Taper Gages 
By I. S. WHISLER 


The illustration shows a grinding kink that I use in 
making master taper gages. The test plug must be of 
the same length as the finished plug gage, so that the 
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DEVICE FOR MAKING MASTER TAPER GAGES 


tailstock on the grinder will not have to be moved after 
the grinder is set to the exact angle wanted. The test 
plug consists of a soft arbor turned on the lathe, leaving 
two {-in. webs exactly 14 in. apart from outside to outside. 
This will leave just 1 in. between the largest diameter of 
each. 

Should we desire a plug gage with 1.500 in. per ft., 
which would be 0.125-in. taper per 1 in., the grinder 
would be set so as to grind the diameter B 0.125 in. 
smaller than the diameter A. This result can be obtained 
by setting the grinder as nearly as possible by the gradua- 
tions, then taking a cut across the webs and measuring. 
If not right, the machine can be changed and another cut 
taken. This can be repeated until the desired sizes are 
obtained. By this system accurate plug gages can be 
made. 
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The Training of Foremen 
By A. L. Hass 
An assumption that is by no means warranted by fagts 
is embodied in the statement that a worker from the 
ranks is not aa expedient choice for foreman. Many 
firms do not select their foremen from among their own 
men or promote a man of their own training when a 
vacancy occurs because it is assumed that there is no one 
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available who measures up to the requirements. There- 
fore a man who has received experience and training else- 
where steps into the position. 

Now where do foremen come from? Certainly not 
from academic sources, though it would be advantageous 
if every applicant had held such a post at some period in 
his career. Are foremen like Topsy, who “just growed”? 
If they are obtained from external sources, someone ob- 
viously gave them promotion from the ranks. It is 
admitted that the excuse of discipline usually quoted by 
an employer is more or less valid. He passes over his 
own staff and installs an outsider in the belief that a man 
about whom he knows little is a better man than any he 
can raise. 

There is a story hoary with antiquity which pictures a 
certain animal as always convinced that the grass is 
juicier because it grows beyond the fence. This, perhaps, 
may explain the employer’s attitude. It be that 
men, like plants, thrive by transplantation to new envir- 
onment; hence the stranger without the gates, by his new 
locality, is the better man. In any event, it is a poor 
commentary upon the organization, if of any size, that 
no man within it is competent to step up. 

A more reasonable explanation is that possibly the 
newcomer is expected to bring a knowledge of methods 


may 


in use by a rival and so supplement deficiency by his re- 
sources. Yet, it is less a question of improved efficiency 
perhaps than one of legal theft that leads to the practice. 
Unless offered higher terms or better conditions, wherein 
lies the motive for the successful shop executive to trans- 
fer his services? If, on transference, the man improves 
his position from assistant to chief, there is good and 
sufficient reason ; but advertisements testify otherwise. 

The matter of loyalty, the fostering of which is import- 
ant, is also involved. 

The greatest of all incentives to lovalty and effort is 
the knowledge that the concern promotes its own men. 
The bearing of this factor is to a large extent unrealized. 
It makes for efficiency all Human nature is 
better stimulated by anticipation and faith in the future. 

Commercially considered, it is cheaper to promote 
from the ranks; humanly, it is more satisfactory. The 
opportunity of promotion is a great incentive to effort 
and a@ basic economic factor in the management of men. 
Responsibility and success in an executive position are 
matters of gradual acquisition. He must be a poor 
specimen indeed who does not develop into an individual 


round. 


on more generous lines when responsibility is gradually 
applied. To define the ideal foreman is far from easy ; 
the characteristics desirable would startle most employers 
who cataloged them. To raise him inside the firm is 
more creditable to the management than to have recourse 
to the open market every time an executive is hired. 

The ruler over five, who acquits himself well, may safe- 
ly be expected to later acquit himself well in the handling 
of a greater number. It is the selection of the right 
subordinates that has created huge concerns and made 
captains of industry. It is one of the duties of manage- 
ment that the capacity of each man be duly assessed. 

However we may state the problem, the query which 
was asked earlier in this article, where do foremen come 
from, if all must have some previous experience of a sim- 
ilar position, remains unanswered. Latent talent is not 
easy to discern, but much more effort might be made to 
discover ability. 
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Raising a Lathe with Steel Plates 


By D. Ross 

The accompanying illustration shows well the expedi- 
ents to which small shops have been driven since the be 
ginning of the European War. 

This 18-in. lathe was called upon to machine a 254-in. 
cast-steel coned piston for a marine engine. Raising 
blocks were built up of heavy plate from the boiler shop 














LATHE 


HEADSTOCK RAISED ON BOILER PLATE 


Rather light cuts 
were necessary, but the piston was machined and installed 


and angles from the shipfitters’ shop. 


in less time than it could be sent to a shop with a large 
enough lathe. This lathe is a part of the equipment of 
the United States Coast Guard Depot, South Baltimore, 
Maryland. 


Oil-Hole Cover 
By Joun J. MCGAULEY 


On a buffing 
dust was used, it was thought advisable to put on oil 
but one purchaser objected, and we had to find a 


lathe for polishing silver, where emery 


CUPS ; 
cheaper way, as shown herewith. 

and a piece of heavy white felt, 
a tight fit in the oil pocket, was 
it is necessary to oil the machine, 


A washer was used, 
which had been cut to 


Whenever 


glued to it. 
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CHEAP FELT OIL COVER 


all the operator has to do is put oil on the felt, through 
As the felt is heavy and a tight fit, no 
It also gives a more 


the washer hole. 
can get 
finished appearance to the cup. 

Setting a match to a tablespoonful of white shella 
for about two minutes, thereby burning off a large 
amount of the aleohol used in its making, gives a glue 


dust into the bearing. 


that stands the action of oil or soda water. 
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Method of Forging Cable Eye-Sockets 
in the Small Shop 
By J. V. Hunrer 


When heavy service is to be demanded from steel cable 


hauling, ete., it is not considered safe 
in the larger sizes—that is, 


to finish the end by making a loop and fastening with a 


as a stay line, for 


from | in, and up-—simply 


clip. For such service it is preferable that the end of the 
firmly set in a forged-steel eve-socket, so that 
the strain of the line shall be uniformly distributed to all 
strands of the cable and avoid the kinking effeet on the 
inside strands that inevitably follows making a loop. 
Forging any great number of these eye-sockets in a 
small shop that does not handle the job regularly may 
and when done 
in the old manner, as shown in the series A to PD in the 
illustration, the work requires, in addition to the forg 
ing, the use of a drilling machine and a lathe for boring 


( able be 


consume a considerable amount of time: 


the tapered inside. 

The original process of making these forgings is shown 
in the series beginning at A. At this point the blank 
stock has one end forged down to a taper and rounded up 
in a taper swage. The next step, at B, is to cut in the 
shoulders and flatten down the stock for the desired thick 
ness of the loop, at the same time partly shaping it to 
the desired form 

Then at C a hot chisel has been used to cut out the 
At D the loop has 
been bent over to one side to give clearance for a lathe 
tool, 
1 in. larger than the cable: 


inside stock in order to form a loop. 


A drill is run through the shank, approximately 
then the socket is chucked in 
t lathe and a taper cut out on the inside so that the thick- 
ness of the metal will be practically constant from one 
end of the shank to the other 
to the blacksmith, who straightens the loop and gives it 


The socket next sroes back 


its final form. 

From the point B some blacksmiths handle this job 
differently in order to avoid the large amount of hot-chisel 
work, Their practice is to split the flattened portion into 
two halves and draw these out into two long prongs of 
the same general dimensions as the loop that is to be 
formed, These prongs are spread apart as shown at ZF, 
sufficiently the lathe When 
this has been finished, the piece is returned to the fire, 


to permit Necessary work, 
the ends of the prongs are welded together and shaped 
up to form the loop. 

Another method of forming these sockets has been de 
veloped, which seems to he more economical of the blag k 
smith’s time; it also avoids all the lathe and drilling 
machine work required in boring the taper, This method, 
shown in the series L to O, also wastes no material, it 
will be noticed. 

In following through this series the smith begins with 
flat bar stock or draws a larger section down so that its 
width is sufficient to form one-half of the circumference 
of the large end of the socket and its thickness is that 
the shell of the Then 


drawn out to form half of the loop. The other end is 


desired for socket one end is 
tapered down to one-half of the circumference of the 
socket, as can be readily understood by an examination of 
the illustration JL. 


Two of these pieces are prepared and then welded to- 


This is a straight lap weld and is 


vether, as shown at M. 
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quickly done, The two outside edges are scarfed to have 
them ready for the final weld, as this scarfing is more eas- 
ily done before rolling the piece. 

From a piece of round stock a mandrel of a taper de 
sired for the inside of the socket can be quickly drawn 
The piece is rolled and shaped up about this man 
drel and is then ready With the final 
heat on the iron, the edges are swaged together with the 


out 
for the final weld, 


mandrel inside so that it acts as an anvil to prevent dis- 


tortion of the socket. This portion is then swaged up 
smooth and is complete. The two prongs are drawn to 
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FORGING CABLE EYE-SOCKETS 
the desired shape, their ends scearfed, drawn together and 
welded The loop is then formed to the correct shape, 
and the piece is complete, as at O 

Careless setting of the cable end will sometimes permit 
it to be pulled out of the socket. If the cable has been set 
correctly, it- may, under a maximum load, break the cable 
somewhere outside of the socket; but it will never pull 
out. For an example, the following method for setting 
a l-in. cable is to be recommended as one that will give 
excellent results if care is taken in cleaning and tinning 
the individual wires: 

To prevent untwisting, wrap the cable tightly with five 
Then 


pass the end through the socket, as it will be impossible 


or six turns of fine wire, about 6 in. from the end. 


later, 
and rub each one (individually) clean with emery cloth. 
Dip the end 
immersing it in a ladle of 


to do so Separate the wires above the wrapping 
This is in preparation for tinning the wire. 
in tinner’s acid, and tin it by 
melted solder. This is the important part of the whole 
operation, for it is upon the thoroughness of the tinning 
that the strength of the finished job depends. 

The wires of the cable are now bent back on themselves, 
about 3 in. from the end, as shown at O; this head is 
then pulled down into the socket, which is stood upright, 
with the loop up. The the cable ‘is 
sealed with a little damp clay or sand, and the socket 
This method is 


lower end about 
cavity is poured full of lead or solder. 
effectual in insuring the permanence of a bond between 


the two. 
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Mobilization of Fairfield County 


Fairfield County, Connecticut, is as typical a combina 
tion of intensive industries and extensive farms as could 
well be gathered together within the borders of one single 
county. Bridgport, Stamford, Norwalk and Danbury are 
four cities in this county noted for their manufacturing 
activities. Bridgeport in particular has been very aptly 
called the “Essen of America.” 

During the last six weeks the mobilization of Fair 
field County has been accomplished, and accomplished in 
a way to make it noteworthy as an example for other 
counties and other states. And it is particularly note 
worthy because it is not the mobilization of one particular 
industry for one purpose, but the mobilization of the land 
and the factories, and the means of transportation, and 
the facilities of labor, under one centralized direction 

A coérdination that will induce manufacturers in cities 
to permit farmers in the adjaceat country to make use of 
the manufacturers’ motor trucks at night for the trans 
portation of farm produce—an arrangement that will 
enable farmers without funds to cash their notes at city 
banks—a codrdination which brings into play all of the 
existing official county machinery and creates a minimum 
of new oflices—is an achievement that deserves to have, 
and has, the commendation of our Council of National 
Defense. 

The Agriculture Committee, working in coéperation 
with the Fairfield County Farm Bureau, has secured 
options on fertilizers, seed and agricultural implements. 
Arrangements have been made with the local banks to 
take care of the necessary financing of those farmers whose 
requirements were even beyond fertilizers, seeds and agri 
cultural implements. This committee is also making at 
rangements for a sufficient amount of additional labor to 
take care of the harvesting. In addition to this, it is also 
in charge of the development of a system of marketing 
and of the propaganda for preserving, canning, elimina 
tion of food waste, and kindred objects. 

* 

This movement in Fairfield County is a practical dem 
onstration of the really close relation between the shop and 
the farm. It is a realization of the fact that the farmer 
feeds those in the shop and that those in shops who eat the 
farmers’ produce supply him with money. It is as equally 
necessary for the machine-shop owner to take an interest 
in farm matters and farm produce, and the means of 
getting this produce to his employees, as it is for him to 
take an interest in healthful working conditions, in good 
sanitation and in other matters not tied up directly with 
profits, processes and production. 

The Industrial Committee, which has been formed with 
H. EK. Harris, of Bridgeport, as chairman, has outlined 
and undertaken the following work: 

1. An analysis of the industrial census taken by the 
Council of National Defense, and of the state census, in 
order to make possible the intelligent assistance of in 
dustries for both war and unusual production 


2. The additional industrial surveys that are neces 


“airy to supplement the above already collected material 
4. An analysis of production difliculties arising under 
war conditions. “his analysis looks forward to solving 
the fuel-production problem by studying alternate source 
of supply and routes of shipment, and to provide for the 
collection of reserved supplies It also looks forward to 
the protection of raw materials, by studying materials and 
their substitutes, alternate routes and sources of supply. 
It also contemplates the possible adjustment of factories to 
other lines of produc tion 

'. A census of executive and engineering and other 
skill, with a view to planning so that men needed for na 
tional service may be spared with the least crippling of 
industries In line with this is the census and classi 
fication of skilled and unskilled labor, with a record of the 
training and experience available. Included in this is the 
census of women in industries, with a study of the field 
in which women can replace men without overstrain. 

Another job that this committee has on its hands is the 
study of the protection of special industrial plants, power 
sources and the like. Finally, it is faced with the task of 
planning the transition to peace conditions with the amal 
lest loss of production and efficiency. 

One of the most significant features about this whole 
movement in practical Fgirfield County is that the busi 
ness men, manufacturers and public officials back of this 
movement do not look upon it merely as a war measure. 
They reward it more as a permanent step im the direction 
of the codrdination of economic forces, something not for 
the period of the war alone, but to continue after the wat 
and to make more efficient and effective the efforts of in 
dividuals, corporations and of labor, whether in_ the 
factory or on the farm 
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Who Is Ignorant P 


Very opportunely, Dr. George F. Kunz, president of 
the American Metric Association, has come along and 
cleared the air, Coincidentally with the adoption of the 
Lee-Enfield gun and the abandonment of the Springfield 
rifle by the Government because of the time required to 
equip commercial factories with gages, jigs and special 
tools for the production of the latter, Dr. Kunz makes hi 
bland suggestion that our “new gune and other weapon 
of war be made in accordance with the metric system.” 

The official recognition of the serious nature of the 
gage and tool problem for a gun with which the Govern 
ment arsenals are already fully equipped, shows that a 
worse suggestion could scarcely come from the enemy. 

The thing is so absurd as to seem impossible, were it 
not a fact. There are several proverbs that apply—on 
about blind leaders, and one about angels and others 
but they will suggest themselves to our readers. 

With his simple faith in the slogan “It’s a good thing 
push it along,” Dr. Kunz has dropped himself into a 


verv deep hole with very steep sides, 
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Nii} HE Father of our Country 
. Who fought and bled and won, 
To found this great Republic, 
Looks down on you—his son; 
Whether through adoption 
From a land across the sea 
Or whether of the lineage 
Of our Land of Liberty. 
His bugle called the patriots 
Who fought at Bunker Hill 
He rang the Bell of Liberty, 
That gave the people — Will; 
The Bell that echoed through the years; 
Brought succor to the slaves— 
And now, that sounds a Tocsin 
For the Freedom of the Waves. 


wa 


The Father of our Country 
Lived and fought when Men were Men 
And now, in Freedom’s Hour of Trial, 
He lives and fights again. 
And you—his son—for whom he fought; 
For whom he fights today; 
Remember, and remember well— 
You have a Debt to pay. 
A Debt that signed and sealed with blood— 
With hunger and with tears 
Bears interest compounded through 
Some four and fourscore years. 
And You, who cannot pay with blood; 
Yet would not shirk your tasks, 
Give of your means to buy a Bond 
Now that your Country asks. 
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Tis the Serpent 
of the Deep 


With a Fang of Death 
Lurking to Destroy 


Ye Men who are Free! 
If You cannot Enlist 


YOU CAN BUY 
ABOND . . 
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Shop Equipment News 
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Oxy-Illuminating Gas Apparatus 


The apparatus illustrated has been placed on the mar- 
ket for the use of storage-battery service stations, garages 
and other similar places where lead burning, hard tem- 
pering, welding, cutting, cylinder decarbonizing and other 
like processes are carried on. It is known as the “Astra” 
oxy-illuminating gas apparatus and is being marketed by 
the Bradford-Ackermann Corporation, 42d St. Building, 
New York City. 

It is claimed that the apparatus is much more econom- 
ical of operation than those types using acetylene or hy- 
drogen, that the flame temperature is especially adapted to 
lead burning, and that as there is only one tank there is 




















STATIONARY-TYPE APPARATUS 


less handling trouble and expense. The various parts are 
so arranged that they may be added to existing welding or 
decarbonizing outfits. Both stationary and portable out- 
fits are supplied, the latter being intended to be moved to 
convenient gas outlets. A working radius of 16 ft. is pro- 
vided for with the hose supplied, but this can be in- 
creased when necessary. 

The regulator has a one-piece noncorrosive metallic seat 
and adjustable countersprings that are interchangeable 
and accessible. An oxygen regulator and a back-pressure 
release valve are furnished for the illuminating-gas line. 
These act automatically and operate alarm whistles in 
case of danger. A detachable and interchangeable , tank 
connection is used, which is adaptable to any commercial 
tank regardless of type and size of thread. A scrubber is 


incorporated to remove foreign substances from the gas 
before it enters the working parts of the regulator. The 
equipment includes flexible metallic gas hose, two hose 
torches with controlling valves and pilot light, five inter- 
changeable burning nozzles of various sizes, gage to indi- 
cate the working pressure at the nozzle, and high-pressure 
gage to show the pressure in the oxygen tank. 
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Multiple-Spindle Drilling Head 


The Nelson-Blanck Manufacturing Co., Detroit, Mich., 
has placed on the market a new line of adjustable 
multiple-spindle drilling heads, one of which is shown. 

















MULTIPLE-SPINDLE DRILLING HEAD 


The adapter at the top is separable from the head, so 
that a change may be quickly made for machines with 
varying spindle sizes. The driving shank is squared 
and slides in a square hole in the driving gear, thus al- 
lowing different-sized tapers to be used without disas- 
sembling the entire head. A ball thrust bearing is pro- 
vided for the driving shank, and the driving gear runs in 
S K F ball bearings. Similar bearings are applied to 
the individual spindles. The drift-pin slots in the 
spindles are closed by a gate when not in use. 

The heads are built in four sizes, to take drills with ‘No. 
0 straight and Nos. 1, 2 and 3 Morse taper shanks. Each 
size may be had equipped with from two to twelve 
spindles, which may be so placed as to drill holes spaced 
equidistantly in the cireumference of a circle. 
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Crankshaft Drilling Machine 


For the purpose of drilling and reaming the six bolt 
holes in the flange of an automobile crankshaft, the 


Baush Machine Tool Co., Springfield, Mass., has built 
the station-type multiple-spindle drilling machine illus- 
trated. The crankshafts are supported vertically by cen- 
ters and fixtures, the latter being free to float universally 
in order to line up correctly with the heads after the table 
has indexed. The operations at the various stations are 
as follows: No. 1, loading and unloading; No. 2, two 

















CRANKSHAFT DRILLING MACHINE 


Drills: Diameter, }§ in.; speed, 202.6 r.p.m.; feed, 0.0053_in. 
per revolution. Reamers: Diameter, 0.441 in.; speed, 74.6 
r.p.m.; feed, 0.0158 in. per revolution. Horsepower required, 


5; dimensions of machine, 4 ft. in diameter, 10 ft. high; weight, 
5050 Ib.; production time, 50 sec. per crankshaft 

pin holes drilled; No. 3, two pin holes reamed; No. 4, 
four bolt holes drilled. 

Power is supplied by a 5-hp. motor placed at the top 
of the machine and equipped with electric control con- 
venient to the operator. The hand lever at the right con- 
trols the feed. All bearings are automatically lubricated, 
a sight-feed glass being placed in view of the operator. 
A system for cutting compound is also incorporated, 
flexible tubes being used to convey the lubricant to the 
tools. 
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Toolroom Lathe 


The illustration shows the “Cisco” toolroom lathe with 
several changes that have recently been incorporated. 
The machine is the product of the Cincinnati Iron and 
Steel Co., Cincinnati, Ohio. The swing over the bed and 
carriage of the 14-in. size has been increased from 15% 
to 168 in., and the carriage bridge has been increased 
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in width from 6), in. All lathes of 
under are now equipped with an automatic stop. All gears, 
with the exception of the back and main head 
of steel. 
relieving attachment, draw-in chuck, 


. 2 - 
to 6%; 8 ft. and 
, 


gears, are 


Thread stop, tool trav, pan, taper attachment, 
collets and lubri- 




















LATHE FOR TOOLROOM USE 

cant pump are all included. The pump is mounted on the 
leg casting beneath the headstock and is belt driven from 
a pulley on the spindle. A stop lock at the bottom of 
the apron controls the automatic stop. The relieving at 


tachment was described in a recent issue. 


28 


Continuous Miller 


The Mann Corporation, Kankakee, IIl., is now building 
a machine known the “Manco” continuous 
which is shown in Figs. 1 and 2. The most important 
feature of the design is that it is self-contained and can 


miller, 


as 











PLACE 


CONTINUOUS MILLER WITH WORK IN 


FIG. 1. 
be operated by any drilling machine or like machine of 
suitable size, the method of drive being through a uni- 
versal joint. Another valuable feature is its adaptability 
for machining a great many small jobs that are now done 
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on plain and hand millers, and in some cases on very 
expensive vertical millers. The machine is small and 
compact and can be operated on any medium-sized drill- 
ing-machine table and by an unskilled workman. Every 
machine shop in the country, large or small, has one or 
more drilling machines. Thousands of small shops have 
no millers. The Manco continuous miller will make a 
good miller out of any old drilling machine. 

The cutter is mounted on a 14-in. arbor that is carried 
in a sliding block and supported by a steel column 2 in. 
in diameter. The cutting arbor has an adjustment of 
1} in. perpendicular to the work table and is capable of 
taking cutters up to 6 in. in diameter. 

The work table is 13} in. in diameter and has both 
hand and power feed, operated through a set of spur-feed 
The feed- 
shaft is equipped with a clutch that allows the work table 


gears that can be changed to suit conditions. 











FIG. 2. MACHINE MILLING CLIPPER JAWS 
to be operated by hand. The work table and the gears are 
of ample size to insure very accurate work. 

This machine is suitable for the following classes of 
work: Milling bolt-cutter jaws, sawing off caps of con- 
necting-rods, screw slotting, castellating nuts, sawing off 
formed links for silent chain, and a large variety of 
straddle-milling and spot-facing work. 

w 


All-Geared | Lathes 


The illustration shows a high-speed all-geared manu- 
facturing lathe marketed by the Universal Machinery Co., 
770 30th St., Milwaukee, Wis. Eight spindle speeds are 
obtained by the use of gears, and these may be arranged 
to give either eight speeds forward or four forward and 
four reverse speeds. The lever at the front of the head 
controls the reverse, stopping and starting through a set 
of frictions, thus allowing the motor or countershaft to 
run constantly. 

The spindle is of 70-point carbon steel. All gears in 
the head run in oil, and the bearings are lubricated by 
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means of splash and felt wipers. Four gear feeds are used 
for the carriage. The tailstock is of the set-over type, 
allowing the compound rest to be swiveled at right angles 
to the carriage. The machine is furnished with turret 
toolpost, with turret on carriage or with turret on shears, 

















GEARED MANUFACTURING LATHE 
Swing over bed, 12 in.; swing over carriage, 7 in.; distance 
between centers with 44-ft. bed, 18 in.; front spindle bearing, 
2x4 in.; hole through spindle, 1; in.; centers, No. 3 Morse 
taper; spindle nose, threaded 13 x8; weight, 1150 pounds 
the latter either with or without power feed. When motor 
drive is used, the controlling apparatus is placed in the 
cabinet leg under the headstock. Chip pan and taper 
turning attachment can be supplied if desired. 


Toolpost Collar and Shoe 


In answer to a demand for a toolpost collar and shoe 
that incorporates a positive locking arrangement, the Du 
Bois Machine Shop, Inc., is marketing the device shown. 

The feature of the device is that the adjusting radius 
surface on the collar and shoe is corrugated, thus elim- 

















POSITIVE LOCKING COLLAR AND SHOE 


inating friction as a means for counteracting the effect 
of the stress on the tool. It will be noticed that two re- 
cesses for the shoe are cut in the collar and are of dif- 
ferent depths, to allow for the adjustment of the tool to 
different heights. 





Wo ey Ape 


—— anal 
















AME MACHINIST 


=== = 


LATEST ADVICES FROM OUR 
WASHINGTON EDITOR 


i 
hil 





R 





ICAN 





May 24, 1917 



























































Te 











b>) ae : ares ti a», OD 
; * EM 


at | 3 af " 























Washington, D. C., May 19, 1917—-Without question, novel and interesting experience, it is not nearly so 
it is always wise to avoid hysteria and doubly essential likely to be of real service as to know how to prepare 
in a crisis like the present. "The most practical sort of nourishing meals for munition workers, how to preserve 
patriotism does not consist in flag waving and in cheers, farm products that would otherwise be wasted, how to 
in training women and children to shoot, or in organizing [Pre 
activities that are never likely to be needed. prevention to their less fortunate sisters. In the same 

Part of the hysteria at present, as has been pointed out 
by Howard E. Coffin, is the result of a misinterpretation img would be more 
of the President’s very timely warning against waste—a daily work more efficient, in preventing wastes in their 
warning that should be heeded at all times, though of Offices and shops, in telling their fellow workers through 
infinitely more importance at present. The thing 
remember is that production of the necessities, both for 
the sustenance of life and for war, must be increased 
rather than diminished. The making of machines with 
which te till the soil, to mine the ore, to make arms and Several glaring instances of the futility of iron-clad 
munitions, and to transport them as well as foodstuffs inspection have recently come to notice, whereby the 
and other materials on land and sea, must be increased, shipment of much-needed motors was delayed without in 
and economies in making these and the prevention of any way safeguarding the interests of the purchaser, In- 
the waste of material and labor in spoiled work are take manifolds, which are under no pressure, were re- 
jected for the slightest leak under hvdraulie test, when 


vent waste in their own kitchens and to teach waste 


way, much of the energy men spend in home-guard drill- 
effectively patriotic in making their 


to the columns of the American Machinist and elsewhere 
the methods they have found best in their own work. 


Furitiry or Iron-CLap INSPECTION 


highly essential. 
The making of luxuries can well be curtailed as soon they could be easily made absolutely tight either by oxy- 


as the making of the immense quantity of useful machines acet) lene welding or, in most cases, filling the pores with 
liquid glass or some other solution that is not soluble 


and munitions is well under way, for we shall need all 
Crank cases are rejected for similar reasons, when 


available labor in the making of useful materials instead gasoline. 
of luxuries. This action will work no material hardship they can be repaired for much less cost and in much less 
on the workers in that line, as they can be utilized in time than is required to make new ones; and these are 
more useful pursuits. It will be simply a temporary re- days when both time and money count to the utmost. 
adjustment. We must greatly increase our food supply, 
even if it becomes necessary to draft men and women for 

the farms. These men, as has been suggested by Charles of some of this inspection. Parts were being rejected 
B. Barnes, director of employment for the State of New without much regard to whether the defects were real or 
York, can well be taken from those rejected by the mili- fancied; and as the shop superintendent was a practical 
tary authorities. The backyard garden is not apt to be man, he saved all parts that he considered good enough 
as productive as many anticipate, but foodstuffs must be for the concern’s standard product. After a while he 


One particular example of this sort of inspection comes 
to mind, which serves to show the rigidity and foolishness 


J raised, even if it costs more to do so: for vegetables are gathered these together and built a motor, intending it 
. much more digestible and nourishing than the dollars for the firm’s own use and not for the customer whose 
} that went for fertilizer and seed. The thing to do is to inspector was so very particular. 
prevent as much waste of money, time and labor as pos- In due course of time this motor came to the testing 
sible. stand, and its performance was so good that the inspec- 


a aca i i ie tor demanded it for his employer, even accusing the 
: sie : , superintendent of giving someone else a better product. 
One of the lessons to be learned is that we are all tied The super hesitated, tried to tell the inspector that he 
together by the necessities of life and by a unity of did not want that motor, but after much insistence on the 
interests; in other words, we are a people instead of a part of the inspector assigned it to his order. 
collection of individuals, each with a different aim. We Such things are too good to keep in any shop; and 
can no longer consider solely what we would rather do, after a while someone had to let the cat out of the bag 
but what we can do best, that will be of the most service to and tell the inspector all about it. After he had come 
the nation. back to earth and realized that no one was to blame but 
The ladies who are enthusiastically learning how to himself, the inspector found the superintendent to tell 
march and to shoot should remember that, while this isa the latter his real troubles in the matter. 
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“T know the motor is all right,” he said, “but what will 
they say at home when they take it down for overhauling 
and find my reject mark on so many of the parts ?” 

The National Advisory Committee for Aéronautics has 
one of the most difficult problema, owing to the fact that it 
deals with an industry that has not been developed to the 
same extent as most others, and far less than in other 
countries. The greatest problem is that of motors, and 
this is extremely difficult in many ways. There are but 
few motors that have been in use long enough or have 
heen built in sufficient quantities really to prove whether 
they are worth developing at this time or not, for this is 
no time for experiments that will hold up the supply of 


motors of an acceptable kind, 
Gerrinag ArreLaANeE Morors 


One of the solutions that is being tried is the building 
of motors from imported designs that have proved mi 
cessful on the other side, two notable examples being 
that of the Gnome, which has already been mentioned, and 
the Sunbeam motor, developed in England and now be 
ing built in Buffalo by the Sterling Motor Co, Then 
there is the Hispano-Suiza motor, which resembles the 
Mercedes and which is now being made at the New 
Brunswick plant’ of the Wright-Martin Alireraft Co., 
which was formerly the shop of the Simplex automobile, 
There are a few other motors that give promise, but they 
cannot, for months to come, be considered as factors in 
supplying airplanes, 

One probable source of difficulty will be in the farm 
ing out of aircraft motors, even of tried design, to shops 
that have had no experience with work of this class, Un 
less one has actually been up against the airplane-motos 
problem and knows the vrade al work required he has 
ho idea of the troubles that lie in wait for him, Those 
who are not familiar with it imagine, naturally perhaps, 
that any automobile shop ought to make airplane motors 
easily, and this is now being tried in some cases, But 
there are very few automobile shops in this country that 
ean tac kle this problem with rhitie ly hope of SLICCOCSS, Hs the 
class of work is away above that required for all but a 
very few of the best-known automobiles made, [Tam sure 
that some of these contracts are going to delay the Gov 
ernment’s supply of motors rather than facilitate it, as 


they were desivned to do. 


Mopestity Pricep Lire AND ACCIDENT INSURANCE 


The Aéronautical Committee is also doing a moat 
commendable work in its efforts to secure life and accident 
insurance for aviators at a reasonable figure, and it is 
meeting with very good results, No man with responsi- 
bilities likes to feel that he is beyond the pale in securing 
protection for his dependents when he enters a service 
that is increasingly necessary in this war of wars, and it 
is gratifying to report that a number of the insurance 
companies are meeting the emergency with praiseworthy 
cooperation, 

The rates are of course higher than for other occupa- 
tions in times of peace, but in several cases | am informed 
that the increase is only 24 per cent, of the face of the 
policy instead of the 10 per cent. demanded by most com- 


panies as soon as war was declared, This means that on 
a $1000 policy the premium would be $25 more than in 
times of peace and in ordinary occupations, but this covers 
flying in military service in this country or abroad and is 
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extremely liberal, Other companies are still sticking to 
the 10 per cent, increase, both because they do not want 
the business and in order to safeguard their present 
poli yholders. But the rate should be figured as closely 
as possible, so as to take care of all those who desire in 


surance at this time. 


Trorovuan IDENTIFICATION PLAN 
ror WorK MEN 


The absolute identification of workmen is more than 
ever necessary in these times to prevent avoidable “acci 
dents” due to tampering with machinery or otherwise at 
tempting to destroy property and lives, The method of 
the Midvale Steel Co, is extremely thorough and seems to 
give little opportunity for any man’s getting into the 
plant as a workman unless he is properly registered and 
recorded, 

Kach workman is photographed in duplicate before he 
goes to work, and his number is also photographed at 
the same time, so as to be a part of the portrait itself and 
prevent any attempt at doctoring to suit the occasion, 
One of these photographs is given to each workman in a 
little case that he can wear as a badge or carry in his 
pocket, if he feels that one face at a time is sufficient for 
the public welfare, As he passes into the shop, his badge 
is compared with the original to see that he is the same 
nan, and also with the duplicate photograph 11} POsRCARION 
of the timekeeper, This plan makes it a very diffieult 
matter for a man to get by unless he is the possessor of the 
photograph and the face that match his number on the 
timekeeper’s list. It takes a little time, but it seems to be 
a very thorough method of securing the desired result, 
Just what would happen if a man shaved off his mustache 
after being photograplred has not been explained, but he 
would probably have to be “done” all over again, the same 


iis a Hew tiah, 


WoopeN-Siie PLAN Nor ABANDONED 


Chairman Denman of the Shipping Board recently 
nade the following statement: 

“There are contracts for dozens of wooden ships, all 
preliminary negotiations for which have been carried about 
to completion, which will be signed immediately upon 
the pissage of appropriations by Congress in an amount 
ufficient to cover the shipbuilding scheme, 

“The wooden-ship plan being definitely under way and 
~atisfactorily progressing, the board and General Goethals 
have turned to the stimulation of steel ship production 
Undoubtedly, the stories concerning the abandonment of 
the wooden-ship program arose from the fact that, having 
nothing more to say about wood, we talked about nothing 
but tee, 
carried on as it Was originally conceived, 

“The Shipping Board has never at any time given out 


The wooden-ship building program will be 


a statement of the anticipated number of vessels to be 
built. We expect within 18 months to turn out an enorm 
ous wooden tonnage, and we hope in the same period to 
turn out a very much larger steel tonnage. 

“There are many experts who believe, if we do not do 
this, Germany will win the war. 

“The board welcomes intelligent criticism, It con- 
siders unpatriotic a statement of fact concerning its 
policy which is untrue and about which the person making 
it has not had the candor to ask the board whether or 


” 


not it is true 
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Machine-Shop Gardens in New England 


There has been a widespread response to the appeal for 
more gordening—for individual effort to increase the food 
supply of the nation—and it is gratifying to note that the 
machine-building industry is, as usual, doing its share. 
The two instances which follow are probably typical of 
much that is being done elsewhere. 

The Brown & Sharpe Co., of Providence, R. L, has se 
cured 30 acres of good land and.is ploughing it by tractor 
and fertilizing it heavily for planting. ‘This area has been 
divided into plots of 25x 100 ft., and these have been 
distributed by lot to applicants among the employees, 
about 600 being accommodated. A farm superintendent 
lias been employed to advise and instruct the men, and 
guards have also been furnished, The plots are intended 
for the raising of staple products such as potatoes, onions, 
ete., and smaller plots are being arranged for elsewhere, 
for what are termed home gardens, where anything the 
man or family particularly fancy can be raised, 

The Norton Co., of Worcester, Mass., is extending the 
activities of its Norton Agricultural Society, which is 
about four years old and now includes over 600 members. 
‘The company provides sufficient land to give each member 
a plot 50x 75 ft., has an expert agriculturalist in charge, 
and also guards the property, 

These well-directed efforts are particularly valuable 
just now, when waste of seed and fertilizer must be pre 
ented so far as possible. The experience of the last 
named society shows that nearly every man sticks to his 
job, that the results are large enough to be well worth 


y 





Quick-Acting Cam Vise 
Manufacturing Co 
Illustrated 


Personals 


seenens 








W. E. Best has severed his connection as super 
intendent of the National Cash Hegister Co,, Circular Iilustrated 
Dayton, Ohio 

Bert A, Quayle has been appointed manager 
of sales of the rim and tube division of 
Mtandard Parts Co,, Cleveland, Ohio PrP, W. illustrated 
Gilbert has been appointed assistant to the 
manthager 

George 8. Haley, who for nine years was chief 


Dressing, Ete. Charlies A 


Mueller Manufacturing Co., Decatur, Ill, is now 


(o., Dubuque, Towa 


City, has returned from a trip to Kansas City, 
Mo., in the interests of the Automatic Bookkeep 
ing Register Co Mr. Pierce is specializing in 
the organization of factories for increased pro 
duction 

John D. Hurley has been elected president of Machinists’ and General 
the Independent Pneumatic Tool Co, Chicago, Goodell-Pratt Co., Greenfie 
lil., succeeding the late James B. Brady 


wrenches and other drop 


Bridgeport, Conn Cireular 


Leather Belting, Belt Lacing, Belt Cement, Belt 


the Ferry Bt., New York, Cats 


this company Pp. 40; 4%6% In ; illustrated 


0 id. Mass Tool Book 
Ralph No. 14; pp. 442; 3% «6 in.; Illustrated, This is 
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while, that the men seem to be benefited by the work and 


that they take an added interest in the community. The 


records show that only about 25 per cent, of the men have 


previously worked at farming in any way 


oa 
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Incomplete Addresses 


By N. G. Near 


J believe it would he to the manufacturer’s 


interest 


always to give street number and street in advertisements 


in order that inquiries will be properly addressed in every 


case, We too frequently see advertisements 
name of the company and the city only, 


number are omitted. 


with thi 
The street and 


It is my understanding that post-oflice employees are 


not obliged to look up addresses in 


these details are omitted, and I believe that 


case where 


therefore finds it way into the postal waste-basket. It is 
a sheer loss both to the inquirer and to the manufactures 


I have answered a number of advertisements of the kind 


where the manufacturer saye 
The addresses are incomplete 


“Just drop us a card 
Sometimes | pet the im 


formation | am after and again I do not even get a reply 


{ therefore attribute this to the faulty 


Laat prt 


companies i cities like New York and Chicago doubt 


less get their mail anyway, because the post-office em 


ployees know their addresses; but the small manufacture! 


is not so well known, and | fear the card gets no farther 


than the port office 


, 


The F. ¢ Banford§ Backert, 12th and Chestnut Bts 
manager of the department 
Huyt 125 West Madison 


Inspector's Compound Bench Pirate. A. I’. Mi rhe American Boclety 
Culloch Machine Co., 216 High Bt., Boston, Mass 


Behieren Co 0 


blog; pp. 40; 6x9 in, ; The Boctety of Automotive 


its annual convention at 


Adjustable Reamers, Quick-Change Chucks and 25, 1911 
Collets, Turret Tool Holder, Ete } 
Reamer Co Meadville Penn Catalog No, 5 
draftsman and mechanical engineer for the H Pp. 64; 6x in.; illustrated 
“ Drop Forgings. Page-Btorms Drop Forge Co., 
superintendent of the McDonald Manufacturing Chicopee Falls, Mass. Catalog Pp, 80; 5x8 in 
illustrated. The catalog specially covers thé 
Edward J. Pierce, Jr., 253 Broadway, New York ferent types of wrenches made by this company 

Drop Forgings. |. H. Williams & Co. Brook 
lyn, N.Y Catalog printed in Bpanish describing 


MecCroskey 
American Rociety of 


on June 14, 15 and 16 


forged tools made ty tion Monthly meeting 


Machine Shop Tools 


8. Cooper, formerly manager of the New York a very convenient sized catalog showing over 1500 Providence, Kt 


office, has been elected vice president; and Reb- tools made by this company 
New England Foundrymen’s Association, Ke 

: ~\- : A & L Interior Wood Block Floors. Ayer & K & 
burgh branch, has been elected a director and Lord Tie Co., Kailway Exchange Building, Chi ular meeting second Wednesday 
Exchange Club, Boston, Mass 

205 Broadway, Cambridgeport, Mass 


ert YT. Scott, formerly manager of the Pitts 


member of the executive committee 
cago, Til 





i machine shops using these 


Business Items 








The Goddard Tool Co., of Chicago, has opened ardized commercial produ 


a branch plant at Detroit, Mich., to care for the interesting to users of wiping waste rp. 20; Monthly meeting, last Thursday 
jr secretary, 857 Genesee Bt., 


needs of customers in the Detroit territory 6x0 in.; Illustrated 


The Universal Winding Co., Boston, Mass., has 


Catalog; pp. 12; 
contains inserts showing interior views of various 


; “Producing the Fittest in Waste.” The Royal 
: Manufacturing Co., Rahway, N. J Pamphlet de 
scribing the development of waste into a stand 


and giving liat prices 


7% 210% in This 
floors Engineers’ Society of 


first Tuesday Eimer K 


t, which ought to be Rochester Society of 


aMliated with the International 
Testing Materials, will hold 
meeteing at Atlantic City, 
1% Headquarters are to be at 


Monthly meeting, first Tuesday 
secretary, 20 Weat 30th Bt, 


The American Drop Forge 
dif ite fourth annual convention 


papers and several exhibits will 


Boston Branch National } 
on 
each month, Young's Hotel 
tary, 40 Central Mt., Hoston, 


Providence Engineering Boclety 
ing, fourth Wednesday of , 
Thornley, corresponding secretary, P. O. Box 706 


an} " 
Building, Pittsburg, Penn 


Cleveland, Olio 
exhibits ‘ } 
Chicago 


Iiinois 


Materials 


Assoclation for 
twentieth annual 


Traymore 


Engineers will hold 
Db. C., Jum 


Engineers 


Calvin W. Ries 
New York City 


Association will hold 
Cleveland, Ohio 


technical 


presented 


Trades Associa 
Wednesday of 
/ Poole, seere 


Monthly meet 
month K 


of each month, 
Fred F. Stockwell, 


Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
secretary, Oliver 


Draftemen 
0. L. Angevine, 
Rochester, N. Y 


Superintendents’ and Foremen’s Club of Cleve 





int placed in operation at its plant in Cranston, 
I, a new foundry measuring 120x161 feet 


The Fairbanks Co. has opened a branch office 
in Washington, D. C., 325-526 Colorado Building, 


Forthcoming Meetings 


Cleveland, Ohio 








and extends an invitation to manufacturers of 


machine tools and supplies to make this office The twelfth annual exhibit of foundry and month, excepting July and August 
machine-shop equipment and supplies will be held secretary, 1785 Monadnock Block, Chicago, Il 
under the auspices of the American Foundry 


their headquarters when in Washington, 





men’s Association in the 
Boston, Mass., from Sept 


Trade Catalogs 











Woonsocket, K Cireular Illustrated Cleveland, Ohio; secretary 





officers of the exhibit committee are 
J. P. Pero, Missouri Malleable Iron Co., Kast 
St. Louis, Ill.; vice-president, Benjamin D. Fuller, 
Simplex Independent Chuck, Simplex Tool Co., Westinghouse Electric and Manufacturing Co., 





Western Society of Engineers, 


land Monthly meeting, third Saturday Philip 
Frankel, secretary, 310 New England 


Building, 


Chicago, Il 


Regular meeting, first Wednesday evening of each 


Mechanics Building, 
25 to 28, 1017 The 


President, secretary, Pier 45 North, 





Technical League of America 
ing, second Friday of each month 
and treasurer, A. O. secretary, 315 Broadway, New York City 


Layfield 


Philadelphia Foundrymen’s Association Meet 
ings, firat Wednesday of each month 
turers’ Club, Philadelphia, Penn 


Manufac 


Howard Evans 


Penn 


Regular meet 
Oscar 8 Teale 
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IRON AND STEEL 


PIG IRON—Quotations were current as follows at the points and dates 
indicated 
May 18 One Month One 
1917 Ago Year Ago 
No. 2 Southern Foundry, Birmingham $40.00 $35.00 $15.00 
No. 2X Northern Foundry, New York , 14.00 41.50 20.50 
No. 2 Northern Foundry, Chicago... oe 1400 19.00 19.00 
Bessemer, Pittsburgh .........+.. $4.95 412.95 21.95 
Basic, Pittsburgh .......... 42.00 10.00 18.95 
No. 2X, Philadelphia 13.50 12.50 20.50 
No. 2, Valley..... nae errr 412.00 10 00 18.50 
No. 2, Southern Cincinnati.. seeeeconse 42.90 37.90 17.90 
Basic, Eastern Pennsylvania..........++- 38.00 38.00 20 50 
Gray forge, Pittsburgh..........++++- cece 40.95 38.95 18.70 


STEEL SHAPES—The following base prices in cents per pound are for 
structural shapes 3 In. by \% in. and larger, and plates 4 in. and heavier, 
from jobbers’ warehouses at the cities pamed 


ae New York — -—Cleveland—, -—Chicago—, 
One One Six Six 
May 18, Month Year May 18, Months May 18, Months 
1917 Ago Ago 1917 Ago 1917 Ago 
Structural shapes 5.00 475 3.50 5.00 3.60 5.00 1.35 
Soft Steel bars.. 1.75 150 3.55 5.00 3.60 50 1.35 
Soft steel bar shapes. 4.75 1.50 3.25 50 3.60 450 1.35 
Plates , 7.00 6.50 150 7.00 110 6.50 100 
BAR !IRON—Prices in cents per pound at the places named are as 


follows: 


May 18, 1917 Six Months Ago 
Pittsburgh, mill . wee 1.75 2.60 
Warehouse, New York 1.60 ; 0 
Warehouse, Cleveland . 1 45 3 15 
Warehouse, Chicago . ees eeceeee . 1.50 3.35 


STEEL SHEETS—The following are the prices in cents per pound from 


jobbers’ warehouse at the cities named 








* » -New York—, Cleveland -Chicago 

5 3 ” v oa a n 

P=) 4 ~- ~~} - - = 

sa5 Bt neg BS Be wee 

RAO AS RAG Am @ Am Dad 
*No. 28 black....... : 9.25 7.50 4.50 8.00 3.90 7.50 3.90 
*No. 26 black... : 9.15 7.40 4.40 7.90 3.80 7.40 5.80 
*Nos. 22 and 24 black ° 9.10 7.35 4.35 7.85 3.75 7.35 3.75 
Nos. 18 and 20 black ... 9.05 7.30 4.30 7.80 3.70 7.30 3.70 
No. 16 blue annealed ... 8.50 6.70 4.45 770 1.95 7.70 ,.R5 
No. 14 blue annealed . 8.50 6.60 1.35 7.60 3.85 7.60 8.75 
No. 12 blue annealed ... 8.50 655 1.30 7.55 +80 7.55 70 
No. 10 blue annealed ... 8.50 6.50 1.25 7.50 1.75 9.50 3.65 
*No. 28 galvanized.. 10.75 9.25 6.25 950 5.25 6.50 5.40 
*No. 26 galvanized.. oo 20.45 8.95 5.95 9.20 195 9.20 5.10 
*No. 24 galvanized.. ... 10.30 8 80 5.80 9.05 1.80 9.05 4.95 


*For corrugated sheets add 25c. per 100 Ib Kote No mill quotations 


COLD DRAWN STEEL SHAFTING—From 
requiring fair-sized lots, the following» quotations hold 
May 18, 1917 


warehouse to consumers 


Six Months Ago 


New York ..... WYTTTITTITTTL TTT List plus 25% List plus 20% 
Cleveland ..ccccccosccccccesceses List plus 10° List plus 20% 
CHICABO ccccccccccccccccccsescccesess List plus.9%% List. plus 5% 

DRILL ROD—Discounts from list price are as follows at the places 
named : 

Extra Standard 

Mew Work .ccccccccccccccccesceccecceccceseccess - 40% 50% 
Cleveland ......- PPUTTITILTIIIITITTL 45% 59% 
CHICABO cccccccccccccccccccccesccecseccssseesees . 4% no% 


Note—For j7,-in. and larger the discount is 45% for standard 


SWEDISH (NORWAY) !tRON—This material per 100 Tb. sells as follows: 
May 18, 1917 Alx.Months Ago 


New YWOrK ..ccccccccccccccccecccsccessese $13,00@ 19.00 $6.00 
Cleveland ..ccccccecccssccccereseceseses 12.00 5.75 
CHICO .ccccccccveccscccscsccecccesessees 11.50 6.30 


In coils an advance of 50c. usually is charged 
Note—Stock scarce generally 
WELDING MATERIAL (SWEDISH)—Prices are as follows jo cents per 
pound f.o.b. New York: 


Welding Wire* Cast-Iron Welding Rods 


%, BB, ter Mo For Peeccccces 50.60 @ Bp BE B Belkc cwccccccss 16.00 
No. & gy and No. 10. ) i by 19 in. long............ 14.00 
Me ccocceccecesooeses SS BP BS OR Mic ccccccecess 12.00 
INO. BB .nccccsccccces + 20.00@30.00 % by 21 Im. long............ 12.00 
A, No. 14 and 4y.... | : ’ 
Tn, Me. pcescaeeceseee | *Special Welding Wire 
NO. 20 ..ccccccccsess } esd cetececentecseseseoees 33.00 
Gm conedeeeesecesesoceconses 30.00 
*Very scarce. TR Occcescesccecccescescess 38.00 


MISCELLANEOUS STEEL—The following 


pound are from warehouse at the places named: 


quotations in cents per 


New York Cleveland Chicago 

May 18, 1917 May 18, 1917 May 18, 1917 
BO ccgeccsovssecsocnccesecs 4.80 4.50 4.50 
a? GG sscserenaande sees 4.75 5.00 475 
Openhearth spring steel...... 6.50@ 7.00 7.00 vo 
“Crucible” spring steel pee 8.25 12.00 12.00 
Best cast steel, base price. 10.00@ 11.00 12.00 eed 
Special best cast steel.... 15.00@ 18.00 19.00 coe ce 


*In bars 


PIPE—tThe following discounts are for carload lots f.ob. 
basing card in effect May 1, 1917 
BUTT WELD 
Steel Iron 


Pittsburgh, 


Inches Black Galvanized Inches Black Galvanized 
%, % and %... 42% 154% _ yy Ser 38% 22% 
TE céeevcccesoss 416% 31%% 

LAP WELD 
B cccvesesoeveue 42° 27% % BU secsdéosesses 23% 8° 
Bee WD Giccedsecs 45° 35% BM ccccccccoosce 30% 16° 
BE cascqvesoececs 31° 7% 
TM 00 Geccoccecs 3% 20% 
1% to 6 ee 33% A 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%, 4% and %... 38° 20% % to 1%. ccevdc 38% 23% 
% -. 43% 301%4% 
% to 1%...... T% 341%% 
LAP WELD. EXTRA STRONG PLAIN ENDS 
2 oi 10° 28% % 1% evasensane ee 8% 
2% to 4 ic Ve 31%% 0 errr 30% 16% 
a Ot Giwcssane 12 301% S éance Seccoee Te 19% 
eet estas. 34% 22% 
1% to 6 ere: 21% 


Stock discounts in cities named are as follows 


New York —Cleveland—, -—— Chicago — 


Gal Gal Gal 

Black vanized Black vanized Black vanized 
to 3 in. steel butt welded i4 28° 19% 34% 413% 28° 
% to 6 in. steel lap welded... 28 10% 5% 31% 39° 25° 


Malleable fittings, Class B and C, from New York stock sell at 5 and 
‘ ae 


5% from list price. Cast iron, standard sizes, 34 and 5%. 


METALS 
MISCELLANEOUS METALS 


cents per pound 


Present and past New York quotations In 


May 18, One One Year 
1917 Month Ago Ago 
Copper, electrolytic (carload lots)......... 33.00 34.00 30.50 
Tin eccccceesececoccoes oevcccseces 65.00 55.50 49 50 
EGOS cocccaccecseccceocsene evcecvessee 11.00 9.50 7.50 
| BPTTITITI TT LITTLIL TTT ee , 9.50 9.75 16.37% 
ST. LOUIS : 
EGOS ccccecocéssccoscccescecceesoocegcsse 10.75 9.50 6.75 
EGESEE cccecceceecsesnccoccsscosooscecsse 9.25 9.50 16.54 


At the places named, the following prices in cents per pound prevail 


7——New York——_, 7——Cleveland——, —Chicago—, 
n p x n 


18 


y = n x 
at = S >t = >t = 
Ss 258 488 s= 458 Sa SE 
== CAS RAG Aa Ra Aa RAs 
Copper sheets, base. 42.00 44.00 37.50 42.00 38.50 43.00 38.00 
Copper wire (carload 
ED cccteucesesus 39.50 39.50 32.00 41.00 33.00 40.00 33.00 
Brass pipe, base.... 47.50 17.50 46.50 50.00 46.00 47.50 46.00 
Brass sheets ....... 45.00 45.00 44.50 413.00 43.00 43.50 39.50 
Solder % and %& 
(case lots) ...... - 39.50 37.63 27.00 39.50 27.00 37.25 2650 


Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier, add lc.; polished takes Ic. per sq.ft. extra for 20-in. widths and 
under; over 20 in., 2c. 


BRASS RODS—The following quotations are for large lots, mill, 100 Ib 
and over, warehouse ; 25% to be added to mill prices for extras; 50% to be 
added to warehouse price for extras 

May 18, 1917 


One Month Ago Six Months Ago 
° 


ME scdncetesweedasbbeocaceks $42.00 $42.00 nonn 
Dy WOO accemevadeedsdovece 45.50 45.50 $44.50 
REE aétocateaarenedcesves 42.00 42.00 38.00 
GEN noc cdccctccccssceces 42.50 42.50 40.00 


ZINC SHEETS—The following prices in cents per pound prevail: 


CORCR GOED TA Gils s cess veedec duces sbaveddéetestenocatseresece 19.00 
— In Casks-———, -——Broken Lots——, 
May 18, Six May 18, Six 
1917 Months Ago 1917 Months Ago 
DO BEER evocececcccosses 22.00 18.00 23.00 19.00 
Cloveland ...cccccccccccccs 23.00 17.75 23.25 18.25 
GD ncdodecbseusoceoos 22.50 17.50 23.50 18.50 
ANTIMONY—Chinese and Japanese brands in cents per pound for spot 


delivery, duty paid: 


May 18, 1917 Six Months Ago 


WOW WEEE ccccvccceccccccccccceccccessecs 28.00 13.50 
GROVGRRMS 3 ccccececescococcccocesoeseoess eee 27.00 14.50 
GEORSD. ccccdedoewsvcccseccccceseecesesse 37.00 13.50 
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A general interior view illustrating the north end of 
the main aisle of the east section of the building is given 


in the headpiece, showing the boring machines, radial 


e shapers, slotters, etc., in this section of the 


shop. In Fig. 2, which is a view in the same aisle, but at 


drills, larg 


the opposite end, will be seen the arrangement of large 
planers and lathes. For serving the machines in this 
aisle there are two traveling eranes of 20 and 60 tons’ 
capacity respectively. All the machines here are indi- 
vidually driven by electric motors. 

The ample illumination at all points through the syvs- 


ht over- 


tems of louvers at sides and ends and the skvlig 
head is well brought out by 
Fig. 1. The general arti 
ficial illumination by tung 


eueenesnensneesonsnsensennenraneonseerseresnuneseronsersaeenssesnensnersenensersersenrenenss 


SYNOPSIS 





The dreat 


and medium-sized lathes and turret machines. For serv- 


ing the heavier machines here, overhead trollevs are em- 


ploved, wl KK I) are OyM rated on rails below the rool Trusses 


| 


Individual motors are installed on the heavier tools, and 
the others are group driven. In the north end are drilling 
machines, and near the locomotive pits are the wheel 
and axle lathes, hydraulic wheel presses and other equip- 
ment of like character. <A list of the equipment follows. 
The lo ation of the large lathes and plane rs is shown 
in the south end of the east section of the shop. Tl 


ring machines, radial drilling machines, heavy shapers, 


ete., will be noticed in the north half of this bay. As 
pointed out, the two cranes 


in this aisle have 60 and 


shops of thi Panama (a P 
f 20) tons’ capacity ; the oppo 


. nal, at Ba hoa, have heen described as a whole and 
sten - filament lamps is site, or west, high seetion 
. lhe principa features ol construction ] ustraler 
equally well shown by Fig. ;  . of the building has on 
: wm earlier articles. In the present description it is 


2, which is reproduced 
i j / 
purposed lo show certlat 


Irom a photograph taken : 
/ | . 
Tii¢ machine and erectrine 


at night. These lights 
operate on 110-220 volt 
circuits, and the 


} ; 
Coli pruce if, charactei “ 
/ 


other points of interest. 


wiring 


SAUUUEOUOEOEDEOOCOOEOODDOOREDERUEEET OE OOONOODODELCNneOnNORONENE 


THOAPROETEORONOHUOEOEOOOROREHODEOAGHREOERONOT ERO RU OOOO DE HODEDEDHOFONOREOEORORIEGS 


is run through conduits 


secured to columns and roof trusses. Drops are carried 
down the columns to plugs for lamp extensions. ‘The 
lamps used are 100, 150, 250 and 500 watt, according to 
position and intensity of illumination required. 

The general layout, Fig. 3, shows the arrangement o! 
all the tools in this shop. From this drawing it will be 
seen that about one-half of the north end of the west 
aisle is utilized as an erecting shop for overhauling, for 
heavy locomotive repairs and for heavy repairs on dredges, 
steam shovels and other equipment of similar nature. 
There are four pits here. They are served by a motor- 
operated transfer table, to which apparatus requiring 
repairs is brought from longitudinal tracks extending 
The other half of this aisle 
contains the air-brake and tool 


north of the building. 
that is, the south end 
department, the latter including the toolroom for the 
entire building. Small equipment is also provided in the 
line of lathes, millers, grinders for tools, and so on. The 
group system of drive is applied to these small machines. 

Between the two high sections of the building there is 


a saw-tooth section that contains at the south end small 


= traveling crane of 60. tons’ 
” tm portan features of : ; 
capacity. Reference was 
j shop, the ryoul of the : ; . 
>= made in an earlier articl 


to the “leanto” at the east 


side of the shop propel 


machine. foundatwuns and 





This is fitted up with smal! 


planers, slotters and shape rs, The floor of the shop build 


{ 


ing is of wood blocks 34 in. thick, placed on 8 in, of 


concrete with 4 in. of dry sand between, as shown in 


the sectional views in Fig. 3, 

The concrete foundations for machines vary with the 
weight to be supported, some being slabs about 12 in 
deep, while others use 9-in. slabs with piers or bases 
from 18 to 24 in. deep under the feet or bases of the 
machines. ‘These slabs are reinforced with old rails spaced 
S to 9 in, apart. The top of the concrete is 1 in. above the 
floor level. In each pier there are a pair of bolts, which 
are anchored near the bottom of the piers by steel angles 
located crosswise in the concrete. These bolts pass up- 
ward through sections of pipe, as indicated. 

Reference has already been made to the diversity of 
the work handled in this shop. While most readers are 
familiar with the general run of operations necessary 1n 
locomotive-repair shops, comparatively few have seen so 
much of the work essential to the upkeep of dredging 
and towing equipment, steam shovels and the like. Figs. 


1 and 2 show a few characteristic parts requiring handling 
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FIG. 2 SOUT END OF MAIN AISLE, TAKEN BY OWN ILLUMINATION 


here, and a variety of work along similar lines will be engineering units employed there for the purposes of 


described in later articles. dredging and excavating. The sum total of such equip- 


Only those who have spent considerable time at the ment is amazing even to sophisticated observers. While 
Isthmus can have a full appreciation of the enormous it is not intended at this time to discuss in detail the 
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FIGS. 4 TO 7. SOMF OF THE MACHINERY THAT MUST BE KEPT IN REPAIR 
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work that has been and is being accomplished with such 


apparatus, It Is believed that a few illustrations of 


f the great equipment which these shops must keep in 
order will be of interest. 
Figs. 4, 


is they appear in actual operation. 


5,6 and 7 show some of the dredges and shovels 


Some conception of 









































the size of these machines may be obtained upon Tnspec- 
tidn. of the views. Such equipment is constructed for 
rapid handling of material, and it goes without saying 
that there is always more or less repair work drifting 
into. the shops from the dredging and shoveling outfit. 
Dipper bails, shackles and sticks break upon occasion ; 
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dippers and buckets are torn open, spuds are ruptured 
bent at times: and numerous other members. such as 
gears, Chains and engine parts, demand more or less at- 
tention from the repair department. 
MACHINE, EQUIPMENT USED 
Machine 
Number Description of Machin Manufacturer 
-1 Cutter, bolt, 34-in. single head Acme Machine Co 
M-2 Cutter, bolt, 2}-in. single head Foote-Burt Co 
M-3 Cutter, bolt, 2-in. double head National Machine Co 
\I-4 Cutter, belt, 2-in. double head National Machine Co 
\I-5 Cutter, bolt, |'-in. single head National Machine Co 
VI-6 Cutter, bolt, Uh-in. triple head National Machine Co 
M-7 Miller, 50x12x20-in. vertical feed, plain Brown & Sharpe. 
M-8 Miller, 50x 12x20-in. vertical feed, plain Brown & Sharpe 
M-9 Miller, 34x10x20-in. vertical feed, plain Kk. K. LeBlond Machine 
lool Co 
M-10 Miller, 34x9x20-in. vertical feed, plain Cincinnati Milling Ma 
chine Co 
M-t1 Miller, 30x 10x 19-in. vertical feed, universal Hendey Machine Co 
M-12 Miller, 30x 10x 19-in. vertical feed, universal Hendey Machine Co 
M-13 Miller, 24x7x18-in. vertical feed, universal Ovcaterlein Mig. Co 
M-14 Miller, 24x7x18in. vertical feed, universal Ovsterlein Mig. Co 
M-15 Crane, portable, 2-ton, 6ft. }in. hoist Franklin Portable Cran 
Co 
M-16 Drilling machine, radial, 6 ft. vertical, semi 
universal Niles- Bement-Pond 
M-17 Drilling machine, radial, 6 ft. plain, din Pond Machine Tool Wks 
M-18 Drilling machine, radial, 5-ft. vertical, uni 
versal, 3 in Niles-Bement-Pond 
M-19 Niles-Bement-Pond 
M-20 Drilling machine, radial, 5ft. vertical, semi 
universal, 3 in Niles-Bement-Pond 
M-21 Drilling machine, radial, 5f{t. vertical, uni 
versal, din Dreses Mach. Tool Co 
M-22 Drilling machine, sliding head, 42-in. vertical Aurora Tool Works 
M.-23 Drilling machine, sliding head, 40-in. vertical 
2) in Aurora Tool Works 
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iim 
Number Description of Machine Manufa i 
M-24 Drilling machine, sliding head, 36-in. vertical 

2 in Prentice Bros. ¢ 
M-25 Drilling machine, sliding head, 34-in. vertical, 
2 in W.F. & J. Barnes ¢ 
M-26 Drilling machine, sliding head, 34in. vertical, 
2 in W.F. & J. Barnes ¢ 
M-27 Drilling machine, sliding head, 32-in. vertical 
din Cincinnati Machir I 
Cc 
M-28 Drilling machine liding head, 32-in. vertical 
sin Cincinnati Machine Tx 
Ce 
M-29 Drilling machine, sliding head, 31-in rtical 
2) in Aurora Tool Wort 
M-30 Drilling machine, sliding head, 31-in ertical, 
2) in B. F. Barnes C 
M-341 Drilling machine, sliding head, 26-in. vertical, 
1h in WF. & J. Barnes Co 
M-32 Drilling machine, sliding head, 26-in. vertical, 
1) in W_ FF. & J. Barnes ( 
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T OF MACHINE EQUIPMENT 
M-33 Drilling machine, sliding head, 26-in. vertical, 
1) in B } Barnes Co 
M-34 Drilling machine, spindle, 26-in. vertical, 
I}-in B. F. Barnes Co 
M-35 Drill, sliding head, 25-in. vertical, 1) in Garvin Machine Co 
\I- 36 Crane, portable, 3-ton, I1-{t. 8in. howt Franklin Portable Crane 
C'o 
M.-37 Drilling machine, sliding head, 24in rtical 
1) in CGiarvin Machine CC. 
M- 38 Drilling machine, sliding head, 2410 rtical 
1) in Garvin Machine C+ 
M-39 Stand, air pump, overhauling 
M-40 Stand, air pump, overhauling 
M-41 Drilling machine, sensitive, 14in. upright 
l-in. drill B. F. Barnes Co 
M-42 Drilling machine we rmitive I4in. upright 
}-in. drill B. 1 Jarnes Co 
M-43 lapper, nut, 4-2-in. four-spindl Acme Machinery Ce 
M-44 Mill, boring, vertical, 2 heads Betts Machine Work 
M-45 Mill, boring, vertical, 96 in tetts Machine Worl 
M-46 Grinder, double, 10-in. emery wheel 
M-47 Mill, boring, horizontal, 60 in Niles Bement-Pond 
M-48 Mill, boring, horizontal, 60 in Niles- Bement-Pond 
M-49 Mill, boring, vertical, 5!-in. double head Niles Tool Works C+ 
M-50 Mill, boring, vertical, 42 in Putnam Machine Co 
M-51 Mill, boring, vertical, 37 in Niles- Bement-Pond 
M-52 Mill, boring, horizontal, 24 in Binsse Machine Co 
M-53 Tapper, drill and; horizontal, din. drill B. F. Barnes Co 
M-54 Tapper, drill and; horizontal, 3-in. drill B. F. Barnes Co 
M-55 Lathe, 79-in. driving wheel Niles- Bement-Pond 
M-56 Lathe, engine, triple gear, 36in, by 20 ft W.. Bement & Son 
M-57 Lathe, engine triple gear, 42in. by 22 ft Fitehburg Mach. Work 
M-58 Lathe, engine, triple gear, 42in. by l6ft Lodge & Shipley Ma 
chine Tool Co 
M-59 Lathe, tire, 42-in. diameter wheel Niles-Bement-Pond 
M-60 Lathe, engine, triple gear, 36in. by 24it Niles-Bement-Pond 
M-61 Lathe, screw-cutting, 36in. by 22 ft Schumacher & Boye 
M-62 Lathe, engine, triplegear, 36 in. by 20ft An eriean ‘Tool Wor! 
M-63 Lathe, engine, triple gear, 36in, by 17 ft \iles-Bement-Pond 
M-64 Lathe, engine, quick-change, 32in. by l4ft Schumacher & Boye 
\I-65 Lathe, engine, quick-change, 32in. by 14ft Schumacher & Boye 
\-66 Lathe, axle, single head, 16in. by 8 ft in Sement-Niles & Co 
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Machine 
Number 
M-67 
M-68 


M-69 
M-70 


M-71 
M-72 
M-73 
M-74 
M-75 
M-76 
M-77 
M-78 


M-79 
M-80 
M-81 
M-82 
M-83 
M-84 
M-85 


M-86 
M-87 
M-88 
M-89 
M-90 
M-91 


M-92 


M-104 


M-105 
M-106 
M-107 
M-108 
M-109 
M-110 
M-ttl 
M-112 
M-113 
M 114 
M-115 
M-116 
M-117 
M-118 
M-119 
M-120 
M-12! 
M-122 
M-123 
M-124 
M-125 
M-126 
M-127 
M-128 
M-129 
M-130 
M-131 
M-132 
M-133 
M-134 
M-135 
M-136 


M-137 


M-1!38 
M-139 
M-140 
M-141 
M-142 
M-143 
M-144 
M-145 
M-146 
M-147 
M-148 
M-149 
M-150 
M-15! 
M-152 
M-153 
M-154 
M-155 


M-156 


Description of Machine 
Lathe, engine, quick-change, 24 in. by 22 ft 
Lathe, engine, quick-change, 24 in. by 12 ft 
Lathe, engine, quick-change, 24 in. by 12 ft 
Lathe, engine, quick-change, 24 in. by |2 ft 
Lathe, engine, screw-cutting, 24in. by l0ft 
Lathe, engine, screw-cutting, 24 in. by 10 ft 
Lathe, engine, screw-cutting, 24in. by 10 ft 
Lathe, engine, screw-cutting, 18 in. by 8 ft 
Lathe, engine, screw-cutting, 18 in. by 8 ft 
Lathe, engine, screw-cutting, |8in. by 8 ft 
Lathe, engine, screw-cutting, !6in. by 8 ft 
Lathe, engine, screw-cutting, 18 in. by 6ft 
Lathe, engine, screw-cutting, 18 by 6ft 
Lathe, engine, screw-cutting, 18in. by 6ft 
Lathe, engine, screw-cutting, 18in. by 6ft 
Lathe, engine, screw-cutting, 18in. by 6 ft 
Lathe, engine, screw-cutting, 18 in. by 6ft 
Lathe, engine, screw-cutting, 18 in. by 6ft 
Lathe, engine, screw-cutting, |8in. by 6ft 
Lathe, key, double head, l6in. by 9 ft 
Lathe, engine, quick-change, !6in. by 8 ft 
Lathe, engine, toolroom, 14in. by 8ft. 6in 
Lathe, engine, toolroom, 14in. by 8 ft 
Lathe, engine, toolroom, 14 in. by 7 ft 
Lathe, engine, screw-cutting, 141n. by 6ft 
Lathe, engine, toolroom, 12 in. by 5 ft 
Lathe, engine 
Pump, air testing outfit 
Valve, air-brake testing outfit 
Valve, triple, testing outht 
Crane, jib, 1} tons, 14 ft. radius serving test 

outht 

Lathe, turret, 3x36 in 
Lathe, turret, flat, 3x36 in 
Lathe, turret, 6x28 in. motor driven 
Lathe, turret, 2x26 in 
Lathe, turret, 14x18 in 
Lathe, turret, 1}x18 in. universal monitor 
Lathe, turret, 1} x18in., Fox monitor 
Lathe, centering, 6in. by 3 ft. 9in., tw speed 
Lathe, centering, 4in. by 3ft., two spindle 
Lathe, centering, 4in., horizontal 
Table, transfer, electric 
Shaper, crank, back geared, 32 in 
Shaper, traverse, spindle head, 22 in 
Shaper, crank, 24 in 
Shaper, crank, 24 in 
Shaper, crank, back geared, 24 ir 
Shaper crank, bac k geare d 24 if 
Shaper, friction drive, 24 in 
Shaper, friction drive, 24 in 
Slotter, crank, vertical, 26 in 
Slotter, crank, vertical, 18 in 
Slotter, crank, vertical, 15 in 
Slotter, crank, vertical, 10 in 
Seater, key, vertical, 2x21! in 
Planer, four head, 60x60 in. by 24 ft 
Planer, double head, 48x62 in. by 16 ft 
Planer, double head, 42x42 in. by 12 ft 
Planer, double head, 42x42 in. by 8 ft 
Planer, double head, 33x33 in. by 10 ft 
Planer, double head, 33x33 in. by I0ft 
Planer, double head, 30x30 in. by 10 ft 
Planer, single head, 30x30 in. by 8 ft 
Planer, single head, 24x24 in. by 5 ft 
Crane, jib, serving M-55 lathe 
Saw, cold, friction feed, 31-in. saw 
Saw, hack, 14in. stroke 
Crane, jib, serving M-162 
Crane, jib, serving M-7 
Grindstone, portable, 48-in. diameter, 6in 


Grindstone, portable, 48in. diameter, 6-in 
ace 

Grinder, cold saw, automatic feed, 36 in 

Grinder, cold saw, automatic feed, 36 in 


Grinder, tool, universal 
Grinder, tool, wet, 18x2)x6-in. wheel 
Grinder, tool, wet, 16x2x1}-in, wheel 
Grinder, tool, wet, 16x2x1!}-in. wheel 
Crane, jib, serving M-66 


Grinder, surface, automatic open sice 

Grinder, surface, 14x2x1! in 

Grinder, double, 10x14x1} in 

Grinder, wet, 14x2x1 7% in 

Grinder, double, dry, }4x2x 1) ir 

Grinder, single, wet, 14x 2x6 in 

Grinder, single, wet, 14x2x6 in 

Grinder, universal, friction 

Crane, jib, serving M-16! 

Crane, jib, serving M-132 

Grinder, tool and cutter niversal 8-in 
diameter 

Grinder, tool and cutter iniversal 8-in 


diameter 


Grinder, twist drill, | to 2}-in. drills 
Grinder, twist drills, | to 34-in. drills 
Crane, serving pit, erecting shop 

Press, hydrostatic, 300-ton, 78-in. wheels 
Preas, hydrostatic, 200-ton, 48in. wheels 


Preas, hydraulic, 100-ton, 36in. wheels 


Press, forcing, 30-ton 
Press, hydrostatic 
Press 


30-ton 


+-in mandrel 


arbor 


Manufacturer 

New Haven Mfg. Co 

R. K 
Tool Co 

American Tool WorksCo 


R ; K. LeBlond Machine 


Tool Co 
Schumacher & Boye 
Schumacher & Boye 
Schumacher & Boye 
F. E. Reed & Co 
Prentice Bros. & Co 
Pretitice Bros. & Co 


Fr. k. Reed Co 

R. K. LeBlond Machine 
Tool Co 

R. K. LeBlond Machin« 
Tool Co 

R. K. LeBlond Machine 
Tool Co 

R iN LeBlond Machine 
Tool Co 

R. K. LeBlond Machine 
Tool Co 

R. K. LeBlond Machine 
Tool Co 

R. K LeBlond Machin 
Tool Co 

R. K. LeBlond Machin 
rool Co 


Warner & Swasey Co 
Hendey Machine Co 
Pratt & Whitney 
Hendey Machine Co 
Pratt & Whitney 


R. K. LeBlond Machine 
Tool Ce 

Hendey Machine Co 

Hendey Machine Co 


Westinghouse Air Br.Co 


Pratt & Whitney 
Jones & Lamson 
Niles-Bement-Pond 
Warner & Swasey 
Pratt & Whitney 
Warner & Swasey 
American Tool and 
chine Co 


National Machine ¢ 
Pratt & Whitney 
Pratt & Whitney 
Shop mace 
Cincinnati Shaper Co 
Cincinnati Shaper ¢ 
Smith & Mills Co 
Smith & Mills Co 
Cincinnati Shaper Co 
Cincinnati Shaper ( 
Hendey Machine Co 
Hendey Machine ¢ 
Niles-Bement-Pond 
William Sellers & ¢ 
Niles- Bement-Pond 
Niles- Bement-Pond 
Chattanooga Mach. Co 
Niles-Bement-Pond 
Cincinnati Planer Co 
William Sellers & Co 
Cincinnati Planer Co 
Cincinnati Planer Co 
Cincinnati Planer Co 
Niles-Bement-Pond 
Whiteomb Mfg. Co 
J. 8. Wheeler & Co 


Ma 


Mach. Tool Co 
Appliance Co 


Higley 
Railway 


Niles- Bement-Pond 


Niles- Bement-Pond 


Higley Machine Co 
Higley Machine Co 
Tabor Mfg. Co 

Safety Emery Wheel Co 
Challenge Machine Co 
Challenge Machine Co 


Springfield Mfg. Co 
Converted plane r 

Valley City Mach. Co 
Springfield Mfg. Co 
Valley City Machine Co 
Bridgeport Safety Co 
Bridgeport Safety Co 
Landis Tool Co 


Ocsterlein Machine Co 


Ovcesterlein Machine Co 
Heald Machine Co 
Heald Machine Co 


Niles- Bement-Pond 
Niles- Bement-Pond 
Niles- Bement-Pond 
Lucas Machine Tool Co 
Old French 

Greenerd 


LeBlond Machine 


MAC 


Machine 
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Number Description of Machine Manufacturer 
M-166 Press, arbor, 3-in. mandrel Greenerd 
M-167 Press, arbor, 3-in. mandrel Greenerd 
M-168 Scale, suspension— 30,000-lb. cap Kemp Machine Co 
M-169 Crane, traveling, 60 ton liles 
M-170 Crane, traveling, 20-ton Cleveland 
M-!7! Machine, valve-setting 
M-!72 Bench, belt-repairing outfit, Taylor's Tabor Manufacturing Co 
M-1t73 Lacer, belt, |2-in. hand power Peer Belt Machine Co 
M-174 Planer, rotary, valve seat, 26-in. diamcter Pedrick & Ayer 
M-175 Lathe, turret, flat, 2x26 in Warner & Swasey 
M-176 Press, |}-in. drill, upright, stationary head B. F. Barnes & Co 
M-177 Lathe, engine, toolroom, !6in. by 8 ft Hendey Machine Co 
M-178 Planer, removable side, 96x 132in. by 24 ft Detrick & Harvey 
M-179 Car, 80,000-Ilb. wooden flat 
M-180 Locomotive, type 042 
M-18! Press, arbor, |4-in. mandrel Greenerd 
M-182 Press, arbor, 4}-in. mandrel Greenerd 
M-183 Machine, facing, 18 to 28-in. cylinders Manning, Maxwell & 
Moore 
M-!84 Machine, boring, 10 to 24in. cylinders, 60 in 
long H. B. Underwood 
M-185 Machine, boring, 4 to 12-in. cylinders, 30 in 
long eo 
M-186 Table, layout, 3 ft. 6in. by 5ft 
M-187 Table, layout, 4x10 ft 
M-188 Table, layout, 3 ft. 34 in. by 6ft. 6! 
M-189 Table, layout, 3 ft. 6in. by 5Sft 
M-190 Table, layout, 3 ft. 6in. by 5 ft 
M-19!1 Crane, traveling, 60-ton Niles 
M-192 Chisel, pneumatic 
M-193 - Machine, air-hose 
M-194 Pump, steam, 44)x2]x4in Prescott Drop Pit 
M-195 Pit, drop 
M-196 Seale, 2,000-Ib. « apa ity Fairbanks 
M-197 Engine, vertical, 2x2}-in. single eylind>r 
M-198 Grinder, double wet, 14x2x1{ in., No. 14 Valley City Mach. Wks 
“yt 
Calculating the Approach of 
Milling Cutters 
By Francis J. G. Revrer* 
The distance between the initial and the final point of 


contact with the work, considering the point on the per- 


iphery of the cutter, is called the approach (see Fig. 1). 


This distance is used in time-study estimating, together 


with the length of the piece or cut, to determine the time 


required by the machine to do the work. 


The result is 


called the “machine time.” j 
There are cases when the net machine time is obtained 
by adding the length of cut and the length of approach, 
9 yy I 
i— L ' q "Pf Y eon. 7 
d d ¥ 
f ' i ‘ i 
re A 4 
FIG! 
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FIG3 FiIG2 ie * i 
FIGS. 1 TO APPROACH OF CUTTER AND DEPTH OF CUT i 
Fig. 1—Approach of milling cutter Fig. 2—Depth of cut— 3 
round pieces Fig Depth of cut—rectangular pieces 


then dividing the total by the feed per revolutions per 


minute, 
remove the stock. 


In other cases, where a clean smooth finish is required, 
the length of cut must be added to twice the length of 
approach, all depending upon the requirement. 
is important to know the distance called the length of 


approac h. 


*Equipment and Method Engineer, the Winchester Repeat- 


ing Arms Co., New Haven, Conn, 


This will give the number of turns required to 


Thus it 
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method much time, 


A= Vd(D 
A= Approach ; 
D = Diameter of the cutter; 
d = Depth of cut. 


requires too 


d), in which 
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To calculate the approach by the ordinary mathematica! 


the formula being 


These dimensions are shown in Fig. 1, as are also J, the 
initial point of contact, and L, the last point of contact. 
In this case the depth of cut. is not, as is usual, the 


thickness of the chips. It is 








DIAGRAM FOR DERIVA 
TION OF FORMULA 


FIG. 4 


proach is still equal to the radius. 
rectangular pieces only (see Fig. 3). 


of the formula, refer to Fig. 4. 


Connect d,-D 
ta { F aA 45 


55 





t 
d 


ne 





s 
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CHART 


FIG. 5. 
derivation of it: R the radius, A 
= the depth of cut, 
In the figure, notice that there is a 
OCL. The side OC R, 














TO CALCULATE 


the side OL R d, 


rather the part of the radius 


of the cutter en 
ged in 
we stock. 
shows 
of this 
The approach — is 
haXtmum 
the depth ol 


removilig 
Fig. 2 


Various 


gi 
1 
tl 


Cases 


problem. 


when 

cul 
equals the radius of 
the cutter. Should 
the depth of cut be 
than the 

the ay 


nore 

radius, 
This applies to 
For a derivation 


It is eCusy to analyze the 
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the approach, d 


right-angle triangle 
and 
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the side LA 1. We KHOW that R ad + A R-, 
Reducing this original formula to its simplest expression, 
we have 
A? = kh? R—d 
A? RR? (PR? 2Rd + d?*) 
A ih it 2khd— d? 
| Dd d? 
| \ Lid df? 
| \ d iD ad) 
Vhus the final mathematical formula is 
I V d(D d) 
The chart shown in Fig. 3 was desiened to calculate this 


approach. It is foolproof, and obtainins the answer is 


There are four scales, 





very simple marked re spectively 
1, Dd, and d,. To solve the equation A Vd(bD d), 
let it be supposed that the diameter of a cutter is 6 in. 
‘ 
GW 
w 
< x) 
0196" an 
Anst 
. gis 
12 ‘ 
Ans 5 ~ 
0865 * 
Ansé * é 
45° «£5 
“ns 4 34 
mw 
Cc 
' 
Fi f CHART FOR ONE-DIAMETER CUTTERS 
and that th depth ol cut, or that part ol the radius ene- 


the work, is | in. Then connect 6 on 


1 on the J scale, using a draftsman’s 


in doing 


gaged 
the J) scale with 


triangle and a straight-edge. Draw a parallel through the 


number representing the depth of cut on the d, scale 
and read on the A scale the approach, in this case 2.24 in. 
mud so on for any diameter up to 12 in, and any depth 


of cut up to 6 mn, 


Should only one diameter of cutter be considered, a 


chart on paralle! coordinates would answer the purpose, 


Krom that statement and with a little mental effort, a 


chart on parallel coordinates can be used for any diam- 


cter of cutters and any depth of cut, one scale to be used 





Serond pos. ton i depth 
5 oe 
5 . x j) 
a ] dudennsaagal first position, plact 
6 4 ot wider 5 
Remy 5 tale Vian al Codie 
4 ‘ 
4+ Ay ove. oppo. te f ° 
iG USING SLIDE-RULE TO SOLVE PROBLEMS 


for the diameters, another for the depth of cuts, and a 

third located in the middle will be the approach. 
The solution is easily logarithm 

section paper, Fig. 6, three parallel scales being ready for 


made with CTOSS- 


use and espe ially adapted to the case in consideration. 
Having a cutter 1 in. in diameter and a depth of cut of 


0.04 in. to caleulate the approach on parallel coordi- 
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950 
nates proceed as follows: On the diameter scale choose 
a number representing the given diameter of cutter, move 
downward a quantity equal to the depth of cut, connect 
this point with the depth of cut selected on the opposite 
scale, and read the middle scale the answer. This 
is shown in Fig. 6 by line No, 1, the approach being in this 


on 
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the welding operations performed at the factory of the 
C. R. Wilson Body Corporation, Detroit, Mich., by Toledo 
and Winfield electric-welding machines. 

In Fig. 1 is illustrated a rear seat, or tonneau, during 
the making of which 54 spot welds are used. This part 


is manufactured from 0.0312-in. (No. 22 gage) steel. 




















FIG, 1. REAR VIEW OF TONNEAU MADE FIG. 2. AN 
UP BY SPOT WELDING 
case 0.196 in. In the same figure, line No. 2 gives the 
solution for 2-in. diameter and 0.5-in, depth; the answer 


is 0.865 in. Line No, 3, for 4-in. diameter and 0.4-in. 
depth; answer, 1.2 m. Line No. 4, for 15-in. diametet 
and 1.5-in. depth; answer, 4.5 in. It is evident that 
there are a few rules for the reading of this chart. 


INSTRUMENT-BOARD COVER MADE UP 


SPOT WELDING 


AUTOMOBILE 

BY 
The time required for the welding operation is approxi- 
mately 3 In } cover, 


he instrument-board 
it is first formed to shape, 


then the 


min. making { 


various openings 
are punched. The instrument supports are spot welded 
For this work, 32 welds 
The cover 


to the cover, as shown in Fig. 2 


are required, and the time necessary is 4 min. 

















a 




















WITH 
SPOT 


ANGLE 
WELDING 


FIG. 3.§ HEEL BOARD 


the reader is familiar with logarithms and their use. he 
will not have any trouble. 


solved on parallel coérdinates, I do not see any reason why 


If such an equation as A d) can easily b 


the ordinary slide-rule would not answer the purpose. Let 
a cutter 3 in. in diameter with a depth of eut of 0.1 in. 


be considered. Fig. % shows the two positions and the 


answer, 0.538 in. 


Welding Operations on Automobile 
Bodies 
SPECIAL CORRESPONDENCI 


In the manufacture of sheet-metal bodies for auto- 


mobiles, welding operations are advantageously employed. 
By this means a tight joint is obtained with a neat and 
smooth appearance. 


In this article are shown some of 





IRONS SECURED IN 


CORNERS OF 
DASH COWL 


WELDING THE 


THE 


PLACE BY FIG. 4 


and supports are made from 0.05-in. (No. 18 gage) steel. 


In Fig. 3 is shown a heel board. to which are welded two 
angles. The heel board is of steel 0.0312 in. (No. 22 
gage) thick. The angles are attached by 11 spot welds, 


and the time required is 1 min. 

Oxyacetvlene torches made bv the Davis-Bournonville 
Co. are also employed at the Wilson factory, to obtain a 
smooth surface in closing the joints of automobile bodies. 
In Fig. 4 may be seen an automobile-body cow! in the 
fixture for welding the corners. The steel sheets, which 
are 0.0375 in. thick (No. 20 gage), are placed in the fix- 
ture; and the two clamps A are fastened down, as shown. 
It will he observed that the clamps are designed with a 
small opening, or slot, which is utilized to guide the 
welding torch against the edges of the metal. The result 
is that a quicker and neater weld is made. After the 
corners have been welded on the outside, the inside sur- 
faces of the corners are also welded, so that both sides 
are smooth and a strong joint is secured. 
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The Human Factor in Industry—II 


By Lutruer D. BuRLINGAME* 





SYNOPSIS—In this concluding installment the 
author takes up in detail some of the social prob- 
lems of .the manufacturers. These include pro- 
visions for financial aid of employees, their edu- 
cation, discipline and the drink question, hiring 
employees and the “turnover” of the working 
force. 





There is no one element that has more to do with the 
workman’s contentment, spirit of loyalty and readiness 
to codperate than the financial one. In the casual saluta- 
tion, when friends or acquaintances meet, after the ques- 
tion, “How are you?” referring to health, comes the next, 
“How do you prosper?” or an equivalent, referring to 


































































tion; and all the wholesome influence now resulting from 
the cordial relations developed in mutually conducting 
lost. It 
courage the extension of the voluntary mutual system 


this business would be seems far better to en- 
and thus conserve the American spirit. 

In a recent paper on “Medical Supervision,” Charles 
H. Lemon, M. D., 
trie Railway and Light Co., said regarding the Employ- 
Mutual Benefit that com- 
pany, “It has served as a melting pot into which have been 


chief surgeon of the Milwaukee Elec- 


ees’ Association conducted by 


poured the burdens ©! the employer as well as those of 
the employee, and out of which has come a record of 
health, happiness and prosperity.” 

To further illustrate: At the works of the Brown & 
Sharpe Manufacturing Co. the voluntary Mutual Relief 


Association Fig. 


























































































“finances.” Among wage ' ; , (see 9) 
earners the question of fi- | | HHUA |! has been in operation for 
nances is often uppermost | | |! Wits the last 30 years. The mem- 
in the yg A na age snl age bership includes a_ large 
man and his family, at ; ' percentage of those who 
times of sickness, death : associatio® : | have others dependent on 
and other misfortunes of- B. & 5. Relief ne employers ~ FF them, and wh a financial 
° J ; ds pported by iy assistance { . rt = ween 
ten becoming acute and Managed aren and financi® | | difficulties would become 
° . . -9-Ope , 
sometimes seriously lnter- ne sber? id sick and ! acute in cases of sickness or 
° . . . > ° met yrovide> 
fering with his value to his | ana should be, hy — | death. This association is 
not, — ret | 
, . at , s at v* s 1 
employer. It has already death benefit ot BENEFIT - I managed and supported by 
been pointed out that it is | essence ee 2nd classt the employees, who take 
° ° : ist class he. | : 2 -» 
in dealing with such mat- | on great pride t and are 
5S Sc = ‘ ] { in | ane are 
: ‘ 3.00 § J : . ; . 
ters as this that we come to pues per week $6.00 | - ’ enthusiastic in having its 
. > er wee® — peree * 
the parting of the ways, Benefits pet TC more per wes yrovisions carried out sue- 
- . mi eT ~~» earning $9-% % 00 pet week ee asthe : 
and the question arises, “For employers cning under orn cessfully and economically. 
How far shall the manu- {For employ" romptly, thy asse The company  codperates 
> ‘ . : ; 00 Deat . ; . 
facturer, either voluntarily ' of death. Death not only by contributing 
, — y % ' 
or by law, be required to ment mat 62 directly toward the fund, 
take up and carry these il but by providing for the 
burdens for wage earners? clerical and other work nee- 
While it may seem the | essary in carrying on the 
simplest plan for the state work of the association. All 
to step in and say by i | : this tends to a cordial and 
. . , ' » ° 
sweeping enactment that friendly relation between 
compulsory provision shall | ‘ the company and its em- 
. . ei .- 
be made for sickness, out- ssociation Was Se jamount of ove! ployees, which would be en- 
. The Relief A benefits to th The payment : - 
of-employment, death bene- ‘ gince then sick Wem paid. op and since that tirely lost if a compulsory 
fits, ete., it is not believed l t plan were enforced; and at 
that such a plan will con- the same time, being volun- 
duce to the best results 4} tary on the part of the 
under our institutions. workmen, it does not in any 
Many manufacturers are way undermine their inde- 
now voluntarily carrying pendence or free will in de- 
some form of insurance FIG. 9. LEAF FROM BROWN & SHARPE BOOKLET. ciding for themselves what 


“HEALTH 


information given 


protection, cooperating 
with their employees and 
conducting the 
more economically and with the cultivation of a better 
spirit than would be possible through outside channels. If 
forced on manufacturers by legislation, as is now being 
attempted in some states, it would become a heavy burden 
of expense alike to the manufacturer, the workmen and 
the taxpayers, due to the increased cost of administra- 


The 


is In 


business 


*Industrial superintendent, Brown & Sharpe Manufacturing 
Co. 


AND SAFETY” 


Association 


protection they may choose 
to carry. It would seem 
a decided step backward to 


regard to the Mutual Relief 
abandon this and come under a compulsory state law. 
The cost of operating a compulsory plan, toward which 
the state, the manufacturer and the workmen were all 
required to contribute, would be much more than the 
present cost; and this would be a direct burden on in- 
dustry and the taxpayers, with about equal expense and 
no greater return to the workmen. Another objection that 
comes from state-controlled sickness insurance is the 
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to increase the amount 
Frank F. 
Manufacturers 
at 


ulvantage taken by the workmen 
of lost 
speaking for the National Association of 
and the National Machine Tool Builders’ Association 
a recent conterence Washington on 


corroborates what has already been quoted from Mr. Lott. 


\r. 


to sickness. Thus, Dresse! 


time due 


in social insurance. 


Dresser said that the averave sickness among work 
ers in America has been found to be nine days per year. 
In had its 
experience from six to nine days per year, and the Mode 
ig Fund averave for th to 1905 
days per year, while in 1912 it was 10.4 and in 1913 
11.33. 


sory insurance does not exist, the workmen lose fewer days 


Germany the average risen during insurance 


Leip years 1888 Wis 
nine 
France, where compul 


was On the other hand, in 


on account of sickness than 


they did 10 years ago, and 


Mr. Dresser asks: eh | —* 
health insurance operating | En ! : 
therefore to inerease or to | 


decrease sickness loss, and 


which effect will it have } : oor 
here?” Many concerns are ; | a sevens 
now taking out life insur- : } ; 
ance for then employees } I 


without expense or respons 


ibility’on the part of th ; 
latter. This may be com - 
mendable as a matter of ' h 
charity, but it lacks en . 





tirely the helpful influence 








M 





toward — self-reliance and - 

thrift, which comes where ‘ ‘ sy 

the workmen codperate and ra 

where the company in such 

cases pays a portion, per - ._<” 
haps increasing for length | =I ag ef 

of service and making thi peor i cf eo | —. 
conditions: of payment, | INK “hy - 
etc., easy Tor the workmen S B\ + 


The matter of investment is 


also to be encouraged: and 





much suecessful work is he 

now being done by provid “& 

ing savings departments in rN 

connection with the fac- NS 

tory, so that small sume K 

can be saved with little in 

convenience on the part of FIG. 10. PRACTICAL 

the employee and with TO THE 
From the apprentice course at 


liberal terms as to the pay Sharp 
ment of interest. Plans 


for investment are also being combined with insurance. 


so that the payment of insurance carries with it an 
investment for the future, which has a growing cash- 
withdrawal value and on maturity pays back to the 
depositor his original investment, with good interest 
returns, in addition to his having had the benefit of 
insurance protection during the time of the accumu- 


lation of the fund. Some of these forms provide annual 


payments in old age during life. 

The fact that “loan sharks” have been so successful in 
most of the large cities shows that often there is such 
desperate need of money and, in the words of Frank A. 


Vanderlip, “our people are such economic illiterates” that 
they yield to the temptation of securing it even under 


SCHOOLWORK 


Manufacturing 





wv») 
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inhi 


Many 


provision so that loans can be made to responsibl 


nv orabl conditions eoncerns are now 


making 
{ mploy “ 


= 


to be paid back in small amounts and witl 


low rates of interest. In many cities such work is being 
carried on through public loan associations, as under the 
“Morris plan,” that 


assets In securin 


character and past good record 


st) 
ccome a loan, when other security is 


This work we 1] conducted becomes a bust 
| in no way 


not available. 
ness proposition rather than a charity and nee¢ 
compromise the character of the borrower 
The encouragement and backing of building and loan 
associations on the part of the manufacturers promote 
In it 
responsibility, especially the 
is located in un 
to 


CusCcsS 


Systemathi 


} 
Ills 


saving and home building many 


direct when 


Deco nMeS 


Lil tory an 


neighborhood, 


organize and stand | 


: _ ms 


' ‘ * . | 2 
“-, i 


settled 
mek ol 
iome-building project, 


which, even though oper 
7 ated under outside manage 

strengthened and 
guided the 


aT —  - of the factory. 


ment, is 
hy cooperation 
some com 


tr} prehensive and very su 


cessful efforts in this direc 

tion of the 
— record of the conference of 
the National Housing As 
sociation, held in Previ- 
last October. Pro 
visions for education in the 


became part 


dence 
factory have gradually been 


foothold. There 


are many reasons why such 


SCCUTING a 


in 
the 


ro 


provisions have a plac 


oy ae or in connection with 
and, 


} factory activities 


come a direct asset toward 


} oats training and maintaining 


a better and more effi ient 


Indus 


many 


force of employees. 
trial education 
being 


takes 
forms, especially 
adapted to be earried on as 


a part of an apprenticeship 





“. ~ 
Soepee, 
™ 


system, as the apprentice is 


oe 


J 
under an agreement and in 


learner. 
in 


the position ot a 
School instruction 


DIRECTLY RELATED 


TRADE suchi 


the works of the Brown & 
Co 


cases can be applied directly 
to the line of work in which 
the apprentice is being instructed (see Fig. 10) and, if 


rightly conducted, not only imparts knowledge, but aids 


in developing character and lays a foundation for carrying 


responsibilities later. Here, again, making use of the 


public provisions for education can often be of advantage. 
In such CUuses the public schools can organize a depart 


ment for giving the special instruction required in a 


given trade, so that the boys can attend school alternate 
weeks and be learning their trade in the shop during. th 


remainder of the time. Or a few hours each week can 


be given to school, so that in either case the apprentice 


can continue his school training and avoid the com 


plete break which in the past has come at the time of his 


leaving school. 
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During the last few vears there has been a great amount 
of study given to this matter, and it is generally coi 
ceded that it is only where some form of apprenticeship o1 
definite training is carried on in each trade that satis 
factory results can be obtained in keeping up the stand 


ard of workmanship and skill, although all employees do 
not as yet do their part in carrying out such a plan. 
While there value in the old-tiny 
training “in the school of hard, knocks,” as illustrated i 
Fig. 6, 


ing is over-estimated as we see it, 


mav be a certain 


it is believed that the value of this old-time tra 


rosy in the haze of the 


and that it cannot be compared with modern train 


past, 
ing, when organized and conducted by uptodate methods 


in a modern shop. 


DIvISION OF APPRENTICE’S Work 


Such a training, as worked out in one of our laree ma 
ehine-tool building establishments, gives an averae 
hetween three and four hours per week for school in 
struction; and the shop time for the four vears’ appr 
ticeship is divided in accordance \ thy tli foll Wil 


schedule, the work being taken up practically in the ordet 


Thitdyic d : 


Departments Weel Department \\ 

Lathe Work centering, turnine t = ping 6 

gauge, taper turning and boring 0 Planing 12 
Drilling—jigwork, iaying out worl 12 Assembling ml erecting 
Millin plain, universal and ver cutting machines 2 

tical indexing, spiral milling and Gear cutting —spur gear ] 

tool grinding 16 bevel gears, 3 wee ( 
Assembling— in own department 1! Assembling and erecting screw 1 
Screw cutting 3 chines 12 
Assembling and erecting millers 12 Tool making 12 
Assembling and erecting grinders 12 Repair work 12 
Grinding straight, taper, ex Back in own depart t 6 

ternal, internal, cutters and Vacation—2 weeks each yea 8 

tools 5 

Fig. 11 shows an apprentice doing assembling and 


fitting work on millers in the establishment mentione 


TEACHING CITIZENSHIP AND ENGLISH 
With the great influx of foreign workmen and espee- 
iallvy those whose native language is not our own, a new 
problem has arisen in assimilating such men in our 


factories, as well as in our community life. This has led 


to the conducting ol classes 1h eitizensh )) and English 


under the supervision of the fac tory. In many cities there 
is close cooperation hetween the factories and the school 
department, in order to obtain the results desired amor 

not 
and nation, thus edueat 


good Americal 


which thy dail 


the workmen. “The training in citizenship should 


only call for lovalty to the stat 
o that they 
citizens, but for lovalty to thi 
There 


that 


ing the workmen mav become 


factory in 
bread is earned. need be nothing “pater ” eg 
the 


ruiding and training toward citizenship 


sense in which word has been here used 


Instead it can 
he a direct step toward independence of thought and 
action. 

No great that 
lished on a stable and safe foundation unless to a great 


manufactory can consider it is 
degree the spirit of loyalty and of common interest on 
the part of the workmen in its employ is created and 
maintained. 

Henry D. 


of the campaign for citizenship in the industries of Provi 


Sharpe, speaking recently in the interests 
dence, referred to our American shops as having been 
in the past the main point of contact between the new 
arrivals to our shores and our American life, 


school for adult that it is 


serving as a 


immigrants, and from im 


pressions and training which they derive from this great 
that 
obtained. 


<chool th ir ideals of our Anu rican citize nship are 
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ind cooperation, while at the same time maintaining the 
rict discipline necessary for ccesstully carrving on a 
reanizatiol where many thousands of varied and di 
ergent personalities are brought together. Aside from 
the rewards that may come in inereased wages and pro 
motion, or the penalties that may come from discharge 
or less sever measures, there are many opportunitie 
vhere, if tact ed and due allowance made for human 
iture, discipline can be maintained without personal 
olfense and while still keeping the good will of the em 
le “4 

\s pointed out in the editorial on page R35. the drinl 
roblem is one of the most difficult of all of solution. It 
requires education (to show tts evils) and discipline (to 














FIG. 11. APPRENTICE DOING ASSEMBLING AND FITTING 
WORK ON MILLERS 
One of different departments in which the apprentice 
time of service at the Brown & Sharpe Man 
tur Co vor) 

( ct vhes ition fails). Fortunately, 
" 0 ‘ workel are pow 0 located, thar KS Wo thr 
license and prohibition wave that is sweepil e over the 

Country, tha thie VY wre hol exposed to open temptation, 

| nteresting to note hart thy SUpPPression of thr saloon 

w being taken up by industrial leaders as an economt 
ather tha moral issue, as shown by the pronounced 


moesition ta no} the Na Safety Council, and the 


on il 


complete success of this movement will largely solve thy 
roblem that the editor of the American Machinist justly 
looks on as so 
llininG EMPLOYEES 
Phe “hit or miss” method of hiring employees is rapidly 
massing, and in its place is coming the establishment of 


well-ordered employment departments (see hig, tae 


where applicants can be courteously received, their cases 
en adue consideration, a record made of then quali 
itions, some test made of their capacity and eAperl 
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ence for the particular work for which they are being 
considered, and perhaps a preliminary medical examina- 
tion made, to determine their physical fitness for the 
work. 

The workman comes with something to sell—his labor 
should at least 
materially 


and it is no more than his due that he 
have Many 
lower the standard of their employees because their meth- 
ods of hiring are such that self-respecting men will not 


courteous treatment. concerns 


submit to make application for jobs under the conditions 
re only the less satisfactory to 
Lack of care in 


prevailing; and so there ; 
choose from, when adding to the force. 
hiring also tends to increase greatly the “turnover” of 
the force, on account of the many misfits. 

The facts that th 
great, that there are 
change of employment is made with so slight an excuse 


Is Si) 


that 


“turnover” in our factories 


so many “tramp” workmen, 


present to us one of the greatest problems of the day. 














FIG. 12. EMPLOYMENT BIREAU AT THE WORKS OF 
THE NORTON CO 
How workmen re received in a way to secure full nfor- 
mation regarding their fitness, while at the same time main- 
taining their self-respect 
Various statistics have been compiled to show the great 


“turnover,” 
While 
these figures are intangible and hard to prove, it is gen- 
erally agreed that the cost is great and that radical 
steps should be taken to maintain a more stable force. 


CXCESSI\ e 


this 


to the 


cost to the manufacturer of 


as well as loss in the long run workmen. 


The first step toward this is in using greater care in hir- 
ng employees, and some of the more progressive shops 
are now giving careful attention to this item of the con- 


ducting of their business. 


ORGANIZATION More Important Tuan PLan1 


and keeping together the 


skilled 


So, after all, it is 


securing 


organization and conserving the force of work 


men, when it is once trained, that will prove the great 
As was repeatedly pointed out in the recent 
Mechanical 


“Development in Industrial Management” 


st 
American Society of 


asset. 


SPSSION On 


Engineers 
(another ses 
sion from the one previously spoken of), no matter how 


refined the systems are, the man should be given greatest 


importance ; buildings, machines and systems could all be 


replaced, while a satisfactory force of workmen, once 


scattered, would take vears to restore, thus emphasizing 


the prune Importance of the human factor in industry. 
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Two-Spindle Milling and Drilling 


Machine 
By Kk. SHAFF 
The illustration shows a two-spindle milling and drill- 


ing machine made from an old trimming lathe. As a 
miller it is used for milling the sides on square, hexagon 
and octagon brass nuts from $- to 2-in. pipe size. The 
nuts are held on a plug by pulling up on the lever shown, 
and the milling cutters are fed into the work by foot 
power. When the pressure on the foot lever is released, 
the cutters are pushed back from the work by the springs 
shown under the spindles. The mills turn in the same 
direction. An output of 100 an hour is possible. 

It is used to drill foot and robe rail brackets made 
A jig is bolted to the top of a block, 
The pieces are 


of malleable iron. 
and the work is put in bottom side up. 
held in the jig by pulling up on a lever similar to the 
one shown and are ejected by pushing the lever down. 
The spindles can be locked separately, so that they can- 
[t has an output of 400 or 500 an 


not be fed too far. 
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TWO-SPINDLE MILLING AND DRILLING 
hour of the heavy brackets and 600 or 700 of the lighter 
ones, depending on the operator. This production is con- 
siderably greater than could be secured by ordinary meth- 
ods, and the expense involved in making the special ma- 
chine has been more than repaid. 


i. 
Rr) 


The Lyons Fair 


We are in receipt of a 600-page catalog of the Lyons 
Fair, which was held at Lyons, France, from Mar. 18 to 
Apr. 1 of this year. 

Knowing, as we do, that ever since the outbreak of 
hostilities France has been concentrating all her man 
power, all her factories, all her industries—her entire re- 
sources, literally—to the successful carrying on of the war, 
the conception and consummation of a project such as 
the “Foire de Lyon, 1917,” the exhibit that has recently 
come to a close, is nothing if not miraculous. 

No insignificant display was this, but a comprehensive 
representation on a large scale that drew exhibits not 
mnly from practically all the industries of France and her 
olonies, but from many allied and neutral countries as 
well. In short, it was a “fair” that would be deserving 
of more than but 
coming as it does now, amid the turmoil and pressure of 
war, “Hlow did they do it?” 


It is a concrete example of how French industry is éven 


passing notice even in peace times; 


it causes one to question : 


now looking toward rehabilitation and increased endeavor 
after the war. 

The machine-tool section of the catalog covers 14 pages, 
id among the representatives of the industry we notice 


the names of 15 American builders of machine tools. 
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By WILLIAM 
SYNOPSIS In this article is recorded ai Nn 
vestigation made atl lhe She thie d Smentific Schoo 
lo test Lhe hardness of brass. ests were made hy 
hoth the Brine / and sHore N/ f POSCOD ME melhor _ 
and the results were prove [ in chart lorm, The 
thickness of mela lested. mith Lhe results ob 
lained. ww shown ina table. 
ry’ | i 
Chis paper Is the report of an Investigation mace 
the Mason Laborator\ ol Mechanical Knemeering at in 
Sheffield Scientific School of Yale University to dete 
mine the relation between the ultimate tensile stret 
of brass and the hardness number as found by the Brine 
and s¢ leroscope test.! fF vestigations of a hature s milat 
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SCLEROSCOPE HARDNESS NUMBERS 
: FIG. 1. CURVE FOR SCLEROSCOPE HARDNESS NUMBERS 


to the present have been made on treated and untreate 
alloy and plain steels by Robert R. Abbott? and on co 
rolled steel by Shepard and Porter.® In each case ai 
approximate straight-line relation Was ound to eXtst 
between the ultimate tensile strength and the Brin 
hardness number and the ultimate tensile strength and 
the scleroscope hardness number. 

Annealed brass and brass that had been cold rolled 
with reductions in thickness from 4 to 45 per cent. « 
*Assistant professor, Sheffield Scientific School, Ya I 

versity. 
'The experimental work for this investigation was don: 
under the author's direction by Daniel Summers as part of |} 


thesis requirement 
American Society for 
“American Machi 


Testing Materials, } 12, 191 


Vol. 42, p. 277 





nist,’ 
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Hardness Tests of Brass 















































SHEPARD* 
. ' ’ rr , 
( riginal, Was used in these tests, he brass was all 
re Ten i7 Oty mm r cent. copper and 1 My eent. 
inc, and was furnished the Sheffield Scient School 
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° 60 
BRINELL HARDNESS NUMBERS. 1000 KG 


MBERS 


CURVE FOR BRINELL HARDNESS Nl 
1000 KG 
Brinell tests were made « ill the specimens with 
litt | ads to determine 1] possible the load 
rove to be the hest adapted fo} the brass 


all conditions 
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The Brinell hardness tests were made with a 10-mm. 
(0.39-in:) steel ball and instantaneous loads of 3000 kg. 
(2205 |b.) and 500 ke. (1103 Ib.); 


the tensile 


(6615 |b.). 1000 ke. 
The 
test specimens, and the diameters of these impressions 
the was 


impressions were made on the ends of 


were measured in the direction in which brass 


The diameters were measured with a comparator 


to 0.0] 


rolled. 
mm., and the hardness numbers 
1000 and 500 


reading directl) 
1 


were found by if 3000, 


hoads 


dividing the 
kg. respectively by the spherical areas of the impressions 
in square millimeters. 

the 
universal diamond-pointed hammer was used. 


standard 


Ten read 


In making Shore scleroscope tests the 


ings were taken on eae h side of each specimen. Two or 


three specimens were tested for each different condition 


of the brass, and the average values are given in the 
table. 
In the aecompanving table will be found the results of 
the tensile, Brinell and scleroscope tests. The Brinell 
ULTIMATE TENSILE STRENGTHS AND HARDNESS NUMBERS 
Ratio 
Ultimate Brinell to Seler 
Thick Strength Sclero Bri Number scope Number 
ness Lb. per cope Load in Kg Load in Kg 
In Sq. In Number 3,000 1,000 900 3,000 1,000 500 
0.130 45,450 7.8 
0.78! 45,350 10.0 70 70 66 7.0 7.0 6 
0. 376 47,450 10.0 78 74 72.5 7.8 7.4 7 
0.716 47,600 10.0 86 81 74.5 8.6 8.1 7.3 
0.061 49,030 10 0 
0.717 49,440 13.5 % 89 84 7.1 6.6 62 
0.231 50,880 14.3 89 83.5 83 6.2 5.8 5 8 
0.237 52,450 15.0 93 85.5 R55 62 57 > 7 
0.704 49,500 13.0 92.5 85 82 7.1 6.5 6 3 
0. 237 49,340 13.0 86 5 80 82 67 6.2 6 3 
0. 689 50,650 13.0 9 5 90 88 5 77 6.9 68 
0.116 90,700 15 1 
0.677 52.350 160 107 100 92 8 6.7 6 3 > 8 
0. 660 52,830 16.5 104 98 5 91.5 6 3 6.0 > 5 
0.652 54,730 17.8 114 104 5 103.5 64 59 +8 
0.214 53,650 17.5 101 96 101 58 55 i 8 
». 216 53,850 17.5 103 98.5 98 5.9 5.6 » 6 
0.054 54,650 19.0 
0.627 55,550 18 3 118.5 11.5 106 65 6.1 5 8 
0.192 55,650 21.0 118 104.5 102.5 5 6 50 49 
0.052 55,600 20 0 
0.054 56, 200 20 0 
0. 106 +5,700 20 0 
0. 207 57,600 20 0 115 108 107 5.8 5 4 5 4 
0.622 58, 200 21.3 124 119 116 5.8 5 6 55 
0.20) 58, 300 21.0 119 113 5 rt 5.7 5 4 5 3 
0.593 60,090 22 6 127 121.5 119.5 5.6 5 4 5 3 
0.194 60, 350 22.8 125 118.5 118 5.5 5 2 5 2 
0.577 63,050 25.0 134 125.5 122 5.4 5.0 49 
0.046 64,000 27 0 
0.082 69,450 29,0 
0 042 70,850 28 5 
0 501 71,650 29 1 146 146 138.5 5.0 5.0 48 
0 041 72,580 31.0 
0.040 73,030 0 8 es 
0. 486 76, 300 32.0 149 146.5 143 4.7 46 45 
0.477 77,000 11.6 151 147.5 143.5 4.9 48 46 
0.039 76,750 32,0 7 a 
0.435 74,880 32 0 151.5 149.5 142.5 4.7 47 4.5 
0.046 77,600 32 0 
0.077 78,700 32.0 ; 
0, 437 80,700 32.0 154 152.5 147.5 4.8 4.8 4.6 
0.137 82,350 12.0 . : 
0.038 81,700 33.0 
0.036 81,730 440 a ; 
0.420 83,250 33.0 156 155 150 4.7 4.7 4.6 
0. 066 84,900 46.0 
0.053 83,770 46.1 . 
0.399 85,850 36.0 161 155.5 149.5 4.5 4.3 4.2 
0 057 88,700 8 0 
0.049 93,100 40 0 


0.023 94,230 40.0 


numbers are omitted for specimens so thin that the im 
pression showed through on the opposite side 
In Fig. 1 the scleroscope hardness numbers are plotted 


as abscissas and the corresponding ultimate strengths as 


ordinates. 


In Figs. 2, Brinell numbers are plotted 


1000) and 


the 


S000, 


3 and 4 


as abscissas for loads of 500 ke. respec- 


tively, and the corresponding ultimate strengths as 


ordinates. 


In Figs. 5, 6 and 7 the scleroscope numbers are plotted 
as abscissas and the Brinell numbers as ordinates, as 
determined for the loads of 3000, 1000 and 500 ke, 


respectively. 
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fr between the 
scleroscope hardness number and the ultimate tensil 
strength is parabolic for brass and not a straight-line 
In Figs. 2, 3 and 4, 
in the same way, a parabolic relation is found to exist 


In Fig. 1 it is that the relation 


seen 


relation, as in the case of steel. 
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BRINELL HARONESS NUMBERS, 3000 KG 
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SCLEROSCOPE AND BRINELL HARDNESS NUMBERS, 3000 KG. 
FIG. 5. CURVE WITH SCLEROSCOPE AND BRINELL 
HARDNESS NUMBERS—3000 KG. 


between the Brinell hardness number when determined by 
each different load and the ultimate tensile strength of 
Smooth curves have been drawn through the 
means of these curves 


the brass. 
points in Figs. 1, 2, 3 and 4. By 
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strength of any specimen of brass of the composition 
used in this investigation, if the scleroscope or Brinell 
hardness number is found for the specimen. 

Figs. 5, 6 and 7 show the relation between the sclero- 
scope numbers and the Brinell numbers as determined 
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SCLEROSCOPE AND BRINELL HARDNESS NUMBERS, [000 KG. 
FIG. 6. CURVE WITH SCLEROSCOPE AND BRINELL 
HARDNESS NUMBERS—1000 KG. 
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SCLEROSCOPE AND BRINELL HARDNESS NUMBERS, 500 KG. 
FIG. 7. CURVE WITH SCLEROSCOPE AND BRINELL 
HARDNESS NUMBERS—500 KG. 


by the loads of 3000, 1000 and 500 kg. respectively. 
ry . . . . 

lhe points are seen to be widely distributed along a 
general straight-line direction. It can be seen from Figs. 








one can determine approximately the ultimate tensile 
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5, 6 and 7 as well as from the table that no constant 


relation exists between the scleroscope and the Brinell 
hardness numbers for brass. 

The following facts were evident in working with 
different loads for the Brinell tests: The 3000-ke. load 


the 
made a very large depression, which was liable to show 
through on the opposite side of the specimen. <A great 
deal of difficulty was encountered when the diameter of 
the 500-kg. impression was measured. ‘These impres 
sions were not always circular, and for the cold-rolled 
brass the indentation was so small that the diameter 
could not be accurately measured. The 1000-kg. load 
was by far the best to work with and gave satisfactory 
mpressions for all specimens of the brass over 0.2 in. 1 


thickness. 


Cost-Plus Basis for War Supplies 
By C. J. Morrison 


Government orders for supplies, munitions, ships, air 
planes, ete., to be paid for on a cost-plus-percentage basis 
will bring up many questions that should be answered at 
an early date, 

The first question is, quite naturally, “What is cost ?” 
The United States Government has an idea of costs and a 
method of accounting that are entirely different from the 
costs and accounting of commercial concerns. The Gov 
ernment uses no burden charge, but considers the cost of 
in article to be labor plus material. For instance, when 
the cost of a rifle manufactured at an arsenal is given 
out as $12, it means that the labor and material cost 
$12. The real cost of the rifle is probably about $30. 
Heretofore when commercial concerns have submitted 
hids on supplies for the Government, the higher efficiency 
of such concerns has enabled them to compete with the 
so-called costs of the Government. 

However, now that various articles are not to be fur- 
nished at a flat figure, but for cost plus a percentage for 
profit, the question “What is cost?” must be answered. 
Obviously the burden must be included in the cost, or the 
commercial concerns supplying the Government will not 
only fail to make a profit, but will lose money and may 
go bankrupt. 

Even when a decision has been reached to allow the 
addition of a burden charge, the question is only partly 
answered: for a determination must be reached as to what 
shall enter into the burden. Unfortunately no arbitrary 
set of rules, to apply in all cases, can be used. For ex 
ample, what depreciation on machinery shall be allowed ? 
One plant may be equipped with special machines that 
will be practically useless at the end of the war, while 
‘gular equipment, which 


another concern may use its 1 
will be only a little less valuable at the close of the war 
than at present, 

considered individually. 


Evidently each plant must be 
There Is lots of work here for the best accountants ol the 
modern school, and they should be set to work on the prob 


lem soon. 
Tue VEXING PropLem or INTEREST 


Another vexing problem is that of interest on the in 
vestment. On the one hand, it seems that a concern 
should be allowed interest on its investment: but, on the 
other hand, should it also be allowed to make a profit on 


this interest? This question cannot be answered offhand, 
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although it appears easy te PP a Consider two extreme reached Moreover, the Government should supply a corps 
an of experts to assist the manufacturers in solving thei 
Suppose one plant has the best equipment obtainable. problems and ino perfecting their organizations An ex 
hut has irsullic bon t workin capt i} pct must borrow Co chanve of 1den should he elTee ted, 80) that improved meth 
iderabl money The interest paid represent a real od leveloped in one plant could be adopted in others. 
manufacturing cost. and probably no one would deny that An objection will be made that manufacturers cannot 
it should be included in the cost Shall a profit on thi tell in advance what an article will cost. This is all hum 
interest also be allowed If so. the more mon borrowed ig low have they determined costs for commercial 
the larger the profit. Just to complicate the case, sup vork? How do shipbuilders make bids on battleships and 
nose the monev was borrowed from the officers of the cor ome out within a few hundred dollars of each othe 


cern. shall they be paid nterest a individual and a \oreover, jobbing shops ire regularly bidding on yobs 


profit is ofhies re ? tive | k¢ ol whi ly thy \ ha i ri il by hore made. 
e ) ‘ } ( LDDs nl nr WwW tly a ohne ralyls . : ‘ 

On the other hai oe mat? r Proper EsTimating ny Competent Men Wit 

’ } rer fo The work and tae yin need of ; 

equipment, illy adapted re @ DererMIne Cosrs iw ApvANnct 


repairs, but with so much money that it does not need to : 
borrow Manufacturing costs will be high, but no interest It ix perfectly possible to determine the costs in advance 
is paid. Shall the plant be allowed yrofit on the high the costs are properly estimated and not trusted to 
costs, interest on the investment ind a profit on the i 
tovest ? Shortly after the start of the present war, estimate 
There are a vast numbet f combination of these el were made and bid ubmitted for all kinds of wat sup 
ments, but nothing would ! Lined lt thy pres Several men figured on the cost of manufacturin 
as the one given illustrates the tangle and tive t] i certain rifle, They spent over -two weeks on the jov 
oniid determined exactly how each operation should be per 
- ned and furnished an estimate that was within a few 
luin AND PaAppEeD OFFICIAL SALARII in eubel nat ol ti ah. Checie of chanel. 
The question of salaries of offi i Iso arises to con explosive shells, n carriages, saddles, machinery, 
plicate the problem Practic tries tremendously in re ots were determined in the ame careful manne! All of 
rard to alar ( In one vell-known concert thy pore / exftipiot proved to le ol. 
dent, who devotes his entire time to the busine draw Nha hianulacturer have not in. their employ men 
alary considerably lower than the on nil hh iy rn make ich estimate therefore let the Govern 
tendent. while in another concet | resident vho d ! ! imnish a stall of competent estimators. 
votes less than a quarter of Ime to the ty i | cost-plus-percentage method is a lazv and an ex 
a salary far larger than tl warrant Try «te one that would be a disgrace to the United State 
termining costs. shall these actual salartes be dor shal lowed 
irbitrat tandards of salari he adopted a 
Another nice question is, Shall the same percenta Summer Meeting Place of Society of 
profit be allowed on both labor and material llere again é : , ‘ 
the answer is complicated Some products take a small Automotive Engineers Changed 
imount of matertal and lara ymount of labor whrile RF an «of var condition thy ummer meeting of 
other articl requir el tle ate , reat at , socret ol \utomotive Kneimeers. cheduled to he 
material, For Pris Cab rie thn r eTee = rai ele Tin ust ver in J mh if (Ottawa Beach. Lake 
has little material but 1 ' ue we ets Tol \| van, has been canceled by the council of the societ 
catching submarine ave ! unt rrr atl tery e caAnva showed a eneral feeling that few 
reat deal of material +}, , ould aff 4 time In tead it was 
Kvents ha i lea ach aT, rye 2 > illes por oted to spend one da on thr lnimner meeting and hold 
to help pay the bills; therefore, the size of these bill t in Washington, D. C., on Monday, June 25. The 
of interest to all Whe pplty ire turn miona ba 
wtivit if the socrty have not been reduced. as such 
of cost plus a percentage for profit, a premium is placed mement ealaht tend to camer eetead of ti 
on h h cost The. l I ! ! ant +}, tit . = _ j | : 
i ‘ Wil ceverTra bil ithe more 
profits will be omen 
An INpDUCEMENT TO Htagu Costs ann Iwi CTEN( The meetu of the Standards Committee in Cleve 
The whole scheme of contracti) on a ha anil wt pl . Ma ) nereased reat nh importance thi 
, percentage is wros ial aie women the slandnaint af thy ent Besides the 140 men on. the inious divisions 
tangle of questions in alvad wat Guna btn rvoidable th COMME 1 call Wa made to the member! 
fact that high costa are made desirable it large of the society to attend, as the work of stand 
Chere ure n ft ( t} ala » wor , itil eaitest tinportane 
that have dor n ' , ' nercentage wosstile that mectal meeting ll be requires 
eal These plants are note ’ equipped and I ie in ol inine engineering recent 
neflicient in management \ short tir ’ © societ 
Geial in one ¢ thon. ' P made the — tome ; 

\ hig ly mnnrove rlant ane aly ’ 4 .- . . . . 
dnsbace oe ney comet 7 Spiral Bevels on the Universal Miller 
he first order should be at a comparative ’ \ respondent would like to know how to eut a spiral 
n order to allow the plant » ret ler TIT ‘ ol niversal miller. If ay oft « renders have ar 

price hould by radual ‘ f mil a 4 , , ’ , rere 
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Making Curtiss Camshafts and 
Connecting-Rods 


by Rep I Cony 

























entire lel th ol thy Cun haft. Thi not only eure 
SYNOPSIS—Contlinues the methods of building fitness, but also forms a part of the oiling stern) 
the smaller Curtiss airplane motors, hequn ian a The car ait 4 then row turned between cams, the 
previous issue, and lake up some of lhe detail yournal ie rough-turned, and by means of a special 
and the manner in which they are handled, Some 


interesting testing fixtures and gages which have 


heen developed from lime lo lime are included 





The camshaft on the Curtiss dirplane motor is anon 
teresting machining job, as a special form of cam nile 
use of for lifting the valves. These cams are double. the 
central portion operating the intake valves and the outer 


ends the exhaust. Something of the construction can be 


gathered from Fig. 2, which shows a camshaft bemg 


r 





FIG. 3 MILLING INTAKE Y FLANGI 


price hye id the Cun ure milled ona knee tyne miller i 





two-lip end mill being utilized for cutting out the center 
cnn | Hie portion to he 1 irned nr either Coppel plated 
ited with enamelite, to prevent hardening at thes 
IM | 
: , 
« After carbonizing, the it} nepected a lathe for 
concentricity, straightened in ress, the oil holes drilled 
FIG. 1 CAMSHAFT SUPPORT 
ground on a Bath grinder. The camshaft support used 
while the cam is being turned is shown in Fig. | and 


needs no explanation. 

After a camshaft is cut to length (about 36 in.). it 
is drilled from each end on a Jones & Lamson machine, 
twist drills being employed to produce a Z-in. hole the 








they ground all 





out and the end 
over, altel! nie | read lor Inf’, ‘| ‘ vrinding al 













lowane 0.0025 teh, 


The flanges of the intake Y’s are milled as illustrated in 






I: ‘ ) ‘| ye are clamped fmnee bY a thre por it clamp 





central bolt 
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FIG. 6. CYLINDER BASE WITH STUDS IN PLACI FIG MILLING FIXTURE FOR MANIFOLD ELBOW 


race for setting thy mill ne cutters, The holt holes Ih} the top of the evlinder Prom flying olf if, tor anv reason, 


the flange are drilled in the open-sided j hown in Fig doerack should develop around the barrel or head. 
1, the same sort of a clamp ben ied in this case. This The oil-pump gears require very careful attention, par 
vage can also be rolled ove ; ticularly as the main driy 
on its side, as is shown by ing gear is an integral part 
the feet at the corner. <A) of the crankshaft hig. 4 


other interesting fixture } hows this gear being cut on 


connection with the motor the end of a erankshaft and 


attachment is that for the type of fixture used for 

milling tl manifold el supporting it during the cut. 

bow, and pictu n | ) The gear that meshes with 
. 

his is an j } Ktu the crankshaft gear is tested 

the elbow being held at A carefully in the fixture 


shown in Fig. & the large 


rear in the illustration rep- 
latch ¢ Th ndex- resenting that on the cran! 
must be held to wit shaft. As can be seen, the 


driven rear is mounted Ol 


ry close limits, the tole! 





ance being only 0.00% an adjustable slide that has 
Coming to the motor assem a micrometer cross-adjust 
: : Ga 9. TI ING GEARS IN POSITION . 
bly. Fie. > show The ¢ wine rene —4) that different 
base with all stu we, including four lor <tu depths of mesh can be tested accurately. Fig. 9 shows how 
anid four short studs for each ¢ rier a well as the hort r ars are tested im position at cl thre holes for the oll 
studs that hold the valve plunget | mp drilled to secure the best alignment of the driving 
long stud fit around the « mder, A pressed-ster racket 

















mn the torm ot a ross om over the top ol the evlinade r j 


y . 
iL 
ll 





ur short studs hol 


“ 
=. 


and holding it 


the eylinder by the lower flange. The long studs prevent FIG. 7. CUTTING REVEL GEAR ON CRANKSHAFT 
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years. Here the engine base, shown in Fig, 6, is mounted 


in the assembling stand with the crankshaft in place. The 


the and the front 


end is bolted to the bearing cap, which permits careful ad- 


substantial fixture A carries 


year, 


justment to be made so as to secure the best running post 








FIG. 10 CHUCK FOR HOLDING PISTONS 


ing in place, as well as the outer flange that covers it. 


tion for the gears. 6 also shows the ball thrust bear- 

First the pistons are rough-turned on a special chuck, 
which holds them by the inside of the lower end, or skirt. 
Then they are placed in a special chuck in a Jones & 
Lamson machine, and the piston pin-hole is bored at right 
The next operation is to bore the 
the 
The piston is centered 


angles to the outside. 


hottom and face the open end, this being done in 
special chuck shown in Fig. 10 
by means of the four cam-operated jaws, but is held by a 
pin that passes through the bosses and the piston-pin 
Next comes the turning of the 
Jones & 


mandrel is 


holes, outside, winch Is 


Lamson machines. A special draw 


the 


done ol 


holt used, details of which are shown 





FIG. 12. WEIGHING FIT OF PISTON PIN 
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FIG, 14 LINING UP RODS NOT EXACTLY SQUARI 


in Fie. 11. 


point support, as seen in the end view, and at the same 


This mandrel centers the piston with a three 


time centers the open end of the piston by the three jaw 
1. Band (, which practically are bell cranks operated by 


the draw bolt through the lathe spindle, ‘Phe thre« 





GEARS 


RG TESTING OL-PUMP 


} 
| 


cornered block 1) supports the front e (of the piston, i 


peculiar shape permitting it to slip hetween the piston 


pin bosses on the inside. The piston is then turned anc 


For grinding the 


the head crowned by a special former, 
n-M ohas 


yiston. carborundum wheel 3 heen found very 
] 
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FIG. 15. WEIGHING ENDS OF A CONNECTING-ROD 


satisfactory. An allowance of 0.008 in. for expansion has 
been found to be about right. 

The increased expansion of aluminum over cast iron 
makes it necessary to give a special allowance for the pis- 
ton-pin bearing in order to prevent too great play when 
the piston has been heated by long running. The bearing 
for the piston pin is directly in the aluminum bosses of the 
piston, an arrangement that has been found to work out 
well in service. 

In order to secure the proper running fit when the pis- 
ton is hot, it is necessary to make the piston pin a snug 
fit when the piston is cold: and to be sure that this fit is 
correct in each case, the practice of weighing the friction 
The method of doing 


his is shown in Fig. 12, in which the piston pin is as- 


caused by the fit has been adopted. 





OF 


FIG. 13 TESTING CONNECTING-RODS 


SQUARENESS 


sembled with a connecting-rod. A spring balance is em- 
ployed in order to learn how much force is necessary 
to turn the pin in its bearing in the piston. A pull of 12 
lb. is required to secure the fit that has been found best 
for this work. 

The method of testing the squareness of the two holes in 
the connecting-rod is shown in Fig. 13. Here the rod is 
slipped into place over the stud A, which represents the 
crankpin, while the upper end with the long test bar 
in place is swung down so as to contact with the four 
Ames dial gages shown. These dials indicate any varia- 
tions from parallel or if there is a twist between the two 
holes, In addition to this the gage BR, by means of the 
pointer shown, shows the relation of the ends of the pis- 
A master con- 
necting-rod for testing the correctness of these gages is 
illustrated at C. 

If it is found necessary To make a slight correction in 
the alignment of the two holes, it 


ton-pin bearing to the crankpin bearing. 


can be done without 


removing the rod from this fixture. as shown in Fig. 14. 
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the fixture being made rigid and substantial for this pur 


pose. Fig. 14 also shows the five gages and the master 
rod employed for inspection purposes. 

The method of weighing the two ends of the connecting- 
rod is shown in Fig. 15. The rod is placed in a special 
holder, which consists of two studs connected by the rod 
shown and provided with a knife-edge at each end located 
so as to coincide with the centers of each hole in the con 
These knife-edges rest on the blocks A and 
B and permit the rods to be weighed accurately. 

Fig. 16 illustrates a device for testing the strength of 
each valve spring so as to have it correct and uniform. 
The spring is placed in the testing yoke at A 
pressed by means of the block B, which is operated by the 
lever C. This block is connected to the spring balance J). 
When the block B is swung against the end of the spring, 


nec ting-rod. 


and coni- 


it forces the yoke to the right and registers the amount 
of pull on the spring balance D. The movement of the 





FIG. 16. TESTING STRENGTH OF VALVE SPRING 


voke is also graduated, so that the inspector easily SPC s 
if the spring has the correct amount of compression at 
the distance it should have moved; in other words, if it 
requires the correct amount of pressure to compress the 
spring the proper distance. 

Various methods are employed for holding the pro- 
peller hub to the crankshaft, one of these involving the 
use of four splines milled on the shaft. This 
the keys. The method of 
inspecting shown in Fig. 18 
consists of a ring gage A with three micrometer screws 
B. C and D. The openings in the 
gage, F and F, are made of the proper width to fit the 
The vertical openings, G and H, each have a 
clearance of 4's in., which allows micrometers B and 


over- 


comes danger of loose 


these splines is and 


two horizontal 
splines. 
sic 
C’ to gage the outside diameter of the splines and microm- 
eter D to show exactly how the width or thickness com- 
pares with the desired standard dimensions, 





MANIFOLDS 


FIG. 17 TUMBLING INTAKE 
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Russia and Its Opportunities for 
America* 









- ave ; B > ’ . 
\iinwy/ va xy R. PoLiAKort 
aS — 4 FE | 


y hon B , The Russian Empire is the largest of all countries. It 
3 D4 , 
@ 


comprises an area of S,417,115 square miles, « 


r approxi 
mately one-sixth of the land surface of the world. The 


territory of Russia is equal to four times the size of the 








: mn 
Muropean continent and is more than double the area 
of the United States, including all of its island posses 
“1OTDS 

In population Russia is surpassed only by China and 

B India. The population on Jan. 14, 1913, was authorita 
tively estimated at 174,099,600, which compared with 

age 128,123,270 reported by the 1897 census shows an in 
crease of 55 per cent. in 16 vears. 

Considered in relation to its undeveloped natural re 
sources, Russia’s debt and current taxation. tnceludin 
the additional burden of the war, are the lowest of the 

= helligerent countries. 
FIG. 18. MEASURING CRANKSHAFT SPLINES : 


Agriculture, forestry, cattle raising and mining not 


mally constitute the backbone of Russia’s economic sys 


Earlier in this article reference was made to the former 


method of cleaning crankcase castings, by tumbling them,  '€™. Three-fourths of the population are engaged in 
farming, and Russia is known as the granary of the 


This method is still used for the intake manifold, th 


method being illustrated in Fig. 17. Instead of putting 
the whole casting in a tumbler of the old type, six cast 


world, normally producing a larger excess of foodstulfs 


over its own needs than any other country 


ings are clamped onto a revolving board, as shown, on : 
. , : ‘ GREATER PART oO} IMPORTS FROM GERMANY 
end slipping under a staple and the other fastening } 
a hook. Each manifold is loaded with tumbling jacks, Out of Russia’s total import figures of $600,000,00 in 
LO] 2. 2 to DOD per eent.. or $3525,000,000 worth ol goods, 


~ 


broken files and steel halls, the outlet being closed bv a 
plug, as shown. The boards are then revolved for an came from Germany alone. It wi 
hour or more, which loosens the sand and removes all the 


} 


ll be of interest to note the 
elements which composed this item and to consider b) 
snags from the manifold passages. what means Germany gradually gained her economic hold 

After the motors are assembled. thev are run for 10 on the Russian market. One of the main factors which 


hours on the testing stand shown in Fig. 19. This stand produced the increase of German trade wit! Russia, an 


provides means for weighing both the propeller thrust increase from 40 per cent. in 1870 to 55 per cent. in 


and the torque, by means of the spring balance and scak 1912, was the Russian-German Commercial Treaty o! 
shown. After this 10-hour run the motor is taken dow: 1904. This treaty was forced upon Russia during the 
and gone over to note the condition of each bearing sul Japanese War. When Germany set before Russia the 
face and to make sure that no oil holes are clogged. It dilemma, either to conclude with her a treaty selfishly 
is then reassembled and run on the stand for 2 hours, favorable to Germany or to see Germany mobilize het 
after which, if its performance is satisfactory to the in- armies on Russia’s western frontier while Russia was 


spector, it is ready to be shipped out to its destination, busy with Japan, the Russian Government had to choose 
1904 turned out to 


the first alternative. The treaty o 
he so detrimental to Russia’s interests that the question 
“Ts Russia to continue to be a German colony?” was re 
»_, peatedly raised in Russian economic literature, And in 
| fairness to Germany, one must say that she did not 
ail to take advantage of this treaty, and year in and 
ear out flooded Russia with all kinds of manufactured 
woods. The result of this deluge of German products 
proved to be most disastrous for Russia. 
It would be unjust, however, to suppose that the Rus- 
-ian-German commercial treaty was the only condition 
m that determined the German success in dealing with 
Russia; methods of trade adopted by Germany were 
equally momentous, If the question of choice as between 
German and, say, English goods were merely a matter ol 
quality and no other factors would have to be consid 
ered, then the English would perhaps always have the 
preference: but the English never considered the com- 


paratively low buying power of the Russian population. 





*Extracts from an address delivered before the Foreign 
FIG ' MOTOR-TESTING STAND Trade Bureau of the Cincinnati Chamber of Commerce 
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English goods were always higher priced and did not 


present as great variety and novelty as the German 


product. 

In dealing with Russia the English almost never sold 
All contracts with Russian houses were closed 
That was some- 


on credit. 
with the condition “f.o.b. English port.” 
thing that went against all the customs of the Russian 
market. The largest and 
avail themselves greatly of the credit system when buying 


most reliable Russian houses 


goods. To ask them for payment, as the English did, 


two months before seeing 
English 


and a half or 
fatal 


about a month 


the goods, was surely for the success of 


trade in Russia. 


CvreRED EXTENSIVELY TO RusstaAN TRADE 


rHE WaR 


(J ERMANY 
BEFORI 


A Russian could deal with a German almost the same 


as he could deal with one of his own countrymen. Ger 
man salesmen spoke Russian fluently, presented buyers 
with catalogs printed in Russian, with goods marked ac- 
cording to the Russian system of measuring, with prices 
In addition to this, they 
All 


this built up Germany’s success in her trade with Russia. 


marked in rubles and kopecks. 


gave Russian houses large and long-time credits. 
Generally speaking, there is not the slightest doubt that 
a foreign trade cannot be interrupted for three or more 


vears without serious results. In Germanv’s case, far 


more deplorable consequences will be brought about by 
the application of this rule, as the harmony established 
by her before the war will be ruined. This will not be the 
only reason why other countries, and the United States 
in particular, may reckon upon their share in the herit- 
age of the former German trade with Russia. One must 
also take into consideration that Germany will lack both 
elements of highly developed industrialism after the war. 
She will not command, any more, a considerable amount 
of available capital, and the number of her skilled work- 
men will have been largely killed off in her vast military 
activity. 

A more serious competition for the American indus 
tries and for American goods in Russia is to be expected 
the allied But, 
even in this case, many reasons will render an equal com- 
the United States ex- 


from countries and from Seandinavia. 


petition of those countries with 


tremely difficult. 
The Fit k of Tree ¢ apital and the scareity of skilled labor 


will affect Germany’s foes, if not exactly in the same de 


cree as Germany herself, still in a verv considerable way. 


Unrrep States Can Pusi TRADE 


The United States, with its accumulation of capital 
and the number of its skilled workmen, increased by war 
industries, will be in a unique position to push forward 
its foreign trade on an immense scale. But one important 
condition must not be lost sight of with respect to a 


successful foreign trade even under most favorable cir 


cumstances: it is a condition, the neglect of which in 


the long run is likely to transform the brightest pros- 


pects of success into the saddest failure. This condition 
is an adequate organization of an efficient selling ap- 
paratus, 

A staff of agents and salesmen, familiar with the lan- 
guage and conditions of the prospective market, must be 
created inf advance, and agencies must be established in 


the proper places. In this connection it is all important 
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to realize the respective standing of Moscow and Petro- 
grad. 

Petrograd was and is up to the present the seat of 
the Government, and she has been regarded by foreigners 
as the center of Russia’s economic and spiritual life. This 
has always been a grievous mistake. Petrograd never 
expressed the Russian national life, and even now the 
news from Russia, being cabled from Petrograd, suffers 
from provincialism. If some of the American correspond- 
ents would go to Moscow, they would find there far more 
reliable material for their reports on the present political 
situation in Russia. 

A business proposition originating from Moscow has 
a far better chance for success than one originating any- 
where else in This will make it clear that the 
headquarters of a foreign firm should be invariably lo- 
There no doubt 
now an center 


> 
Russia. 


cated in Moscow. can be, of course, 
that 
of a large district of northern Russia, and a large sea- 
port, and therefore she should have well-equipped branch 


the same 


Petrograd is important industrial 


worked from Moscow. Agencies of 
importance as Petrograd should be established in Odessa. 
This latter city the the 
Black Sea and is the chief port for the export of grain. 
It lies in a district of great industrial and commercial 


The same applies also to Ekaterinoslav and 


agencies 


commands sea commerce on 


importance. 
Kharkoff, round which are centered the richest iron and 
coal-ore deposits of Russia, and where the most important 
metallurgical works, coal mines and collieries and other 
similar industries are located. 

\n energetic and enterprising American business man, 
desirous of taking advantage of the coming opportunity) 
and engaging in trade with Russia, may easily have his 
the difficulties which he 
with 


doubts as to purely external 


might meet in that country. 


1S GENERALLY IMAGINED 


IN THE UNITED STATES 


Russia Nor as Barparovus 


Russia has heen described as a half savage country for 
that likely to 
expect a complete lack of comfort and dreadful means 


<o long a time the average American is 


of communication. This is one of the erroneous con- 
ceptions that must be dispelled. 

As to her railway mileage, Russia is second only to 
the United States, having over 45,000 miles of railways. 
With respect to the vast territories of the country, the 
railway net is entirely insufficient, but all the centers 
which are important for foreign trade have excellent con- 
nection with Moscow, Petrograd, Kharkoff, ete.. and all 
American and English writers who have traveled in 
Russia are unanimous in their unqualified praises of the 
splendid comfort of the Russian trains. 

Still another point cannot be emphasized too strongly, 
and that is that the events which took place in Russia 
recently are not only of a political character, but also 
of far-reaching international economical importance be- 
cause, having brought about a change toward a broad 
democratic régime of the people by the people and for 
the people, this change will without doubt create new 
national demands and needs which will have to be sat- 
isfied both by domestic and foreign commerce and indus- 
try. I take it to be an axiom—and statisties prove it— 
that in a democratic country the income and correspond- 
ing expenses per capita are much higher than in a non- 


democratic country. 
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Mechanical Inefficiency a Communal Loss _ | 


By Freperick REMSEN Hutton, Sc.D.* 
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“Accidents in Power Plants 
are Communal Waste 








The writer had a recent oppor- 
tunity to claim that an accident in 
the power house increases the high 
It does this by in- 
creasing the cost of production in the individual plant 
and hence the upward tendency of the market price. It 


cost of lin ing. 


may be also stated that industrial safety and freedom 
the 
production in any factory or shop, and the introduction of 


from accident act as a means of lowering cost of 
safety devices and safety management may be defended 
on purely economic grounds. 

First, 
engine and generator are 


every machine (and a power-house boiler and 
in this class) should be fune- 
tioning continuously if possible, to earn the interest on 
its cost and pay the proper share of overhead charges. 
Second, an accident that involves the machine or dis 
ables its operator,.or both machine and operator, breaks 
inte this continuity of earning and involves losses. These 
losses fall into several groups: First, the cost of repair: 
second, the losses of idleness; third, the costs of compen- 
sation for the bodily injuries, or of insurance against this 
fourth, the 


work, due to teaching a new operator, also in the slow 


cost ; costs in wasted stock and defective 
and inferior production of the worker as vet inexpert; 
and fifth, the costs of the slackened speed of all workers 
in the department while the shock and the memory of it 
are fresh in the minds of those who witnessed the acci 
dent and the disablement. 


ing price directly. 


These costs appear in the sell- 


There are furthermore indirect losses from the accident, 
which reach the community only through the heavy losses 
borne in the narrow circle affected when its wage earner 
is disabled. These are the losses in buying capacity when 
full wages are ho longer received; in losses of schooling 
and in lowered standards of living in such circle of de- 
pendents of the victim; and there is finally the more in- 
clusive community loss in the costs of ambulance, nurses 
and hospital maintenance, which appear in the taxes or 
in the voluntary contributions of that community as a 
whole. 

It should need little or no argument to convince that 
the cost of power appears as a factor in the cost of every 
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for which we need Com - 
munal Regulation” 


manufactured article or product 


whether the power is generated 


within the producing plant or 1s 
brought into it 


Almost everything that we use in these days 


on a rental or sery 


ice basis. 
has had 


from the raw-material stage to the final transportation 


power and labor expended on it at every step 


to the consumer’s plant or home: henee, increased cost 


of power and of transportation of fuel and material for 


manufacturing is a charge pari by every consumer. 
Every consumer is for this reason interested in prevent- 
ing accident inh the power house, and both legislative 


and executive branches of a democratic government are 


justified in taking measures to prevent and minimiz 
such accidents and their economic burden and their pain 


and sorrow. 


PROVING THE SOUNDNESS OF THE CONTENTION 


The soundness and defensibility of the foregoing con 
tention may be further proved by the expedient, which ts 
familiar to mathematicians, of carrying a trend or-tend 
ency to the limit of its application and testing it there; 
for there can be no question that if the deaths and dis 
ablements in any community exceed its normal rate ol 
zi wth 
Natural ius‘ ict and commonsense would send experts and 
this state of 


study and remedial action would not be deemed meddle 


such community is on its way to extinction. 


commissions to remedy affairs, and such 
some nor improper nor an invasion of any personal liberty. 
In other words, the response and reaction to excessive loss 
are instinctive and defensible, and in a democracy it will 
be its organized representatives who will take the neces- 
sary action. 
Has the way for the 


If accidents are a waste to 


then been cleared next step nm 


iozic and economic progress ? 


be prevented because of their cost, are other prevent- 


able economic wastes a similar community waste, and 
may the community take steps to protect itself ? 

An excessive cost of generation of power is of course 
first borne by the producing plant, but such plant af 
alternative. It 


factory cost what it has been by reducing some other ele 


once faces an may keep its prime or 
ment, usually the wages of the operators, and thus meet 
the 


cost go up and hope to carry the market or selling price 


the competition of its rivals: or it may let prime 


up with it, if it can 
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Let these two alternatives he studied for a moment. 


It is to impoverish the community to reduce wages on 
the one hand, because all tradesmen who sell to the poorer 
find the latter buy fewer 


and poorer shoes and clothes, less food and pay less rent. 


buvers their market invaded 
If on the other hand, the market price of the manu- 
facturer can go up without a cut in wages, then it is all 
the buyers of that product who are impoverished, for they 


If the 


market price cannot go up by reason of sound competi- 


nave less to buy other things with or they buy less. 


tion, then the plant with excessive power cost will soon go 
out of business, discharging its men, forcing withdrawal of 
savings of former years and throwing dependent relatives 
of the idle men on community beneficence. This is an 
obvious impoverishment. The writer has elsewhere de- 
fended the thesis that the normal market price is fixed 
hy the cost of prime production in the plant reasonably 
well equipped to produce that article under healthy com- 
petition. When the market price falls below that figure, 
that plant ceases to produce, and the diminished supply 
sends the price upward; then this plant comes back and 


makes a small profit ag 
Ti 


If on the other hand again, by thr 


ith. 


Boycorr AND THE CLOSED MARKEY’ 


help of transporta 
higher can lye 


calls 


market, or by the 


tion problems or other forces th pore 


maintained, then the community first on the boy 


] 


eo or other form oft closed public 


service commission investigation it seeks to punish the 
offender and to protect itself from what it conceives to be 
its communal loss, 

The writer is an individualist by theory and by prefer- 
Our ancestors won their economic conquests by im 
effort. 


under this philosophy, and opportunity is 


eCnee, 


dividual ability and Strong men are developed 
alwavs the 
prize of the individual. But as the community grows in 
size and its activities in complexity, the need for asso- 
clated action increases, We have to vet our water Ivy a 
corporate plan and no longer from our private and in- 
dividual well; we must dispose of our sewage in an organ- 
ized system and not merely cast it into a hole in the 
ground, So as we have grown accustomed to the idea of 
having the community legislate to prevent and minimize 
accident in the power house and factory, is there any 
logical pausing stage before the community demands 
economy and efficiency in the use of increasingly precious 
fuel in the 


power, with a view to lowering the cost to the community 


and costly veneration and distribution of 
as a whole of such commodities as call for power in their 


production ? 


"3° 


Jones Pays the Freight—Who 
Pays the Damages? 


By J. P. Bropuy?* 


You enter into a contract to build and ship a let of 
machinery. You complete your work and notify the rail 
road company that you want a car in which to send the 
The answer you receive will probably be, “We have 
All of us are 


up against this condition during any exceptionally busy 


roods, 
no cars at this time, you will have to wait.” 
period. If, under these circumstances. you are slow in 


making your shipments, you are unquestionably not to 


and general manager, the Cleveland Auto 


*Vice president 
matic Machine Co 
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blame. If the railroad company cannet supply vou with 


vou certainly cannot make shipment. 


curs, 

Finally, after waiting for days—or weeks—-you are 
notified by the railroad company to send along your 
goods as they have found a car for you. If you have a 


earload to ship. you are supposed to do the loading. li 
roods will only require half a car space, all you 


have to do is to deliver the freight at the depot and ob 


your 
tain a receipt the railroad does the rest. 

In busy times, regardless of what vour own desires in 
the matter may he, a flat car 
in which to ship the material—and you are powerless to 
prevent it. In fact, 
vour contract with your customer is concerned, for that 


or a coal car mav'be used 


’ 


your duty is at an end as far as 


stated “freight on hoard cars, your town or city.” 
Perhaps we must admit that at this time we cannot |x 


choosers. but should rather feel that the railroad coli- 
panies are favoring us by handling our freight! 
Now comes the interesting part of this subject. The 


railroad is supposed to carry the shipment to its destina 
If the machines are damaged in transit, they will 
compensate you provided you place your claim in the 
-that is, their agent, call their atten- 
tion to the matter and allow them to inspect the damaged 


TION. 


propel notify 


way 


woods berore they nre acct pote cl. 


The Sutrpeer Suounp Nor Have To Seek DAMAGES 


I claim that on f.o.b. shipments the shipper is not the 
It is up to the consignee, for the 
the 


one to demand damages. 
that the 


responsibilities and therefore 


reason Clause “f.o.b. cars” ends shipper’s 
should end his obligations. 
Now for the unbusinesslike attitude of some purchasers. 
If the railroad COM pany does not place the loaded cat just 
the purchaser wants it, and it costs the latter con- 


the 


W here 


siderable to unload and convey merchandise to the 


consignee’s place of business, or if the machinery Is dam- 


P ] 
aved 


hy being exposed to the weather, is there any justi 
fication for the purchaser to claim damages from the ship- 
per because of damage or demurrage charges and excess 
cost of dravage? TI hold that the company which shipped 
the eoods and completed its duties according to the con- 
Of course, if 


he 


tract, “f.o.b. cars,” is not liable in any way. 
the consignor agrees to pay the freight and deliver t 
article in question at the purchaser’s place of business, 
then the consignor would be responsible. 

I have experienced some trouble during the last year 
along this line, either through the nonsensical ideas of the 
company receiving the shipment, or through their taking 
these 
they 


2» chance of collecting various amounts because 


and resulted in an excess of what 


things occurred, 
expected it to cost them to remove the machines from tli 
cars and place them on their floor. 

| maintain that the moment the merchandise is accepted 


by the railroad and is started on its journey to the custo 


mer it belongs to the purchaser, and that anything 
hustal occurring im transportation—rough handling 


or failure to loeate the car on the consignee’s siding or 

at the pomt at which he desires it to be placed in order to 

expedite unloadins and hauling—cannot under any con 

sideration be blamed on the man or company that origi 
The 


purchaser. 


nally shipped the woods. railroad COM pany should 
be held responsible to the 
| hope that had 


more or less trouble of this kind will vive their opinions 


those reading this article who have 


on this matter. 










































May 31, 1917 AMERICAN 











MACHINIST 947 








S2;UUUUEAULLLEANLOOAAUEUA UAE 


= 


7 


Oiler and Thong Case, Spare-Parts 
Container, Screwdriver 





SYNOPSIS 
the rifle proper and will be followed by descrip- 
These, 
gether with the bayonet, will complete the series. 


Oiler and Thong Case 


This fits into an opening in the stock of the rifle, this 


This completes machine work on 


tions of the stock and hand quard, to- 





United States Munitions: 


The Springfield Model 1903 Service Rifle 
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AND 4. SOLDERING AND 


PARTITION 


OPERATIONS 3 COLLAR 


Transformation—See complete case, Fig. 1882 Number of 
Operators—One. Description of Operation—Soldering end 
collar and partition; strip solder in form of a ring; heat ap- 
plied by torch at side; revolved slowly by belt beneath. Ap- 
paratus and Equipment Used—Soldering machine and torch, 
Fig. 1886. Gages—None Production—200 pieces per hr 


OPERATION 4%. OILER COLLAR 


Transformation—See Fig. 1882 Machine Used—Cleveland 
automatic. Number of Operators per Machine—One Work- 
Holding Devices—Draw-in chuck. Cutting Tools—Drill, 
counterbore and tap; cutoff. Number of Cuts—Four Cut 
Data—600 r.p.m. Gages—Diameter, length and plug thread 
Production—140 pieces per hr 


OPERATION 5. SQUARE END, THREAD AND 


COUNTERSINK 


Transformation—Fig. 1887. Machine Used—Pratt & Whit- 





















































opening be Ing covered by the butt-plate cap. These parts ney hand screw machine. Number of Operators per Machine 
gs Fats “eS bs : r ; : One. Work-Holding Devices—Draw-in chuck Tool-Holding 
are furnished for every alternate rifle only, the spare- Devices—Turret of machine. Cutting Tools—-Facing cutter 
arta n . > . . 4 of . oat : . tap and countersink Number of Cuts—Three Cut Data—900 
S s > > y » , » ‘ > . 4 
parts container be ing supplied with the remaining rifles. r.p.m.; hand feed. Average Life of Tool Between Grindings 
13752 
Soe 0313" a aby 
OI25R-. . i : = Wd c ve t fs 
003% fe C) os 
ed le 
He -025° 06955 0/4 > 
BRASS cto. © 006’ "> 
Thong-case Partition 008"hick  Oiler-cap Washer 5 
Thong e Pad Thong-cass 
“ard 
l > 
| ) 
—S 
: 
| F 
nner ys 
Oil Dropper 
Soldered in Place . 
. rae ne thems , - | fe he bh Prec: 
> «025" — 004 > 025" ‘ bef 18h Top of Partition > F J FIG. 1884 
563 wenn > 029+ 563 Hie D2 | 
BRA TUBIN ,, N Che P} 7fe ler - Th = 
Thong-case Body FIG.1882 Oiler and Thong Case | 
OPERATION 2 
OPERATIONS ON THE OILER AND THONG CASE 1000 pieces Gages—Leneth and thread Production—150 
Operation pieces per hr 
1 Cutting off OPERATION 6. THREAD THONG-CASE END 
2 Assembling Transformation—Fig. 1888. Machine Used—Pratt & Whit 
2-A Making partition in punch press ney hand screw machine. Number of Operators per Machine 
3 Soldering collar One Work-Holding Devices—Draw-in chuck Tool-Holding 
4 Soldering partition Devices—Turret of machine Cutting Tools—Tap. Number 
5 Square end, thread and countersink of Cuts—One. Cut Data—250 r.p.m Average Life of Tool 
6 Thread thong-case end Between Grindings—5000 _ pieces, Gages—Threaded plug 
7 Assembling Production—350 pieces per hr. 
OPER: ON 1. CU NG OF —_ y 7 om . Aer n 
, . FEA Ss ‘ : a‘ ~ TT il OPERATIONS ON THE THONG-CASE CAP 
Machine Used—Pratt & Whitney hand screw machine. : 
Number of Operators per Machine—One. Work-Holding De- Operation 
vices—Draw-in chuck. Tool-Holding Devices—Crossfeed 1 Automatic 
Cutting Tools—Cutting-off tool Number of Cuts—One. Cut 2 Forming end ; 
Data—750 r.p.m.; hand feed. Average Life of Tool Between 3 Swaging and assembling leather 
Grindings—1000 pieces. Gages—Length, 3% in Production— 
350 pieces per hr OPERATION 1. AUTOMATIC 
OPERATION 2. ASSEMBLING PARTITION Transformation—Fig. 1889-A Machine Used—Pratt & 


Transformation—Fig. 1883. Number of Operators—One. 

Description of Operation—Assembling partition and case. Ap- 

paratus and Equipment Used—Vise in punch press, Fig. 1884; 

is also done with hammer and block. Gages—Position of 

partition. Production—350 pieces per hr. 

OPERATION 2-A. PUNCHING AND FORMING PARTITION 

DISKS 

Machine Used—Niagara No. 31 press. 





Number of Operators 


per Machine—One Punches and Punch Holders—Round 
shank. Dies and Die Holders—Held in shoe by setscrew, Fig. 
1885 Stripping Mechanism—Forced out of die by spring 
knock-out Production—650 pieces per hr. Note—Disk 
punched from strip and cupped at one operation. 

*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 


Whitney or Acme automatic. Number of Machines per Oper- 


ator—F our. Work-Holding Devices—Draw-in chuck. Tool- 
Holding Devices—Turret of machine Cutting Tools—Spot, 
form, drill, knurling tool, thread and cutoff Number of Cuts 

Six. Cut Data—1200 r.p.m.; -in. feed. Average Life of 


Tool Between Grindings—900 pieces. Gages—Diameter, depth 
and thread. Production—35 pieces per hi 
FORMING 
Machine 


END 
Used—Pratt & 
Number of Operators per 


OPERATION 2 
Transformation—Fig. 1889-B 
Whitney No. 1 hand screw machine 
Machine—One. Work-Holding Devices—Draw-in chuck Tool- 
Holding Devices—Turret of machine. Cutting Tools -Forming 
tool. Number of Cuts—One. Cut Data—750 r.p.m.; hand feed. 
Average Life of Tool Between Grindings—500 pieces per hr. 
Gages—Diameter and form Production—150 pieces per hr. 








































FIG. 1885 





FIG. 1886 
ASSEMBLING 
Machine Used 


LEATHER 


Old 10-in 


OPERATION 3 


Transformation 


SWAGING AND 


Fig INNO-( 


Prentice lathe Number of Operators per Machine (one 
Work-Holding Devices Draw-in chuck Tool-Holding WD 
vices Crossfeed Cuttine Tools Swaging or spinning tool 
Number of Cuts—Cne Cut Data 250 rop.om hand feed Pro- 
duction IO plece per hr 
OPERATION 1 AUTOMATIC 
Transformation Fig. 1890 Machine Used—Any automatic 
screy machine Number of Machines per Operator Four 
Work-Holdinge Devices Draw-in echuet Tool-Holding Ds 
vices Turret of machine (Cutting Tools Spot, former, dril 
ind cutoff Number of Cut Four (‘ut Data 1200 rpm 
in. feed Average Life of Tool Between Grindings 1o00 
pieces (lawes Thread, diameter and thickness of head ro 
luction 12 piece per hr 
OPERATION ASSEMBLING 
Transformatior Fig 130°? Number ot (operators {ri 
Deseription of Operation Assembling cap to case incl wit 


with end flattened, to cal Apparatus and Equipment Used 
Special vise for holding wire while cap is forced on (jages 
Assembled lenetl Mis Psat l’roduction 150 pleces per hi 
OPERATIONS ON THE THONG TIP 
(Operation 
! Automatic 
Milling 
} Punching thong hole and rag slot 
t Straightening 
C‘ountersinking 
i Polishing 
8 Dipping 
OPERATION 1 AUTOMATIC 
Transformation—Fig. 1895 Machine Used—Any small au- 


tomatic screw machine Number of Machines per Operator 























F1G.1887 
OPERATION 5 
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sed 














Work-Holding 


Four 
Holding Too! 


Devices 





Devices 


F1IG.1888 
OPERATION 6 


Held in 
turret of machine 


draw-in chuck. Tool- 
Cutting Tools— 


Spot drill, tap and cutoff Number of Cuts Fou! Cut Data 
1500 r.p.m n. feed. Coolant—None Average Life of Tool 
Between Grindings 1000 pieces Gages Diameter lengtl 
depth of hole and counterbore threaded plug Production 

1 pieces per 


OPERATION 


1896 


Transformation 


No. 2 Lincoln 


ney 


Fig 
miller 


MILLING 
Machine Used 
Nuroaber of Machines 


-Pratt & Whit 


per Operator 


Two Work-Holding Devices—Vise jaws Tool-Holding De 
ices Standard arbor Cuttir Tools Milling cutters Nun 
ber of Cuts (ne Cut Data 1 rp. %-in. feed \verauwe 
Life of Tool Between Grinding 00 nie Gages—Thicl 

n sand contour Producti pieces per hr 
OVERATION 3 PUNCHING THONG HOLE AND RAG SLOT 

I insformation Fis 1897 Machine Used Snow-Broo 
Now 1 punch press Number of Operators per Machine One 
lunches ind Punch Holdet Square shank Dik ind tf 
Holders Die fixture ted to bed of press Strippir 
Mechanisn Stripper held by jaws Average Life of Punch 
ind Dies 1500 pieces Gages Fiz. 1898, location and size of 
holes Production 100 eces per hr 

OPERATION 4. STRAIGHTENING 

Nt ber of iperato One Description oft (operation 
Straightening after punchin Apparatus and Equipment 
l'sed Lead hammer and blocth (;azes—Contour Production 


per hi 


sof pleces 


OPERATION §. COUNTERSINKING 
Number of Operators—One Description of Operation 
Countersinking thong hols ind patch slot Apparatus and 
Equipment Used—Bench lathe and countersink Production 
) pieces per hi 
OPERATION 6. POLISHING 
Number of Operators Corie Description of Operation 
Polishing or burring Apparatus and Equipment Used—Pol- 
ishing jack and wheel Production—600 pieces per hr 
Ga 
| TF ome 
VA he A - 
- e 

















FIG. 189! 
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FIG.1893 


FIG. 1892 
OPERATION 7 
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OPERATION s&s DIPPING 

Number of Operators—One Description of Operation 
Washed in potash and then dipped in a solution consisting of 
1 part sulphuric acid and 1 part nitric acid; just dipped and 
taken right out. Apparatus and Equipment Used—Wooden 
tanks, wire baskets 

OPERATIONS ON THE THONG WEIGHT 
Automatic 
Straddle-milling 
Punching for thong 
Countersinking 
Polishing 
Dipping 


~“1Cl &Ooloe 


OPERATION 1.., AUTOMATIC 
Transformation—Fig 1899 Machine Used—Cleveland 
Hartford, National-Acme or Pratt & Whitney Number of 
Machines per Operator—Four Work-Holding Devices 
Draw-in chuck. Tool-Holding Devices—Turret of machin 


M A‘ 


HINIST Y1Y 


OPERATION 1. AUTOMATIC 


Transformation Fig 1904 Mas ine Used Vcine No 1 
tutomatic screw machine. Number of Machines per Operator 

Fou Work-Holding Devices—Draw-in chuck Tool-Hold- 
ing Devices—-Turret of machine Cutting Tools—Hollow mill, 
threader and cutoff Number of Cuts Three Cut Data 
1200 r.p.m.; in. feed Average Life of Tool Between Grind- 


Diameter length, form of end and 
Production 250 pieces per ht 


ines 1000 pieces Gages 


thread, similar to Fig. 1900 
OPERATION 2 PROFILING GROOVE FOR WIRE 
Transformation—Fig. 1905 Machine Used—Pratt & Whit 
ney No. 1 profiler Number of Operators per Machins One 
Work-Holding Devices Vise aws Tool-Holding Devices 
raper shank Cutting Tools—Profile: Number of Cuts—On 


Cut Data 1200 r.p.m hand feed Average Life of Tool Be 

tween Grindings—»500 pieces (iages—Snap gage for size and 

depth of grooves Production 150 pieces per hr 
OPERATION 3 DRILLING HOLE FOR WIRE 








Cutting Tools—Hollow mill, threading die and cutoff. Num- Transformation—Fig. 1906 Machine Used—Any drilling 
ber of Cuts—Three. Cut Data—1200 r.p.m.; “,-in. feed. Aver- machine Number of Operators per Machine—One. W ork- 
te 33 Thread ae ae = ‘o a - 
Sy L . N 4 laid Italia - ; 22 Thr ad Y i A _— a 
, a ree emg > k “per hard Me ‘ 4 
= 0025 > K Ole Oi2"> >| 923” Thong Brush qyys’A sBrush * a ~~“anen 
-# 01525 "lap, 33 Threads per Inch’: ® BR ae a | 
= l 85" . Ss a. 4 os “Oe rs q se 
k 166 Loo Mies ee : woe f no: 7 e } 
3K S < »d 4 04 \ = 
_ y y j ¥ Th ; . . 
: ae ‘ ong Brush 6 
s le gies” "det * FIGI894 — A-A ¢ a 
Tho t Olea Ooo ™ f ; . 
BRASS Thong f 
a 
“ e: =] . a - ; 
owt . x » ot | s 
Lorn + t wm taaee 
crew ~ SI‘ , WAANAN “| 
FIG 1896 Y ——— —J~ \ j ~ j 
, ‘ FIG 1898 FIG.1895 OPERATION | FIG. 1895 


F1G.1897 > (| a 


F1G.1896 OPERATION 2 
FIG 1897 & 1898 OPERATION 3 

|", FIG.1899 61890 OPERATION | 

| 2 FIG. 89181892 0P2 
FIG. 1893 OPERATION 3 


0) ¢ FiG.I901 
' — he r = - J 
ma ae aes 
, y { uf 
5 Nyy el i . 
—e f alec the yuh | | 
' ~y Fig 1900 | 
\ Y —— es | 
ding Dik Ss Rees wy. 
9 ( } O — 4 
tof FIG.1903 : J 
FIG.1899 } 
FIG.1902 
ize Life of Tool Between Grindinges 1000 pieces (Jagzes Holding Devices Drill ii Tool-Holding Devices Drill 
Fig 1900, length, diameter and rounded end Production h Cutting Tools Twist drill Number of Cuts—One 
9 pieces per hr Data 900 ropom hand feed Averawze Life of Tool B 
OPERATION 2. STRADDLE-MILLING een Grindings—350 pieces. Gages—Diameter of hole. Pro- 
duction 150 pieces per hr 


Transformation—Fig. 1901 Machine Used—Whitney hand 
miller Number of Operators per Machine—One Work 
Holding Devices—Vise jaws Tool-Hoiding Devices—Stand 


ard arbor. Cutting Tools—Two facing cutters Number of 


Cuts—On¢ Cut Data—900 r.p.m.; hand feed Average Life of 
Tool Between Grindings—5000 pieces. Gages—Fig. 1902, thick- 
ness and contour Production $50 pieces per hr 


OPERATION 3. PUNCHING FOR THONG 
Transformation—Fig. 1903. Machine Used—Snow-Brooks 
No. 1 punch press Number of Operators per Machine On 
Punches and Punch Holders—Square shank. Dies and Die 
Holders—Held on plate screwed to bed of press Stripping 
Mechanism—Steel strippers screwed to face of dic Average 
Life of Punches and Dies—1000 pieces. Production—1000 
pieces per hr. 
OPERATION 4. COUNTERSINKING 
Number of Operators—One Description of Operation— 
Countersinking thong hole. Apparatus and Equipment Used— 
Bench lathe and countersink Production—350 pieces per hr. 
OPERATION 5. POLISHING 
Number of Operators—One Description of Operation— 
Polishing, burring Apparatus and Equipment Used—Polish- 
ing stand and wheel Production—500 pieces per hr 
OPERATION 7. DIPPING 
Number of Operators—One Description of Operation— 
Washed in potash and then dipped in a solution consisting of 
1 part sulphuric acid and 1 part nitric acid to clean thoroughly 
Apparatus and Equipment Used—Wooden tanks, wire baskets 
OPERATION ON THE THONG BRUSH, TIP 
Operation 
1 Automatic 
* Profiling groove for wire 
3 Drilling hole for wire 
5 Coiling and trimming brist 


OPERATION COILING AND TRIMMING BRISTLES 
Number of Operators—One Description of Operation 
Special coiling and trimming machine built at the Hill shop 
Fie. 1907; the bristles are held at A by clamp B; the brush tip 

held in C and the wires in D; the wire is looped through 
the hole in the brush tips, and the ends are caught in the 
chuck D;: then the bristles are pushed forward between th 


wires, against the stop J in Fig. 1908, and cut off by the knife 
H; the wires are now twisted to hold the bristles in place, as 
in Fig. 1909, and then the stop J drops out of the way and the 
slide moves back so that the cutter E can trim the ends 


the bristles against the knife G, Fig 1910 Production 


Average about 40 per hr. 


Spare-Parts Container 


The spare-parts containers are made from waste wood 
that is unsuitable for stocks. The details are shown in 
Fie. 1911 

OPERATIONS ON THE SPARE-PARTS CONTAINER 


Operation 


The other Operations follow 


Planing 
B Cutting off 
eS Jointing 
I) Resawing to thickness 


| Resawing to width 
: rurning 
Cutting off to length 


{ Swaging to size 
Drilling 

t Profiling 
Oiline with linseed 


Packing pares 
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TURNING 
Machine Used—Wood-turning 
per Machine—One Work- 
rolls Cutting Tools Fly 
hand feed. Average Life of 
pieces pel hr. Production 


OPERATION 
Fig. 1912 
of Operators 

Held between 
3500 r.p.m 


00 


Transformation 
machine. Number 
Holding Devices 
utters Cut Data 
rool Between Grindings l 
100 pieces per hr 

OPERATION CUTTING OFF TO LENGTH 
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The Screwdriver 
lhe screwdriver consists of two blades, hinged together 
so that one forms the handle for the other. One blade is 
larger than the other, and they are designated as the 


small and the large blade. The assembling of the com- 


Number of Operators-—One Description of Operation 
~ — . - , - P nn 
Sawing to length, 5% in. Apparatus and Equipment Used plete screwdriver is shown in Fig. 1924. The blades are 
Table saw; speed, 3500 r.p.m Gages—-Length Production— ; : 
100 pieces per hi machined all over instead of being swaged to size and 
OPERATION 4. SWAGING TO SIZE 
awe ground where necessary. 
Number of Operators—On¢ Description of Operation— ‘ 
Swaging to siz The containers are swaged to size by being OPERATIONS ON THE SCREWDRIVER BLADE, SMALL 
forced through a round steel die about 4 in. long and of the in ti 
proper diameter for the finished piece; the front end of the hole pera en ; 
is tapered about % in. to the foot and is bolted to the bed of a v Cutting off 
old planer; the pusher, which tud that is fastened to th A Forging from bar 
crossrail by a special forging, forces the container through B Annealing 
the die as the table move under the rail; these pieces are B-1 Pickling 
handled as fast as the planer can ivel, as the operator only a Trimming — 
has to insert the end in the tapered portion of the die; this C-1 Cold dropping 
operation reduces the diameter approximately in. Appa 2 Buffing 
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F1G.1910 
ratus and Equipment Used—As described above Production 1 Punching joint pin bole 
500 pieces per hr 1 Burring operation 1 
OPERATION 5 DRILLING 2 Milling edges and sides 
Transformation—Fig 1913 Machine Used—Horizontal 4 a one to thickness and shape 
three-spindle drilling machine Number of Operators per : surring’ hole ? ; , 
Machine—One. Work-Holding Devices—Vise jaws on machine, OPERATION 0. CUTTING OFF 
Fig 1914. Tool-Holding De vices Taper shank Cutting Number of Operators—One Description of Operation— 
rools—Twist drills. Number of Cuts—Three. Cut Data—3500 Cutting bars in two. Apparatus and Equipment Used—Hilles 
p.m.; hand feed Average Life of Tool Between Grindings— No. 2 stock shears. Production—175 pieces per hr 


500 pieces. Production—35 pieces per hr. 


OPERATION 6. PROFILING 


Transformation—Fig. 1915 Machine Used—Wood profiler. 
Number of Operators per Machine—One Work-Holding De- 
vices—Work held in rotating fixture, Fig. 1916. Tool-Holding 
Devices—Taper shank Cutting Tools—Two-point fly cutters 
Number of Cuts—Four Cut Data—3300 r.p.m.: hand feed 
Average Life of Tool Between Grindings—500 pieces. Gages 


Use an extractor Production—40 pieces per hr. 


OPERATION 7. OILING WITH LINSEED OIL 


Number of Operators—One Description of Operation 
Dipped in linseed oil and left over night to dry Apparatus 
and Equipment Used—Trays filled with boiled linseed oil. 
Production—1000 pieces per hr 


OPERATION 8 
Number of 


PACKING SPARES IN 
Operators—One Description 
(cooking piece, striker 
Apparatus and Equipment Used 
100 per hr 


CONTAINER 
of Operation 
and extractor) 
Hands 


Packing spare parts 
container 
tion 


in 
Produc- 





OPERATION A. FORGING FROM BAR 


Transformation—Fig. 1918 Number of Operators—One 
Description of Operation—Shaping from bar. Apparatus and 
Equipment Used—Billings & Spencer 400-lb. drop hammer 
Gages—Fig. 1919, width, thickness and length. Production 
160 pieces per hr 

OPERATION B. ANNEALING 

Number of Operators—One Description of Operation— 
Same as all other annealing operations Apparatus and 
Equipment Used—Same as before 

OPERATION B-1. PICKLING 
Number of Operators—One Description of Operation 


Same as all other picklings. 


Apparatus and Equipment Used 
—Same apparatus as before 


OPERATION C. TRIMMING 
Machine Used—Snow-Brooks No. 1 press. Number of 
Operators per Machine—One Punches and Punch Holders— 
Round shank Dies and Die Holders—In shoe, by setscrew. 
Stripping Mechanism—Down through die Average Life of 


Punches and Dies—15,000 pieces Production—600 pieces per hr, 
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~~ -FIG.1914 
OPERATION 5 


Number of Operators—One. 
Straightening after trimming 
Used—Billings & Spencer 400-lb. drop hammer 
700 pieces per hr 


Description 


OPERATION D. BUFFING 
Number of Operators—On«¢ Description 
Buffing sides Apparatus and Equipment Used 
and holder Production—350 pieces per hi 


, Transformation—Fig. 1920 Machine Used 


naan" sang 
1-495 ----— oe “200"" > 





Apparatus and 


of 


OPERATION 1. PUNCHING JOINT PIN 


l-in. stroke. Number of Operators per Machine—One. 
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FIG.1917 


FIG. 1922 





OPERATION C-1l. COLD DROPPING 
of Operation 

Equipme 
Productior 


Buffing 


Garvin 
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FIG. 1916 
OPERATION 6 | 
ind Punch Holders Round shank Dies and Die Holders 
Held in shoe by setscrews. Stripping Mechanism—Steel strip 
per screwed to face of dis Average Life of Punches and Di« 
1500 pieces between grindings Lubricant Oil on punches 
(jages—Plug, for diameter Production—650 pieces per hi 
OPERATION 1 BURRING OPERATION 1 
Number. of Operator One Descriptior of Operation 
Removing burr from operation 1 Apparatus and Equipment 
l'sed File Productior 600 pieces per hr 
OPERATION MILLING EDGES AND SIDES 
Transformation Fig. 1921 Machine Used Pratt & Whit 


ney No, 2 Lincoln miller. Number of Machines per Operator 
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FIG.I9I6 OPERATION 1 


OPERATION A 
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OPERATION 2 
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Same as all other annealings Apparat 
— Same as before 

OPERATION B-1 

Number of Operators 

Same as other pickling operations 


One 
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F1G.1933 
1} Burring operation 1 
2 Milling edges and sides of block 
3 Stamping letters U.S 
H Finish-grinding to thickness and shape 
Drilling pin hol 
8 Riveting small blade to large blade 
9 fluing 
10 Assembling pin to large blads 
11 Polishing blades 


OPERATION 0. CUTTING OFF 
Number of Operators—One Description of Operation— 
Cutting stock in half Apparatus and Equipment Used—Hilles 
No, 2 stock shear Production—3000 pieces per hr 
OPERATION A. FORGING FROM BAR 
Transformation Fig 1925 Number of Operators—One 
Description of Operation—Shaping from bar Apparatus and 
Equipment Used Billings & Spencer 400-lb. drop hammer 
Gages ‘ig. 1927 Production—125 pieces per hr 
OPERATION B ANNEALING 
Number of Operators—Ons Description of Operation— 


is and Equipment Used 


PICKLING 
Description 


of 
aratus and 


Operation— 
Equipment 


Used—Same as before 
OPERATION C. TRIMMING 
Machine Used Snow-Brooks No. 1 1%-in. stroke Number 
of Operators per Machine One Punches and Punch Holders 








Four Work-Holding Devices—Held by vise jaws, Figs. 1922 Round shank Dies and Die Holders —In shoe, by setscrews. 
ind 1923 Tool-Holding Devices—Standard arbor Cutting Stripping Mechanism Down through die. Average Life of 
Tools—Gang of milling cutters, Figs. 1922 and 1923 Number Punches and Dies—15,000 pieces Production—60 pieces 
of Cuts—One. Cut Data 70 rep.m g-in. feed Coolant per hr 
Cutting oil, put on with brush Ave rage — of _— aon OPERATION 1 PUNCHING JOINT PIN HOLE 
+r g pieces tawes—Fig 92 1icknes ‘in : : ’ < lei 
and benatl "Pr * tic , 45" i — r r hr sis eile sects rransformation—Fig 1926 Machine Used—Stiles  1-in 
und lengtn — “ tere eit pa < . aia inlaiil) ill etic stroke Number of Operators per Machine—One. Punches and 
OPERATION FINISH-GRINDING TO THICKNESS Punch Holders—Round shank Dies and Die Holders——Held in 
AND SHAPE shoe by setscrew Stripping Mechanism—Steel strippers 
Number of Operators—One Description of Operation screwed to face of die. Lubric ent— hay mm — _—_ cutting 
Grinding to thickness and shap« Apparatus and Equipment oil awe. 1927; also plug gage for ‘hole. roduction— 
Used—Polishing jack and holder, wheel Gages—Thickness 6590 pieces per hI 
ind shape Production—90 pieces per hr OPERATION 1%. BURRING OPERATION 1 
OPERATION 4. BURRING HOLE Number of Operators—One Description of Operation 
Number of Operators—One Description of Operation Removing burrs from operation 1 Apparatus and Equipment 
Removing burrs from hole Apparatus and Equipment Used Used—File Production—650 pieces per hr 
> oo er » . ) Mil ces , , * ‘Eee M . rc , "he 
monanes pe age ~ - Bh orctve 2 a arn iene OPERATION 2. MILLING EDGES AND SIDES OF BLOCK 
‘ERATION ON T SCREWDR IR ADE, LARGE as . ’ ‘ ; 
OPERATION . oe _ ? = rransformation—Fig. 1928 Machine Used—Pratt & Whit- 
Operation ney No. 2 Lincoln miller. Number of Machines per Operator 
0 Cutting off Four Work-Holding Devices—Special vise jaws, similar to 
\ Forging from bar Figs. 1922 and 1923; work located on pins in punched holes, 
B Annealing held by cams. Tool-Holding Devices—Standard arbor Cut- 
BR-1 Pickling ting Tools—Formed milling cutters; see Figs. 1922 and 1923 
Cc Trimming Number of Cuts—Two Cut Data—70 r.p.m.; %-in feed 
l l’unching joint pin hole Coolant—Cutting oil, put on with brush. Average Life of 
kgs 0125" 
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F1G.193! 
FIG.1925 OPERATION A 


8375" FIG. 1926 &1927 OPERATION |! 
FIG.1929 B FIG. 1928 1929 & 1930 OPERATION 2 
F1G.193!, 1932 &1933 OPERATION 5 
Tool Between Grindings—5000 pieces. Gages—Fig. 1929, 


Production—125 hr. 


STAMPING 
‘ome 


and 
500 


and form 


OPERATION 3 

Number ot 
Stamping U.S 
and hammer. 


length pieces 


per 
LETTERS U.S 

Description of Operation 
Equipment Used—Hand stamp 
per hr 


Operators 
Apparatus 
Productior pieces 
OPERATION 4. FINISH-GRINDING 
AND SHAPE 


TO THICKNESS 


Number of Operators—One Description of Operation— 
Grinding side to finish Apparatus and Equipment Used 
Polishing jack and wheel Gages—Fig. 1930; thickness and 
width of blade. Production—120 pieces per hr 


PIN HOLE 
Used—Pratt 


OPERATION 5. DRILLING 


Transformation—Fig. 1931 Machine & Whit- 


ney 16-in. upright drilling machine Number of Operators per 
Machine—One Work-Holdinge Devices—Drill jig, Fie. 1932: 
work is located on pin A. held by clamp B. while drill bushing 
is in the swinging arm €C. Tool-Holdinge Devices—Drill chuck 
Cutting Tools—Twist drill Number of Cuts—One. Cut Data 

750 r.p.m.: hand feed Coolant—Cutting oil -in. strehm 


Average Life of Tool Retween Grindines 
Gages—Fig. 1933, diameter and depth 
per hr 
OPERATION 8 
Number of Operators 
Riveting blades together 
Hammer, header and block 


250 pieces per grind 
Production—125 pieces 


RIVETING SMALL BLADE TO LARGE BLADE 

One Description of Operation— 
Anparatus and Equipment Used— 
Production—125 pieces per hr 
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OPERATION 9. BLUING 
Number of Operators—One. Description of Operation 
Same as all other bluing operations. 

OPERATION 10. ASSEMBLING PIN TO LARGE BLADE 
Number of Operators—One. Description of Operation 
Putting pin in side of large blade. Apparatus and Equipment 

Used—Hammer. Production—150 pieces per hr. 
OPERATION 11. POLISHING BLADES 


Number of Operators—One. Description of Operation 
Polishing blade. Apparatus,and Equipment Used—Polishing 
jack, wheel and modern holder. Production—s800 pieces per hr. 
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Storage of Broaches 
By WALTER G. GroococK 


The question of how to store broaches is one that de- 
serves and must receive a good deal of thought, if effi- 
cient service, coupled with long life is required from 
them. Apart from the constant attention that they must 
receive to keep them working efficiently, they must be 
stored in such a manner that no damage to their cutting 
edges can take place while the broaches are not in 
service. 

One common source of trouble with broaches is snip- 
ping of the cutting edges of the teeth, due to mishandling. 
This is particularly true of spline broaches of the heavier 
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FIG. 1. STORAGE RACK FOR BROACHES 


types. Undoubtedly, much of the damage that takes place 
is the result of the cutting edges coming sharply into 
contact with some metallic object, such as the frame of 
a machine or, in many cases, other broaches. Knowing 
this, it is imperative that wooden racks be provided for 
storage. The design of these racks should be such that 
the individual broaches can never touch each other. 
For storing broaches when not in use, the rack shown 
in Fig. 1 will be found to be both cheap and efficient. It 
is a particularly useful style of rack for plants where 
the broaches vary largely in size and where the number 
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is constantly being added _ to. It will be seen that the 
rack consists of a series of wooden shelves, each shelf 
having a number of spacing strips to keep the broaches 
apart. The shelves are supported on two substantiall) 
constructed ends that are well braced to insure rigidity 
under the load that they will have to carry. The sizes 
of the various members used in the construction of the 
rack, together with the overall dimensions, are given on 
the illustration. 

Where possible, such a rack should stand so that 
broaches can be put in at one side and pulled out from 
the other. The teeth, being sharp, catch in the wooden 
shelf and cut chips, if the broaches are withdrawn from 
the rack in the cutting direction of the teeth. 

A variation from this form of rack, which will be found 
useful when the broaches have become standardized, is 
one with a series of trays, each of which is fitted with 
spacers to accommodate one set of broaches. The rack 
then has no small spacers, but each tray has a pocket 
to itself. The trays should be fitted with two handles to 
facilitate carrying them about. When a set of broaches 
is required at the machine, the operator draws from the 
rack the tray containing them and takes both tray and 
broaches to his machine, returning them when the job 
is complete. 

This system undoubted! helps to preserve the edges 
of the broac hes, because many of the knocks that broaches 


receive may be traced to the fact that the trays on broach 
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FIG. 2 TOOLROOM RACK FOR BROACHES 
ing machines are iron, without a wooden covering. — If 


wooden trays are not in use, then a wooden shelf should 
be provided at the machine so that when the broaches are 
laid down they will not get damaged. While the tray 
system of storage is a good one, it is limited to the smaller 
sizes, owing to the weight of a complete set of the larger 
types of broaches. 

While the rack illustrated will accommodate many 
broaches, it could of course be built half the size shown. 
In view, however, of a possible increase in the number of 
broaches it is advisable that a rack for half the number 
should have the same length as the one shown; that is, 
the variation should be in the height. By starting thus, 
expansion is possible by duplicating the rack and secur- 
ing the second rack on top of the first. Another point 
that should be mentioned is that, owing to the constant 
sharpening that is required to keep broaches in good or- 
der, they are quite frequently in the toolroom. As they 
cannot always be dealt with offhand, a rack should be 
provided to keep them from being damaged while waiting 
to be ground. A handy form of rack for the toolroom is 
shown in Fig. 2. This can be made as a complete unit 
and of a suitable size to slip under one of the work 
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benches. thus utilizing space that is 
Vantage. 


take not only those broaches that are 


toolroom rack should be built of sufficient size to 


waiting to be cround, 


but also those partly finished broaches that must be always 


toolroom ola plant where broach- 
Further, it is ad- 


floating through the 


ing is the rule and not the exception. 


visable to store in the toolroom all new spare sets of 
broaches made as a reserve, so that they will actually be 
kept as a spare set. 

If this is not done, all the sets will get used indis- 
criminately; and quite probably all will go wrong to- 


several sets of the same siz 


\part from this, i 


are used on and olf, if will iM litt ult to 


vether. 


form any idea 


as to the number of holes that any set has produced 


From this consideration it W ll be seen that the- storage 
required in the toolroom ma nder certain circumstances 
be quite large. It is well in any case to have plenty ol 
empty bins, so that at anv time there is a prlence to store 
every broach where it will be safe from the accidental 
kno that are so fatal to the life of a broacl 


War-Standardization Work of the 
Society of Automotive Engineers 
The 


with the 


Automotive Engineers is coéperating 


establishment of 


Sor 1eTy oft 


Government in th standards t 


the respective engineering fields, and also preparing to 


formulate rules and regulations for the operation of the 


Various automotive apparatus and for the training ol the 


necessary drivers and mechanicians, in order to meet an 


emergency demands that mav arise during the war. 


Many 


fracture of aircraft and other apparatus are being con 


matters essential to the suffi iently rapid manu 


sidered, all the actions having a bearing on Government 


operations being subject to the approval of the various 


Federal departments. In connection with aéronautics 


standard forms of control of airplanes will be 


proposed, 
the Deperdussin and STi¢ kK controls being under considera 


tion. Tire and rim sizes for airplanes will be recom 


mended. as well as detail construction of a number ol 


elements, such as hubs and spokes, loops for hard wires, 


flexible cable ends, valvanized nonflexible cable ends, 


turn-buckles, tachometer-shaft 
drive and belts 


gasoline pipes and oil pipes so that they will be readily 


thimbles, spark plugs, 


safety A system of marking airplan 
distinguishable at all times has been indorsed. 
Although a heen arrived 


at with the National Division of Aéronauties with regard 


cle crmion has not 


harmonious 


to the definition of engine rotation, a table of dimensions 


involved in interchangeable mounting of engines in an 


planes has been determined upon with the Government, 
With regard to 


ployed (that is, the English or the metric) in dimension- 


the basic system of measurement to be em 
ing airplane parts, the Aéronauti Division feels that in- 
asmuch as the Army and Navy Departments are not both 
in favor of adopting the metric system, and it is neces 
sarv to determine standards which will involve the least 
possible delay in the production of airplane parts, the 
English system should be used except in isolated cases 
such as spark-plug threads where the metric system is di 
sirable in order to effect inter hangeability with some well 
established standards. 

The 
valves and submitted t 


collected data on 


manufacturers suggested stand 


Engine Division has poppet 


rarely of any ad- 
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ards for valves in detail. It has finally been thought best 
to recommend for standardization only a few of the basic 
the there 
siderable demand for going into additional details. 


con- 
The 


adoption of the standardization as formulated will mean 


dimensions of valve, although has been 


quicker and more economical production of valves and 
simplification of stock supplies and great convenience to 
car repairmen and users. 

The Marine Standards Division of the Committee has 
ipproved as applicable to marine practice many of the 
long established standards promulgated for use In auto- 
These the S. A. E. 
shell, rod and yoke ends, cotter-pin sizes, screw threads, 


include i-18 spark-plug 


movies, 
square and splined broached fittings, steels and heat treat- 
ments, bearing metals, aluminum alloys, test specimens, 
carburetor flanges, piston dimensions, and 


ring vroove 


many other items. 
Viv 

cousidered of sufficient importance to justify the estab 
Standards Committee 


starting battery installed on gasoline cars has been 


is] mentota Division ol the for the 


purpose of harmonizing detail practices with benefit to car 
and battery manufacturers and users. 

[t is considered by the Government authorities that it is 
essential that the solid tires with which the military trucks 
will be equipped shall be of the demountable type. The 
tire is of course most used on 


type of solid 


Dress | on 
I i 


commercial trucks, and the dimensions of fastenings for 
the demountable type have not been standardized to any 
great extent so far as interchangeability of several differ- 
tire on the same wheel is concerned. In 
this situation the S. A. E. Rim Di- 


vision has been doing strenuous work to get the tire man- 


ent makes of 


iew ol Tire and 


facturers to so modify their design that their products of 
iv’ 


} 
| 


different makes will interchange. The Division has de- 
cided to recommend standard specifications for demount 


ble tire and rim equipment and fastenings for 14- and 


-ton military trucks, the 
contorming to present S. A. E. 


\ type of tire channel is to be 


il 
felloe bands and tire diameters 
Standards specifications. 
used which will permit ot 


one size of wedge ring being used for both single and 
dual equipment regardless of sectional sizes: also one 


standard section of center wedge ring for use between dual 


Tires | sectional Side flanges having Ss. A. IK. 


SIZES, 


standard bolt cireles are to be used. 


Repairing a Split Nickeling Tank 
By Grorce M, LITT. 


the work 


repairs a leak was discovered in a large wooden 


\t a time would not long 


delay iO} 


when permit a 
tank lined with pitch and used for holding nickel-plating 


solution Upon examination it was found that a bottom 


had “season-cracked.”’ parting the lining and thus 
the 


The solution was removed, and a piece of heavy canvas 


prrallin 
causing leak. 

entire bottom inside and reach 
the the 
corners so that when the sides and ends were folded up 
A blow torch 
was used to soften the pitch lining of the tank, and, the 


large enough to cover the 


up on sides and ends about 6 in. was cut at 


box shape they lapped over about an inch. 
canvas was put in place and carefully smoothed down 


with the 


pitch underneath to soak into the canvas and thus hold 


an electric iron, the heat from which caused 


it securely in place. The canvas was then given a thick 


coat of pitch and the solution was poured back 
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Grinding Rollers 
By W. Harren 


At the plant where I am employed a new-model roller 
bearing called for rollers that must be perfectly round, 
and straight to a close limit. The limit for taper was 
0.0001 in. 

The small rollers were oversize 0.010 in. to finish to 
length and diameter. They had a smal! male center on 
each end, as with female centers about 30 per cent. of 
the rollers cracked in hardening. Also, female centers 
were used on the grinder, and the rollers had two small 
V-shaped punch marks on one end to engage two small 
prongs on the driver. 

When I gave the spring enough tension to get a cut 
about 0.001 in. deep, it would offset the spring in the 
tailstock and I would get one roller about right, the next 
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METHOD OF FINISHING BEARING ROLLERS 





about 0.0002 in. taper one way or the other, the next 
about 0.0002 in. out of round, etc. If the tension was 
released so as to take a cut about 0.0003 in. deep, I could 
get a fair job. But as there was 0.010 in. stock to grind, 
this took too long. 

We then had the rollers made in rods long enough 
for four rollers, ground them and with a ;-in. elastic 
wheel cut them to length, allowing 0.010 in. for face- 
grinding the ends. Drill rod was used just as it came, 
with the exception of turning a small center on each end 
in the screw machine. Care was taken that both centers 
were close to the same size, as the pie es were reversed for 
grinding the diameter. After this they were hardened, 
and few required to be straightened. The outside diame- 
ter was then ground between female centers, using a Nor- 
ton machine with a wheel 14 x 2 in., 46-M. 

We first grind within 1 in. of the end, then turn the 
work over and grind the remaining 1 in.; with the centers 


IDEAS ROM PRAC 





MACHINIST 955 
TIGAL MEN 








in good condition the cuts will run into each other. 
Should a center sometimes be a little off and a light 
shoulder remain, this will do no harm, as the cutoff cut is 
taken through the center of the shoulder, which leaves 
the rollers on each side perfect. 

The next operation is to cut the bars into four pieces, 
allowing 0.010 in. for face-grinding the ends. A No. 2 
Universal Machine Co.’s grinder is used with a small drill 
chuck A, which is fitted with a special shank to fit the 
taper in the headstock. The chuck shank is drilled 
through to receive the tubing B, which is a sliding fit in 
the headstock spindle and screws in the chuck shank. 
This makes a straight hole through which the roller 
bars are fed from the back through the drill chuck against 
a stop (. 

An 8 x y4-in. elastic wheel D and plenty of water are 
used for cutting. We next grind the centers from end 
pieces, free hand. The finish cut to length is made on a 
Heald grinder having a rotating magnetic chuck. A 
plate # is used. It is } in. thick, 7 in. in diameter and 
has reamed holes to receive the rollers. 

By having the holes in the plate a good sliding fit and 
by using the revolving magnetic chuck, a good square 
and smooth face is obtained. As 146 pieces are ground 
at one setting, it makes a pretty fast operation. ‘Taking 
it all the way through, we are getting a hetter job ut 


less cost by doing away with that friction drive. 


An Inserted-Blade Reamer 
By G. B. HoLBen 
In line with the saving of high speed steel, the reamer 
body shown in the illustration is designed to use the 
blades, after they have been ground, until they are under- 
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THE REAMER WITH BLADES IN POSITION 


sized and can no longer be set up to the required size 
in the ordinary type of reamer body with blade slots of 


equal depth. 
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Three bodies are mace up with slots cut 0.007 in. 
shallowe! provress vel . Whe the black = are set out fo 


the capacity of the slot in their original setting thev are 


re moved, moved around one slot, and a new blade added 
Thus the reamer is put back where it started, with its full 
range of adjustment to draw on 

Kach blade gets the full range of adjustment of the 
lots several times instead of only once Havine cOll- 


pleted the evele in body No 1. thy blades are inserted 


m) hod No. Be Whose slots nye started 0.056 in shallower - 
and the same process is gone over agau This design ts 
preferable to shimmimg ane ives bette results 


Adapter for Holding Small Parts 
for Grindine 


By Cuar.es EF. SMarr 

Some time ago I had some pieces to polish that re 
quired an emery wheel n. in diameter with a »s-in 
hol There was no grinder head available with a 
arbor, so the adapter show! the illustration was mac 
This screwed onto the regular 8-in. arbor. 
| 


ardened 


The piece A was made of tool steel and 


and the hol was lapped tO make a good sliding fit 


on the spindle arbor. Then the piece B was bored out 


x 
A 
: 4 i 
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Vat VAAL XY \ ds A 
B 
y 
DETAILS OF THE ADAPTER 
te) fit thre nnetl on | and threaded to be at as \ fit 
on the spindle The adapter BR. which was made of ma 
chinery steel and pare k hardened. Vis reamed with | 
tuper-pin re ymey and the arbor ¢ which Was made 
tool stee! nie drawn fo a dal traw color, was turned 
to fit it. 
How Do You Harden Circular 
. . “~~ 
Forming Tools? 
By J. A. Rave 
For the benefit of one who asked how to harden cir- 
cular forming tools, | will ive mv experience. |] assume 


that he wishes to harden high-speed milling cutters and 
similar tools with delicate edges that must not come in 
contact with coke or a stiff Hame that might distort 
them. 


Use an iron tube (east iron or heavy gas pipe) some- 


what laren r than thy piece To ly hardened: close the 1 
end and put a center point in it. Bury the tub the 
fire and cover completely with coke or coal Take an 


iron rod a little smaller than the hole in the eutter, put a 
center in the end of it. slip the eutter over the rod and 
hold it in the tube with the rod against the cente 
Keep the cutter turning the tile intl is full o 
fine blisters. The edges of the cutter are then about as 


soft as tallow and should not be cashed in the oil. b 
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let down very carefully. Other readers will probably give 
more modern ways of doing this work, but I have found 
th roregolng method al wood practical way when modern 


equipment is not available. 


Multiple Circularizing of the Same 
rirms 
By KE. R. PLAtsTep 


On page 526 appeared an article on the conservation 
ol papel products Thirty years ago I came here as a 
“cub” .in the machine shop, and after many years in the 
drafting room it has for the past eight or nine years heen 
one of my duties to sort the firm’s correspondence and re 
ily to the mechanical portion of it. This has brought to 
my notice the fact that we often get circulars in duplicate, 
occasionally in triplicate, and not many weeks ago we re 
ceived three copies of a certain form letter or circular in 
one mail and two more in the next—or five copies in ail 
all alike, 

So long as mailing lists are used in this fashion, so long 
vill there be chance for further “conservation” in papers 
and inks, no matter whether we are at war or at peace. 

| This trouble is usually caused by a firm buying sev 
eral different mailing lists and circularizing all the 
names on each list without checking them for dupli 


Editor. | 


cate names 


Shaping a Radius 


By R, F. Pott 


It was desired to machine a press anvil to a radius of 
jy in., Which was too large for any lathe at hand. The 
following method was adopted, and it gives good results. 
Che standard A is fastened to the shaper head by thi 
ews B 


It is provided with a fulerum stud (, at ap- 


» 
- 


THE WORK AND FIXTURE 


proximately the desired radi s. UDO whi Is hung the 


t\ 


ve screws and straps #. The feed of the tool is con 
trolled by the screws G. one heme loosened, the other 
to follow (‘oncave and convex surfaces mav hot! 


led) wit! 
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Accurate Angle Plates 
By M. JAackerR 


It was interesting to read, on page 473, Vol. 45, how 
R. A. Gee squared up his angle plates. He does not 
say just how he squared up the plate after grinding away 
at D, but I presume he filed and scraped the edge at A. 

He shows a method of verifying the truth of a square, 
failing to mention that the blade and foot piece com- 
prising the square must be absolutely parallel pieces; 
otherwise, it is impossible to prove up to close limits. 

Suppose a micrometer shows the extremities of the 
square at a and b, Fig. 1, to measure 0.0005 in. less 
when at c and d., In Fig. 2, exaggerating the error 
illustrates better how one would be deceived in proving 
up with a square like this. Although the square hugs 
the angle plate in both tests, neither one is true. If 
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FIGS. 1 TO 5. PRODUCTION OF ACCURATE ANGLE PLATES 
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a master square is not at hand, the nicest way to test and 
true up a square is with the aid of a pair of toolmaker’s 
buttons, a surface plate and a straight-edge. In Figs. 3, 
tf and 5 are shown several positions of the square in 
contact with the buttons and the straight-edge, which is 
clamped down on the edge of the surface plate. The 
square is slid along the straight-edge until contact with 
both buttons is obtained. The result will be as in Fig. 
3, 4 or 5. 

With tissue-paper feelers between both buttons and the 
square at the same time, it will be noticed, in Fig. 3, that 
the tissue paper at A is loose, while that at B is tight. 
This shows that our square must be scraped at B, after 
which it should be brought up against both buttons again ; 
then the square should be brought up on the other side 
of the buttons. Again testing with the two tissue papers, 
we may find that there is still a little more to be scraped 
off at the same point; or possibly we have scraped off too 
much, in which case it will show up as in Fig. 4 and we 
must scrape the square at A. 

If the tissue-paper feelers show an equal friction at 
each button, our square is about as nearly perfect as it 
can be made in relation to the scraped spots opposite the 
buttons. Next, it is an easy matter to scrape the whole 
edge of the square true by the aid of the surface plate, 
being careful not to get below the two scraped spots. It 
is not necessary to tap into the surface plate for the 
buttons. They can be braced down nicely with two light 
wires from a stick nailed to the bench wall. 








MACHINIST 957 


Cleaning Tank for Metal Goods 
By F. C. Mason 


Articles that are to be finished by japanning or plating 
must be cleaned thoroughly and cheaply. In order to 
clean work thoroughly one must have at least two tanks— 
one for the cleaning and the other for rinsing. A great 
deal depends upon the tank, which can be of any size 
to suit requirements. ‘The illustration shows a satis- 
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TANK FOR CLEANING METAL GOODS 


factory tank. There is an outside guard to prevent over- 
flowing when work is boiled too hard. These features are 
all novel, so far as I know. 

At A is the tank proper; at B the steam bottom, which 
is of first-class boiler construction and should be tested 
to 150 Ib. at least. About 75 Ib. steam pressure will give 
satisfactory results. At G@ is shown the outside guard 
and scum trough; at C and PD the steam intake and 
outlet. At F# is the drain from the trough, which ‘s 
connected to the drain pipe, not shown. 

The skimming is accomplished by the use of steam 
jets just under the water level in the tank, which keep 
the surface of water moving continuously toward the far 
end of the tank. The pipe marked A’ extends across the 
tank with steam jet holes, about 4 in. in diameter and 
2 in. apart, drilled the whole length. This jet head is 
fed by the pipe J, regulated by the valve J. By having 
the tanks end to end, with a monorail above and either 
an electric hoist or a chain block, the work can be handled 
in baskets in quantities. By using the proper cleansing 
compound one can thoroughly clean work in 34 to 4 
min. 


. 


Hiring Men Away from Other Shops 
By W. F. Rockwe..* 

Mr, Brophy’s article, in which he discusses the ethics 
of “Hiring Men Away from Other Shops,” is very timely. 
It hardly seems possible that any machine-tool purchaser 
favored with the free services of a mechanic would try to 
employ him without consulting the company that he rep- 
resents. 

We use a variety of semi-automatic machine tools 
and frequently require the services of demonstrators. We 
have never approached these demonstrators, and we never 
would do so without first getting in touch with their em- 
plovers. Where we have a large number of machines of 
this nature which have been purchased from one manu 


*Factory Manager, Torbensen Axle Co., Cleveland, Ohio 
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facturer, we would give preference to a man who had 
For example, we 










































been employed by the manufacturer. 
have a large battery of Cleveland automatics, and several 
men employed in that department were formerly with the 
Cleveland Automatic Machine Co. Needless to say, none 
of these men was ever sent to our shop as a demonstrator. 
We would not employ a demonstrator without communi- 
cating with the Cleveland Automatic Machine Co., and 
any demonstrator who attempted to secure a position with 
us when sent here by his company would be considered 
untrustworthy, and therefore undesirable as an employee. 

Our attitude in this matter conforms to Mr. Brophy’s. 
We think, however, that there are some gains to offset 
the loss when a good man leaves under honorable circum- 
stances to accept a position elsewhere. Our several Cleve- 
land automatic men mentioned above have been thorough- 
ly trained. They know Cleveland automatics, and their 
presence here has enabled us to get along without demon- 
strators at various times. The excellent production main- 
tained has frequently caused visitors to express surprise, 
and we know that in several instances it has helped pro- 
mote sales for the Cleveland Automatic Machine Co. 

No one, particularly the machine-tool builder, should 
have only regret when one of his workmen leaves to go 
to another shop. Both employees and management usu 
ally know where the man came from; and if he is a good 
workman, they receive a good impression of the shop from 
which he came. If it so happens that he takes charge of 
semi-automatic machines with which he is familiar and 
which had been troublesome, due to inexperienced opera- 
tors, he is sure to be of great value to his former em- 
plover. 


x 


Accurate and Convenient Angle 
Plate and Square 


By JosepH HERDINA 


The illustrations show some convenient tools that I 


have in my kit. At A, Fig. 1, is shown an accurate 
angle plate made of cast iron and finished all over. I 
C > 
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ACCURATE AND CONVENIENT ANGLE PLATE AND SQUARE 


use it on the surface grinder for grinding end measuring 


The rod B is held in the V 


rods B and similar work 
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groove by a tool makers’ clamp C and rests on a parallel 
or hloek gage dD. 

The same angle plate A is shown used in conjunction 
with the piece / as a jack for supporting long, slender 
work in the miller. 

In Fig. 2 is shown an adjustable knife-edge bench 
square. The body A is made of pack-hardened machine 
steel. The blade B is made of tool steel hardened, ground 
It is pivoted at C and provided with two 
For setting this and other 


and lapped. 
adjusting screws D and E. 
squares | have made the test cylinder F. This is of 
tool steel hardened, ground and lapped all over and re- 
cessed at both ends. 


Expanding Arbor for Use in 
Lathe Work 
By H. E. McCray 


We have adopted the expanding arbor or mandrel shown 
herewith as standard construction over the six-pin and 
other similar types, as it has a number of features to 
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EXPANDING LATHE ARBOR 
commend it in hard service. The three expanding jaws 
are made in the form of Woodruff keys, relieved in the 
center, the points turned to the proper radius, knurled, 
then hardened. 

The front expanding wedge is operated by a draw bolt, 
worked with a handwheel or air cylinder, as desired. The 
jaws are contracted by two small spiral springs fitting 
in suitable recesses and extending entirely around the 
slotted spindle nose. 

In milling, care must be taken to mill the slots to 
uniform depth and length, as a variation in length does 
not give equal expansion. ‘rhe jaws must also be ex- 
panded against a collar and ground in place on the spindle 
nose to Insure true running. 

In my opinion, where it can be used, there is no better 
device, as the size of the work may be varied withip 
it has few parts, and the parts that wear may 
The casting, or bushing, 


limits ; 
be replaced easily and cheaply. 
is always forced back against the shoulder. Last but 
not least, it can be made up at very small cost, which is 
a decided point in its favor 
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Removing a Faceplate 
By O. D. CartTer 





Taking off a faceplate by the method described on page 
214 seems rather drastic. A better way would be to bolt 
a long bar across the faceplate and hitch the chain falls 








Vtch Chain.» 
tal/ls here 


RIG FOR REMOVING THE FACEPLATE 


near the outboard end, as shown in the illustration. When 
a good tension is applied, a series of sharp blows with a 
light sledge at the points Y will tend to set up vibration, 
which will overcome the frictional resistance. Light 
blows at B below the chain falls, in time with those on the 
flange, will give material assistance. 
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Recessing Tool 


By Ross Lewis 





A certain factory in the Middle West had _ trouble 
in the Potter & Johnston department in machining that 
part of the lift gear marked A in the illustration. The 
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TOOL FOR MACHINING A LIFT GEAR 


metal had a tendency to pile up on the tool. As in most 
automatics, the feed continued, and the tools invariably 
broke. The tool shown at C worked well. 

A soft-steel shank was made with a counterbore to 
eclear the hub B. A hole through this blank held a solid 
sizing reamer. On opposite sides two square tool bits 
were inserted, one with a circular cutting edge slightly 
forward of the other, which had a square cutting edge. 
A space immediately in front of the tools can be cut 
away to allow more chip room. 
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Slot Punch and Die for Hydraulic Press 
By GEorGE WRIGHT 


The accompanying illustration shows a punch and die 
used with a hydraulic press for punching bolt slots 14 
in. long by 7 in. wide in 2 x 2 x 4-in. mild-steel angles. 
As the center distances of the slots vary for.the various 
sizes of machines on which they are used, an adjustable 
locating stop drops into a previously punched slot. In 
this way the time required to lay out the slots is saved. 
The punch and die block are made from close-grained 
hard cast iron, machined where necessary. The die block 
has suitable lugs cast on it for fixing it to the moving 
platen of the hydraulic press. To secure the punch 
block, a &-in. setscrew is inserted from the outside of 
the stationary top platen in the tapped hole provided for 
it in the punch block. With this arrangement it is evi- 
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SLOT PUNCH AND DIE, WITH ADJUSTABLE STOP 


dent that, unlike general practice, the die forms the mov- 
ing part, while the punch remains stationary throughout 
the operation. 

The adjustable locating arm is made from two pieces 
of 14x ;*,-in. flat mild steel, fixed together as shown. It 
is hinged at one end so that it moves upward with the 
stroke of the die, should the beveled finger fail to locate 
itself correctly in the previously punched slot. The 
hinged arm can be swung up out of the way and the dies 
can be conveniently used for punching slots with varying 
centers, after they have been laid out in the ordinary 
manner, , 

In operation the first slot is punched at a given dis 
tance from the end of-the angle; then by means of the 
locating arm the remainder are located. When the di 
is at the bottom of its stroke, the finger attached to the 
hinged arm is not quite clear of its relative slot; the angle 
is pushed forward till the side of the slot engages the 
beveled edge and lifts the arm. The angie is then pushed 
along until the finger falls into the previously punched 
slot; it is then pulled back hard against the vertical 
edge of the finger and is ready for the next punching 
operation. 

This die may not compare favorably with modern 
power-press methods: but as no power press was avail- 
able, the hydraulic press was used. Before its use these 
slots were milled. 
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Why I Am Buying My Bond 


An Editorial 


From a Machine-Tool Builder— 


HEN you ask why I am buying 
Liberty Bonds, I take it you are 
interested in reasons other than the 
patriotic ones common to all of us. In 
my own case, it is enough that this is an 
American war loan and that I| call myself 
an American. But as the head of a 
machine-tool building plant, I see addi- 
tional reasons for buying these bonds. 
This loan is to be the means of financing 
our Government war purchases, and nine- 
tenths of it will be spent in our own 
country. At least one-half of our total 
appropriations will be spent for mechani- 


cal products, battleships, guns, rifles, 
automobiles, ammunition, railroad cars 
and locomotives, airplanes, submarines 


and the like. This first appropriation of 
seven billion dollars, of which this loan of 
two billion dollars is a part, is only a 
starter. As Frank A. Vanderlip says, 
“There will be other loans following 
this as soon as this is out of the way.” 

The total export of metal-working 
machines in our banner year of 1916 was 
less than eighty million dollars. The 
average annual output of mechanical 
products from all the machine shops of 
the United States is in the neighborhood 
of five billion dollars. What is going to 
happen, then, when several billions of 
good healthy American dollars are turned 
loose in the machine shops of this coun- 
try? We will have to get busy as we have 
never got busy before! 

Every dollar of the billions appropri- 
ated and to be appropriated will pass, 
directly or indirectly, through American 
machine shops. Every dollar will make its 
contribution to the activity of machine- 
tool builders and to the activities of the 
men who work with them to build these 
tools. As a plain matter of good business, 
it is up to me to help underwrite this 
Liberty Loan. 


From a Turret-Lathe Operator— 


ERHAPS some of your readers may 
be interested in hearing why a turret- 
lathe operator is buying his Liberty Bond. 


‘Trusting that this may be so at any rate, 


here goes: 

In the first place, let me say that I am 
a real live American. At least I believe 
so and hope so. The work that comes 
from my mill is done right, because I take 
an interest in it and a pride in it. If all 
I had to live for was what the pay clerk 
hands me on Saturday (and believe me, 
[ get as much as any of them), I would 
consider it time to die. 

I belong to the shop bowling team and 
the shop baseball team. And let me tell 
you, when we go up against the other 
shop teams in an argument, I do my bit 
to help our boys bring home the bacon. 

I went down to the ae Station a 
month ago to join Uncle Sam’s soldier 
boys, but the Super got wind of it and 
had a word with the recruiting officer and 
then had a talk with me. He said that I 
could help more ‘in the shop making 
shells than by stopping them at the front, 
and I guess he was right. 

3ut I can’t stand still and see Kaiser 

Bill with his thumb up to his nose grin- 
ning at Uncle Sam. So, believe me, I am 
whooping this old mill of mine up to the 
limit on six-inch shells, and I hope that 
each one of them sinks a submarine. 
And I am helping Uncle Sam send some 
boys acress too. For I have taken a 
hundred out of the old sock and bought 
my Bond! 


From a Machine Designer— 
MACHINE DESIGNER is _ not 


apt to be sentimental, because his 
training makes him look very closely to 
see what makes the wheels go around. So 
in telling why I am buying Liberty Bonds, 
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I want to disclaim any emotional reasons. 
I don’t even wear a flag on my coat lapel. 

As a designer, I have been trained to 
admire truth, work constructively and 
look beyond the machine to the work that 
it performs. A beautiful smooth-running 
machine may produce terribly bad work. 

I have always admired the smooth- 
working efficient machine that Germany 
actually is—until I have during the past 
three years seen the terrible work that 
this machine was really designed to do. 
I realize now that all the workmanship 
spent in building this great machine 
the science and art and skill—was not for 
constructive, but for destructive pur- 
poses. I have seen that Kultur is not 
Truth, but a Lie! 

If a machine that I designed should not 
do good work, I would be among the 
first to seize a sledge hammer and smash 
it. To my mind this Liberty Loan is 
really the sledge hammer that is going to 
smash the terrible German war. machine 
—the machine that grinds up helpless 
women and children as well as strong men 
and then spews them out as human refuse. 

That is why I feel it is up to me, as a 
designer of good machines, to buy a 
Bond and help to smash this bad one! 


From a Machine-Shop Foreman— 

VER SINCE I was a little shaver, 

I have had two ambitions. One was 
to get married, and the other was to save 
money. What has the Liberty Bond got 
to do with these? Nothing with the first, 
for I got married six years ago; but a 
whole lot to do with the second. 

I have two of the finest kids that ever 
wore out shoe leather, and a wife that is 
the best that ever was, except in one way 
—she can’t save money. Every raise in 
pay that I get is lived up to. Sometimes 
I manage to get a few hundred away in the 
savings bank; but as soon as the wife 
finds out about it, there is something 
needed in the way of furniture or a trip. 

But here is my chance, and I’m going 
to grab it. I am going to do my saving 
for the coming year in advance—now! 
I am going to buy a thousand-dollar 
bond on the installment plan. ‘The two 
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hundred in the bank will go as first pay- 
ment, and I find that the firm will carry 
the balance for me over the year, taking 
weekly payments out of my envelope. 
We won’t be as apt to spend this bond as 
we would money in the bank; and yet 
if we need money at any time, the bond 
is as good as gold. I’d like to see the 
savings bank that is as safe as the United 
States Treasury! 

What we don’t have in my week’s pay 
we can’t spend, and I figure one year of 
this is going to give us the saving habit 
that will take care of the home and the 
kids in the years to come. 

So when I have this chance to help 
myself in addition to helping my country, 
you can hardly wonder that I am en- 
thusiastic about it. 


From a Machine-Shop Owner of 


German Birth— 
AM BUYING Liberty Bonds because 
[ am a real American—not by birth, 
for | was born in Germany—but a real 
American at heart. 

Twenty-two years ago I came to 
America with just enough money to get 
me past the immigration inspectors, and 
just enough words of English to get me 
a job as a machinist’s helper. 

My birth as an American did not take 
place on the day I received my citizen 
papers. It went back seven years before 
that to the day that my desire for 
American ideals and opportunities over- 
came the home ties and relations of the 
Fatherland. Since that day the pleasant 
recollections of the Fatherland have been 
fading, but in the last three years its 
wrongs against humanity have stood out 
blacker and blacker. 

All that I have has come from America. 
She has clothed and fed me and given 
me shelter. Under her care I have grown 
in twenty-two years from a machinist’s 
helper to owner of a large shop. 

A child by adoption does not necessar- 
ily love a good mother less than a child 
by birth. America is my mother country. 
For twenty-two years I have needed her, 
and now she needs me. That is why I am 
buying Liberty Bonds. 
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Adjustable Reamer 


The Mantell reamer, shown in Figs. 1 and 2, has 
several points of interest, the first being the method of 
securing a parallel movement of the reamer blade. This 


is accomplished by means of small inclined planes, or 














FIG. 1. MANTELL ADJUSTABLE REAMER 
wedges, that fit into the slot at each end and are prevented 
from moving by means of the small studs. These slots 
are ground a half-degree hollow at one end to prevent 
any rocking of the wedge. This provision, together with 
the ease of grinding the angles accurately both on the 
wedges and on the blades, makes it possible to secure 
uniform and parallel adjustment well within the toler- 
ances demanded by commercial work. ‘The range af 
adjustment is } in. in diameter, which makes it very 
convenient for oversize holes. 

The blades are set at opposite angles, two in one 
direction and four in the other, but so arranged ag to 
give the advantages of uneven spaces and of being able 
to caliper any pair of blades at any point. The adjust- 
ment is made by the fine-threaded graduated nut at the 


end, the stationary zero mark having quarter-thousandth 

















FIG. 2. DISASSEMBLED REAMER, SHOWING DETAILS 


zero is adjustable by 


graduations. ‘This setting stop 
means of five teeth on the under side, so that any ad- 
justment for grinding or for temperature or other changes 
can be readily made by shifting it to a new point. 

For aligning crankshaft bearings, as in automobile 
crank cases, a bar with special supporting bushings is 
used. They consist of an outer bushing with a fine thread 
on the outside of a cone for centering it im the bearing, 


The inner and 


and an inner sleeve that fits the bar itself. 
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outer portions are eccentric to each other, so that they 
can be adjusted to make the hole either concentric with 
the outside or eccentric to about 4 in. This arrangement 
allows the bar to be lined up at will and to be supported 
at as many points as desired, as may be seen in Fig. 3, 


the supporting bushings being shown at A. These 
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FIG. 3. METHOD GF USING REAMERS IN A CRANK CASE 


bushings can be backed out of the way as the reamer 
approaches them. 

In the case shown, the crank bearings are being aligned 
from the two camshafts by means of the rigid end sup- 
ports; in some other cases the crankshaft bearing is 
adjusted by these bushings to give the desired meshing 
of gears, which is done by placing a gear on the bar of 
the reamer and adjusting the bar until this gear meshes 
properly with the gear or the camshaft. This can be 
readily done by means of the eccentric bushings. 

These reamers are now being developed for hand use 
lis well as for bars. They are of various sizes, one large 
set made for a crankshaft with 8-in. diameter 
bearings. The reamers are made by the Taft-Pierce Co., 


Woonsocket, Rhode Island. 


being 


—- 
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Frosting and Spotting Tool 
The Jones-Mowry Co., Jackson, Mich., has placed on 
the market the tool shown herewith, which has been de- 
signed for the purpose of frosting or spotting machine 
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TOOL FOR FROSTING AND SPOTTING 


parts. It consists essentially of a rod, holding the cutting 
tool, and two steel tubes. 

The outer tube is knurled to afford a suitable hand 
hold, while the inner tube has an angular groove in which 
runs a pin fastened to the central rod. An up and down 
motion of the outer tube, while the tool is resting on the 
work, gives the blade the necessary vibrating movement 
for cutting. The inner tube is hardened to prevent undu 


wear. 
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Shell-Band Heater 


The Canada Cement Co., Ltd., Montreal East, Quebec, 
is now marketing the Burnett & Brunning electrically 
operated’ shell-band heater shown in the illustration. The 
device consists essentially of a transformer for single- 
phase alternating current, ‘the ring to 
be heated forming the secondary. The 
resistance to the current induced in the 
ring is sufficient to bring the ring to the 
proper temperature to enable it to be 
pressed into place on the shell. 

The transformer consists of a base 
supporting two uprights around which 
the primary winding is placed. A mov- 
able armature connecting the two up- 
rights is hinged to a third upright and 
counterweighted at its outer end, in 
order to allow it to be easily raised for 
placing or removing the copper rings. 
A refractory material is placed around 
the coils, which are protected still fur- 
ther by a draft of air, from a high-pres- 
sure blower or compressed-air system 
connected to the base of the coil cham- 
ber. A ledge of refractory material is 
provided for holding the ring while it is 
being heated. 

The advantages claimed for the elec- 
trically operated heater are that the 
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polished parallel surfaces and have the size marked on 
each block. 


The blocks are subjected to a secret tempering proces: 


of long duration, which, it is claimed, overcomes the 
tendency for the blocks to change their shape and dimen- 
sions after they are made, except of course for the varia- 














heating is under perfect control, the 
formation of scale is avoided, the heat- 
ing is uniform, and there is no loss 
through burned rings. The time required for heating 
is from + to 5 minutes, two heaters being used for each 


hand press. The current consumed is approximately 

















ELECTRIC SHELL-BAND HEATER 


35 watt-hours per pound of copper heated. The heaters 
are made for any commercial voltage from 220 to 550; 
and for rings for 8-, 9.2- and 12-in. shells. 


ms 


Gage Standards 


Gage standards are now being manufactured by another 
firm in this country, Schuchardt & Schiitte, 90 West St., 
New York City, having entered this field. The standards 
are made from blocks of high-carbon steel, have highly 





GAGE STANDARDS 


tions in dimensions due to normal temperature changes. 
The blocks will adhere to one another if only portions of 
the surfaces are in contact, thus allowing different com- 
binations to be checked against each other. The makers 
guarantee that any combination up to four blocks will be 
correct within +0.00004 of an inch. 

The gages are made up in a number of different sets, 
depending upon the needs of the customer, each set being 
arranged in a wooden case, as shown in the illustration. 
The set pictured consists of 81 gage units; three pairs 
of jaws, 2, 4 and 5 in.; and four holders, 1, 2, 4, 6 and 
8 in. The sets may be had to measure in thousandth, 
ten-thousandths or sixty-fourths of an inch. 


age 
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Precision Grinders 


The Slocum Avram & Slocum Laboratories, 531 West 
2ist St.. New York City, are now marketing the internal 
and external precision-grinding attachments shown in 
the accompanying illustrations, which are easily adapted 
to any bench lathe and are universally adjustable with 
relation to the work. ‘They are equipped with conical 
spindle bearings that are adjustable for wear. The bear- 
ings and spindles are of hardened tool steel, finished by 
lapping. Oil reservoirs are provided for purposes of 
lubrication. 

Fig. 1 shows the external grinder, which is attached 
to the slide rest by means of the vertical T-head screw 
shown at the front. After this screw is fixed on the 
slide rest, the grinder may be adjusted with regard to 
height and angle by the locknuts above and below the lug 
on the grinder head. 


—————— 


| 
























O64 AMERICAN 
Fig. 2 shows the internal grinder, which is fastened 
to the slide rest in the same manner as the external- 


grinding head. ‘The spindle slides inside of the internal 
members of the bearings. being operated by means of 


a swivel knob on the rear end of the shaft. This feature 

















FIG. 1. EXTERNAL-GRINDING ATTACHMENT 

eliminates practically all wear on the spindle and allows 
to be fed to the work either by means of the 
The internal grinder 
If the 


sliding spindle is used in connection with a compound 


the wheel 
spindle or the carriage movement. 
is also equipped with a graduated swivel base. 


rest, grinding may be done at two different angles—one 
hy means of a movement of the slide, and the other by 
means of a movement of the spindle. The drive is by 
a round belt. 

The grinding head of the internal grinder is hinged 


to the swivel base. This permits of the quick withdrawal 

















FIG. 2. INTERNAL-GRINDING ATTACHMENT 

of the grinding wheel from the work for measuring pur- 
poses without disturbing the original setting of the at- 
tachment. When in 
fastened by means of a hinged screw, which clamps it to 


position for grinding the head is 


the swivel base in the exact original position. 


"8 
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Welded stellite Tools 


The Ready Tool Co., Bridgeport, Cenn., has recently 


placed on the market a line of welded stellite tools 
designed to eliminate the excessive waste of this mate- 


rial. The upper of those shown is a double-ended tool 
with flat pointed stellite tip, while the lower is a single- 
the electric 
butt-welding process in a variety of sizes, single or double 
either straight or offset. The 
stellite tool bits with 


ended turning tool. The tools are made by 


company is 
butt-welded 


ended, and 


manufacturing 


also 
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carbon-steel shanks. These are made in standard square 
and rectangular sizes, as well as for turret and Lo-Swing 


lathes and screw machines. If so desired, tools will be 




















WELDED STELLITE TOOLS 


made up from short ends of stellite from the customer’s 
supply of scrap, thus obviating the expense involved if 
new material were used. 

- 


Electrically Heated Molding Press 
for Composition Material 


The Westinghouse Electric and Manufacturing Co., 
Kast Pittsburgh, Penn., has recently introduced electricity 
as a heating medium for presses used in heating molds 
for the manufacture of parts of composition material. 
The heat is 
furnished by two plates, 12 in. square and 3} in. thick, 
the exposed surfaces of which are covered with magnesia 


The presses were formerly heated by steam. 





HEATED PRESS FOR COMPOSITION WORK 


ELECTRICALLY 


losses by radiation. There are 


heat 
units in each plate, each unit being rated 


material to reduce 
four heating 
at 300 watts. 

The 


sembled in a 


units are made up of a flat ribbon resistor as- 
mica sheath, the whole being inclosed in a 
steel casing. ‘The upper plate is stationary and carries 
a thermometer, while the lower plate moves vertically 
to apply pressure to the work. The operating controller 
is provided with 15 contacts by means of which voltages 
varying from 150 to 220 may be impressed across the 


heaters, the heat being thus kept at the desired point. 
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Washington, D. C., May 26, 1917—One of the most fre- 
quent of the difficulties that have beset those who come 
to Washington to offer their services, and to some extent 
those who come by special request, is to find the right 
man to see in regard to their particular problem. The 
addition of new departments and of new men to handle 
the various functions of the work now being done makes 
such a vast array of new names and new offices that the 
information guards who have sufficed in times of piping 
peace are all at sea and are having a difficult time. Then 
too, there are so many changes from day to day, new men 
coming in, offices being transferred from one room to 
another or even from one building to another, that it is a 
difficult task to keep track of all the changes. 

This confusion makes it almost impossible to publish 
a list of men in charge of different phases of the work, 
as such a list might be of no value when vou came to use 
it. In taking up this matter with George Creel, chairman 
of the Committee of Public Information, he suggested 
that time can probably be saved by coming directly to 
his office, 10 Jackson Place (Jackson Place runs directly 
hetween the White House and the War, State and Navy 
Building), or by getting into communication with it. 
This committee can probably give you exactly the infor- 
mation desired, without the undue loss of time that gen- 
erally occurs when other methods are followed in search- 
ing out the proper parties. 


THe Virat Question oF AMMUNITION 


Our inability to make guns in quantity, either rifles or 
larger guns for artillery use, forces us to the necessity of 
taking such guns as we can get in the emergency. Hence, 
the wise decision to adopt the Enfield rifle, which we can 
secure in large quantities as soon as production begins. 
It is definitely settled now that the Enfield rifle is to 
be altered to take our Springfield ammunition. Why 
there should have been the slightest hesitation in deter- 
mining this point, or why using the British ammunition 
should have been advocated, is not clear. Of course, 
some changes in tools, fixtures and gages will be neces 
sarv and will cause a slight delay in manufacturing. 

This fact, however, seems to sink into insignificance 
when we realize that, even with the changes, we can get 
rifles as quickly as we have troops to use them. And 
we surely do not wish to send our troops into battle armed 
with a rifle that we know is inferior in every way to those 
of the Germans, so far as shooting quality goes. With 
the Enfield adapted to take our ammunition, we have a 
rifle that compares very favorably with the Springfield 
in most ways and that shoots much harder than the Brit- 
ish rifle now being used. These changes only require the 


bore to be 0.003 in. smaller, the chamber to be enlarged 
for the Springfield cartridge, and the magazine modified 
to take the new ammunition, which is a comparativel) 
simple change. 

These alterations give a rifle with a muzzle velocity 
much higher than that of the British Enfield, as can be 
seen from the following table. While it is still lower than 
that of the German rifle, it is the best we can do under 
the circumstances. But let us as least do the best we 


can, 
Muzzle Velocity, Muzzle Encrgy 
Ft. per Sec Ft.-Lb 
United States, 0.30 Govt., '06 ?2700 2429 
British Mark VIT, 0.303 2440 2300 
German Mauser, 7.9 mm 2882 2830 


Tue 0.303 4 Low-Power CARTRIDGE 


We must also bear in mind that previous to the war the 
British had intended to discard the 0.303-caliber bullet, 
replac ing it with a high-powered cartridge of 0.276 cali 
ber and having a muzzle velocity of 2790 ft. per sec. In 
fact, the first drawings for Enfield rifles which came to 
this country were for this type of ammunition. Furthe1 
more, the British 0.303 cartridge is of the old rim type. 
while, with the exception of the Russian, every other army 
is equipped with the rimless cartridge that functions 
much more satisfactorily in every way in connection with 
the magazine and the bolt action. It was this head, or 
rim, that caused much of the grief to the makers of the 
Enfield rifles in securing proper functioning, and it rep 
resents the practice of the past rather than of the present. 

Rifle experts claim that the higher velocity of the Ger 
man rifle greatly reduces the life of the arm, that it is 
practically worn out after 1500 to 2000 shots and that 
the advantages do not compensate for the difficulties in- 


volved. But in any case this is not the question, as it is 
a choice between the British or United States ammunition, 
with practically every argument in favor of the latter. 
The Springfield cartridge is enough easier to manufacture 
in large quantities to offset any changes that might have 
to be made, as the British bullet is a built-up affair, consist 
ing of a lead slug with an aluminum tip at the extreme 
point heid together by the cupro-nickel jacket. Not only 
is the rimless cartridge better in the rifle, but it is in 
finitely superior to the rim cartridge in machine-gun 
work, where the operation of the gun is of vital import 
ance and jamming may spell disaster. 

The one and only advantage in using the British am 
munition is that of interchangeability on the field. While 
it is a disadvantage not to be able to interchange ammuni 
tion, the French and British ammunition do not inter 
change, and both have given a good account of themselves 
and seem to be able to overcome the diffi ulty. Knowing 
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this, can there be any excuse for sending our troops abroad 
armed with a rifle that takes obsolete ammunition—am- 
munition that the British themselves would gladly aban- 
don if they could? Do not our troops deserve the very 
best we can give them in the way of equipment instead of 
handicapping them with a rifle of shorter range and less 
stopping power? 

Another argument that has been advanced in favor of 
using the British ammunition is that it could be supplied 
by the British ammunition factories at the front or else- 
where. But is it not better to be entirely independent 
in the supply of ammunition as well as in other things, 
when such an arrangement is perfectly easy? The mak- 
ing of the ammunition is a comparatively simple matter ; 
and if we can transport troops successfully, we can also 
get ammunition to them. 

AFTER Is OVER 

Lastly, the shall then 
supply of rifles that are as modern as those of any army, 
instead of being supplied with arms and ammunition 
that will have to be discarded just as the Krags were some 
vears ago. In fact, these rifles with the old ammunition 
will not be enough better than the Krags of 1898 to do 
And no one would think of recom- 


War 


over, we 


rile 


when war is have a 


bragging about. 


any 
mending the adoption of Krags. 
We have been sadly negligent in not having a large 


supply of Springfields and in not being in better position 
to turn them out in much greater quantities. According 
to Congressman Tilson and others, there is some question 
as to fault. ’ 
spilled milk and the only thing to do is to get the best 
We can 


let us be 


who is at However, it is no use to cry over 
rifles and ammunition we can for our troops. 
find out afterward who spilled the milk. But 
sure we do get the best ammunition for the boys who are 
to go to France, and at the same time have rifles that 
will be of service after the war is over, although we all 
hope that no further need may for them. Do 
not let us abandon a high-powered, modern ammunition 
for that is 
mere matter of convenience and expediency. 


be found 


way, for a 
Nor must 
we forget that the time it will take to raise our new army 


one admittedly poorer in every 


to its proper strength will give us ample time to secure 
the Entields modified for our own ammunition, if we but 
This 


work is already under way, experimentally at least, in one 


make a beginning and get started on the problem. 
large factory, and there is no reason why there should be 
any delay in securing the rifles fitted for our ammunition 


in ample time for the troops that are to use them. 


Farry Srorres or Russtan RIFLES 

In this connection it is interesting to note some of the 
points brought out in the speech of the Hon. John Q. 
Tilson, of (¢ Mav 7, 


some of the questions asked him, how utterly ignorant of 


‘onnecticut, on as well as to see, by 


the manufacturing of rifles or anything else the average 
Mr. Tilson 
that modern warfare is a contest of metals more than of 


Congressman seems to be. began by saving 
men, which bears out all that we have been trying to say 
in the Am. 
machine builder and particularly the builders of machine 
tools. Without them we shall have no armies equipped 
with more than the pike and lance of the olden day; we 
shall have no fleets of either the air or the sea, no transport 
but the horse, and no means of distant communication 


rican Machinist about the importance of the 


but the beacon fire or the waving of smoke signals. 





MACHINIST Vol. 46, No. 22 
Mr. Curry, of California, said that he had been told 
by an employee of the Westinghouse works that they had 
manufactured 1,000,000 Russian rifles within three 
months after receiving the order and did not see why it 
took so long to make the Springfields. Those who are at 
all familiar with the rifle contracts know the utter ab- 
surdity of such a statement, although Mr. Curry naturally 
had no means of realizing this. Another Congressman 
questioned the advisability of telling people how deficient 
we are in the supply of rifles, to which Mr. Tilson very 
properly replied: “Everybody knows it except ourselves. 
All our enemies know it, and we need not try to keep it 
a secret. We had better meet the situation squarely.” 
The rifle is not the only arm that must be modified in 
order to get quantity production; the larger guns are 
even more of a problem, and we shall have to use some 
of the British designs for field artillery. The British 
18-pounder js said by ordnance officers to be a very good 
gun, although probably not as efficient as the famous 
It is unfortunately not possible to get 
these, as none are being made in this country, while a 
firms are at work on guns of this size and larger 


Fren h 75's. 
few 
sizes for the British army. 
Tite QUESTION oF FUSES 

The fuse proposition is also in an uncertain state, ow- 
ing to the lack of capacity of the arsenal. Probably it 
will be necessary to adopt either the modified British or 
the Russian time fuses, regardless of the merits of the 
United States fuse. 
very successfully in large quantities, so that, once the 
matter is the be turned out in ex- 
tremely large lots by a number of firms in several sec- 
tions of the country. The same holds true of the deto- 
nator, or exploder, for high-explosive shells, and this 
change modifies the shell itself from the closed-point and 
open-base shell to the closed-base and open-nose shell of 
the British or Russian type. Indications point to the 
adoption of the Russian exploder for these high-explosive 
shells; and as these have been made in large quantities 
in several plants, here too the outlook is extremely hope- 
ful. We must not sacrifice a single advantage for the 
sake of sticking to our own style of gun or ammunition; 
but when, as in the case of the rifle, it was proposed to take 
a distinctly backward step, vigorous protest should be 


These foreign types have been made 


decided, fuses can 


made. 


REGISTRATION, SELECTION AND EXEMPTION 

There seems to be some confusion between the registra- 
tion of eligibles and the selective draft. They are distinct 
in every way. Registration is simply the enrolling of all 
male residents of the United States between the ages of 
21 and 30 years inclusive. Every male resident between 
those ages must register before the date set, unless he is 
in the regular army, the navy, the national guard or naval 
militia actually in Government service. The later process 
of selection will be made by lot from names on the 
registration rolls, 

In this connection many are asking what will be done 
in the matter of exemptions for those who are more valu- 
able to the country in their present occupations. No one 
seems to know just what the procedure will be or to whom 
the requests for exemptions are to be made. This infor- 
mation will be made public in due time. It seems a wise 
move to make up a list of those in your employ whom 
you consider vital to the carrying on of the business to 
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its hest advantage, not to yourself, but to the country, 
which may or may not be the same thing. By making 
up such a list now, before the selection is made, you can- 
not be accused of trying to exempt for personal or other 
reasons someone who has been called. This list might 
well cover all ages rather than only those between the 
ages of 21 and 30, as other ages may be called later. By 
making out such a list in duplicate, having these lists 
sworn to as to date and names and filing them for future 
reference, you would have very good evidence of your de- 
sire to play the game squarely in every particular. There 
is as vet no provision for filing such exemption lists with 
the Council of National Defense, but a duplicate list sent 
io the council would be taken care of. 


THE QUESTION OF MAN PoWER 


The mobilization of man power is one of the necessi- 
ties of prosecuting a successful war, and the mobilization 
must be preceded by a careful registration or inventory of 
this force. This work has never been done in 
this country, but it must be done to secure best results, 
not only for the present, but for peaceful pursuits in the 
future. Now that the different states are to take up the 
work of securing further inventories of their shops and 
productive capacities, this feature is one that they should 
consider very carefully. The taking of such a census 
must be done judiciously in order to have it of the 
greatest value. The great tendency in any questionnaire 
is to ask too many questions, to attempt to secure a lot 
of minute details that are not only difficult to get, but 
that are of little value after we have them. 

Among the things we need to know is how many kinds 
of work the man can do with more or less skill. In other 
words, what different trades has he followed during the 
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past few years? ‘There are many men who, from force 
of circumstances over which they have no control, are 
doing a much lower-grade work than they are capable of 
handling. If we know what kinds of work a man has 
done, he can be placed in the class in which he is most 
needed and where he will be of the greatest use to the 
country at this time. When an inventory of this kind 
has been compiled, it will be surprising to see how many 
different kinds of labor many of our workmen have been 
engaged in during the past few years. 

In this connection it is interesting to note that the 
Government employment bureaus, which were organized 
about two years ago, are being utilized to secure labor for 
the building of the new ships and for other needed indus- 
tries. This bureau now has 20 zone headquarters ranging 
from Boston to Los Angeles and, at the time of the last 
annual report, had 62 sub-branches. There are bureaus 
at Boston, New York, Newark, Philadelphia, Baltimore, 
Norfolk, Jacksonville, New Orleans, Galveston, Seatt!e, 
Portland, San Francisco and Los Angeles, with sub- 
branches at Portland (Maine), Providence, New Bed- 
ford, Buffalo, Pittsburgh, Wilmington (Del.), ete., all of 
which can be of great service in securing men for this 
important work. 


ArreLANes To Be Mape Here 


The daily papers have had another spasm in the air- 
plane line, but those directly connected with the airplane 
work here in Washington know nothing of the order for 
1800 French machines, which is supposed to have been 
placed. This contract, according to the papers, was only 
a starter, and thousands of airplanes were to be ordered 
from France because machines of American manufacture 
had failed completely to meet the army tests. 


& & 
Heat Treatment of Steel. Tate-Jones & Co., The Society of Automotive Engineers will hold 
P als Inc., Pittsburgh, Penn. Pp. 39; 4% x7%4 in.; its annual convention at Washington, D. C., June 
erson illustrated. This booklet contains much informa- 29, 191i 
tion in regard to the heating, hardening and American Society of Mechanical Engineers 








Keith R. Rod f ~—toeaenmee, = = 
ei , ney, formerly of the Midvale 5 
Steel Co. and the Winchester Repeating Arms Chidsey’s Challenge. 
Co., has joined the staff of the Bullard Machine 
Tool Co. as metallurgist and special counselor in 
the selection and treatment of steels. 


F. Quattrone, chief engineer of the Italian 
State Railways, has returned to the 
States as a special delegate of the Italian State 
Railways to be attached to the Italian embassy 
at Washington. He will have charge of the pur- 
chase and shipment of all materials contracted 
for by the Italian Government. 


dealing specially with 


6x9 in., illustrated. 


Link-Belt Silent Chain. 
cago, Ill. Data Book No 
illustrated. This contains information and tables Providence, R. I 
presented in such form that engineers and power ; 3 
users may select their 
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7 mine their cost. 
The Zenith Metal Co., Indianapolis ind., is 
building a large addition to its factory and plans 


counters. Pp. 16; 4x9 


Vt This is the fifth 


Monthly meeting, first Tuesday. Calvin W. Rice, 


The C. J. Root Co., Bris- secretary, 29 West 39th St., New York City 
tol, Conn. This is the title of a booklet written 
by J. T. Chidsey, president of the company, call- 
ing attention to the merits of Root revolution its fourth annual convention in Cleveland, Ohio 
in. ; Hlustrated on June 14, 15 and 16 A number of technical 


The American Drop Forge Association will hold 


papers and several exhibits will be presented 


United Commercial Gear Cutting. The Fellows Gear 
Shaper Co., Springfieid, 
edition of this treatise, 
the commercial produc each month, Young’s Hotel. W. W. Poole, secre 
tion of spur, helical and internal gears. Pp. 94, _ tary, 40 Central St., Boston, Mass. 


; Boston Branch National Metal Trades Associa 
revised and enlarged, tion Monthly meeting on first Wednesday of 


oat ™ — Providence Engineering Society. Monthly meet- 
_Link-Belt Co., Unl- ing, fourth Wednesday of each month. c 
» Pp. 128, 6x9 in., ‘Thornley, corresponding secretary, P. O. Box 796 


own drives and deter- New England Foundrymen's Association. Reg 


ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 





to double its present capacity for stamped steel- 


work. Forthcoming Meetings 








Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 








Trade Catalogs The twelfth annual 











under the auspices of 
Link-Belt and Sprocket Wheels for Sawmills. men’s Association in 


Link-Belt Co., Chicago, Ill. Book No. 260; pp. Boston, Mass., from Sept 
officers of the exhibit committee are President, 
Malleable Iron Co., East land Monthly meeting, third Saturday Philip 


56; 6x9 in., illustrated. 
J. P. Pero, Missouri 


first Tuesday Elmer K. Giles, secretary, Oliver 
Building, Pittsburcs, Penn 


exhibit of foundry and 
machine-shop equipment and supplies will be held 
the American Foundry- Monthly meeting, last Thursday. O. L. Angevine, 


Rochester Society of Technical Draftsmen 


Mechanics Building, Jr., secretary, 857 Genesee St., Rochester, N. Y 
25 to 28, 1917 The 
Superintendents’ and Foremen’s Club of Cleve 


“Little David” Pneumatic Drills. Ingersoll- g Louis, l.: vice-president, Benjamin D. Fuller, Frankel, secretary, 310 New England Building, 


Rand Co., 11 Broadway, New York. Form No We I} se Electric 
8507; pp. 40; 6x9 in.: illustrated. estinghous Moctr’e 


Forbes Pipe Cutting and Threading Machines. 


and Manufacturing Co Cleveland, Ohio 
Cleveland, Ohio; secretary 

“Imperial X’? Duplex Steam-Driven Compress- Backert, 12th and Chestnut Sts., Cleveland, Ohio; 
ors. Ingersoll-Rand Co., 11 Broadway, New York. manager of the department of exhibits, C » 
Form No. 3311; pp. 20; 6x9 in.; illustrated. Hoyt, 123 West Madison 
The National Gas Engine Association will hold 
The Curtis & Curtis Co., 66 Garden St., Bridge- its tenth annual meeting at the Hotel Sherman, 
port, Conn. Set of circulars hand and power Chicago, IIL, June 5 to 
machines. Illustrated. The American Society 


é reas e é 0 

and treasurer, A Western Society of Engineers, Chicago, Il 

: tegular meeting, first Wednesday evening of each 

St.. Chicago, ‘Mlinois month, excepting July and August. E. N. Layfield 
secretary, 1785 Monadnock Block, Chicago, Il 


Philadelphia Foundrymen’s Association. Meet 
ings, first Wednesday of each month. Manufac 
turers’ Club, Philadelphia, Penn. Howard Evans 


for Testing Materials, secretary, Pier 45 North, Philadelphia, Penn 


“Willey” Electrically Driven Tools, Dynamos affiliated with the International Association for 


and Motors. James Clark, Jr., Electric Co., Testing Materials, will hold its twentieth annual 
Louisville, Ky. Catalog No. 26; pp. 44, 6x9 in., meeting at Atlantic City, 
Headquarters are to be at the Hotel Traymore 


illustrated. This describes grinders, drills, etc 





Tecnnical League of America. Regular meet 
June 26 to 29, 1917 ing, second Friday of each month. Oscar 8S. Teale 
secretary, 35 Broadway, New York City 
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WEEKLY PRICE GUIDE O# 





IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cents per 
pound are from warehouse at the places named 
PIG IRON—Quotations were current as follows at the points and dates New York Cleveland Chicago 
indicated May 25, 1917 May 25, 1917 May 25, 1917 
May 25, One Month One TD seccesesneetenseeéeceves 4.80 4.50 4.50 
1917 Ago Year Ago Toe calk rere és 4.75 5.00 475 
No. 2 Southern Foundry, Birmingham..... $40.00 $35.00 $15.00 Openhearth spring steel... Cee : a = : 0G 6.50 
No. 2X Northern foundry, New York 14.00 41 50 20.75 Crucible” spring steel...... eae 11 00 12.00 
No. 2 Northern Foundry, Chicag 15 00 39.00 19.00 Best cast steel, base price 10.00@ 11.00 12.00 
Bessemer, Pittsburgh 45.95 42.95 2195 Special best cast steel...... 15.00@ 18.00 19.00 
Basic, Pittsburgh 12 00 40.00 18.95 *In bars 
N 2X, Philadelphix ° 44.00 42.50 20.50 . 
No 2 Valley. or , ratte "43 00 10 ro 18 “> PIPE—The following discounts are for carload lots f.ob. Pittsburgh, 
No. 2, Southern Cincianati 12.90 37.90 17.90 basing card in effect May 1, 1917 
Basic, Eastern Pennsylvania. 12 00 38.00 20.50 BUTT WELD 
Gray forge, Pittsburgh 40.95 38.95 18.70 Steel Iron 
Inches Black Galvanized Inches Black Galvanized 
%, % and %... 42% 15% % B OO BM: cccccs 38% 22% 
STEEL SHAPES—The following base prices in cents per pound are for calli % 16% 3114 % allie a 
structural shapes 3 in. by \% In. and larger, and plates 4 in. and heavier, e LAP WEI 
from jobbers’ warehouses at the cities named ~ “LD 
2 wwe cows Ge 27% % OU: Sécéosbabeen 23% 8% 
— New York ~ -—Cleveland—, -——Chicago eh. OD Greece 45% 35%% Peat ates. "30% 16% 
One One One One in ” x STR Ie 31% 7% 
May 25, Month Year May 25, Year May 25, Year YY pee 33% 20% 
1917 Ago Ago 1917 Ago 1917 Ago Cs ws bade 33% 20% 
gg ee — 7. eee : 00 : 10 +50 yr 3 25 1.50 3 . RUTT WELD. EXTRA STRONG PLAIN ENDS 
So stee a 75 00 3.55 50 $25 5.00 3.10 ean . ‘ ‘ enn anu 
Soft steel bar shapes. 475 1.00 50 4.50 3.25 150 3.10 i % and %... 38% Ly % to 1%....... 38% 23% 
Plates dad 7.00 5.15 4.10 7.00 3.65 6.50 3.50 ont 74 ie 
% to Meocecccsese ‘"” 14 Ye" 
LAP WELD. EXTRA STRONG PLAIN ENDS 
BAR IRON—Prices in cents per pound at the places named are as e 40° oa o 1! 24% ae 
follow é vA - 5 ee G sees ce eees oss ox 
May 25, 1917 One Year Ago 7,2 {0 & MR > RR Tia etecehtee sa oa 
, ) . . oA ‘ » - ecossesce oer es) 
Pittsburgh, mill ‘ ‘ 4.00 2.65 . . ye ow Sieg 34% 22%, 
Warehouse, New York 160 $3.25 4 aaa 33% 21%, 
Warehouse, Cleveland ‘ 50 3.25 ' “ 
pn cnn my Sl scanning ; 50 : 10 Stock discounts in cities named are as follows: 
—New York—, -—Cleveland—, -—— Chicago — 
Gal Gal Gal- 
STEEL SHEETS—The following are the prices in cents per pound from Black vanized Black vanized Black vanized 
jobbers’ warehouse at the cities named % to 3 in. steel butt welded 14 22° An 28% 43% 28% 
a i to 6 In. steel lap welded 28° 10% 39% 25% 39% 25% 
cf cr New York—, wy veland -Chicago ~ Malleable fittings, Class B and C, from New York stock sell at 5 and 
SB-2 aw Pe Pe 5% from list price. Cast iron, standard sizes, 34 and 5% 
s-= ~t- : a lt eso = eofo 
== as & E> 82% 5 82% METALS 
7 - ay te : =e VES ae oO MISCELLANEOUS METALS—Present and past New York quotations in 
*No. 28 black....... 7.4 9.25 50 8.25 3.20 7.50 3.20 cents per pound: 
*No. 26 black....... 7 915 10 8.15 3.10 7.40 1.10 May 25, One One Year 
*Nos. 22 and 24 black 7 9.10 5 8.10 3.05 7.35 3.05 1917 Month Ago Ago 
” . = € x ; Lad ”» we 
Nos 18 and 20 black 7.0 9.05 0 8 05 3.00 7.30 3 oo Copper, electrolytic (carload lots) * 2. 629.50 87.00 20.00 
No. 16 blue annealed 7.25 8.70 i) 7.95 37.0 7.70 60 T 6% 00 54.50 48.00 
No. 14 blue annealed 7.00 8 60 6.60 7.85 3.60 7.60 350 , “4 , T < il 50 10 e- pay 50) 
No. 12 blue annealed 6 75 8.55 6.55 7.80 3.50 7.55 5 a . sosiets - rt 4 Sys 
No. 10 blue annealed 6.50 8.50 6.50 7 78 73. 7 50 : 40 Spelter . a ad Soret oe ie eee tenn Ot Ok ‘ - 9.50 11.00 15.00 
*No. 28 galvanized 8.25 11.00 9 25 10.00 ; 50 950 5 50 *Third-quarter copper ; 
*No. 26 galvanized.. 7.90 10.70 895 5.35 9.70 5.20 9.20 520 ST. LOUIS ; f 
*No. 24 galvanized... 7.80 1055 8.80 5.20 9.55 5.05 9.05 5.05 Pe eT oT eee 11.00 10.50 7.37% 
*For corrugated sheets add 25c. per 100 Ib. Note-—-No mill quotations PPOTREE ccccccccccccccccccceeccececeseces 9.25 10.75 14.75 } 
At the places named, the following prices in cents per pound prevail: 
COLD DRAWN STEEL SHAFTING—From warehouse to consumers low ¥ _— 
requiring fair-sized lots, the following quotations hold — New York—— pul leveland——, A Yhicago—, 
ir) Lr) ir) 
a a = Nn = o n 
May 25, 1917 One Year Ago = “, 2 eve rare at. oie ote 
New York . List plus 25° List plus 20° ss ES& = + ss sr te és £° & 
| Cleveland : List plus 10° List plus 10° ae vas wes nega or ne wm“ 
Chicago acoscosccsessen EO ROE List plus 10% Copper speate, new 42.00 44 00 37.50 42.00 37.50 43.00 37.00 
Copper wire carioac 
i Mn. wessaGesdeus 39.50 39.50 37.50 41.00 3250 40.00 37.50 
. Bn. ie ROD  PDiscounts from list price are as follows at the places Brass pipe, base.... 47.50 17.50 14.50 50.00 38.00 47.50 38 50 
Extra Standard eae sheets ee 45.00 45.50 46.50 43.00 44.00 43.50 46.00 
: ' . = Solder % and %& 
a hy 10 ve (case lots) ...... 10.37% 33.87% 44.50 39.50 38.00 39.00 38.50 
ah _ +4. aad Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
Chicago 15 71) “ 4 
. heavier, add Ic.; polished takes Ic. per sq.ft. extra for 20-in. widths and 
Note—For /,-in. and larger the discount is 45% for standard under ; over 20 in., 2c 
BRASS RODS— The following quotations are for large lots, mill, 100 Ib t 


SWEDISH (NORWAY) IRON This material per 100 Ib. sells as follows: and over, warehouse ; 25°. to be added to mill prices for extras; 50% to be 
added to warehouse price for extras 






M: 25. 1917 » Vas i 
fay 25, 191 One Year Ago May 25,1917 One Month Ago Six Months Ago 
New York .. $13.00@19.00 $6.00 Mill ae $12.00 $12.00 oe 
Cleveland 12.00 630 I io ee aw sre 5.50 45.50 $44.50 
Chicago 11.50 5.25 SE -Ks cahanddesocans . 42.00 42.00 18.00 
In coils an advance of 50c. usually is charged CRIGEGO cccccccccccses ; $2.50 42.50 40.00 
Note—-Stock scarce generally ° 
ZINC SHEETS—The following prices in cents per pound prevail: 
Gasteas Bebe F.O.B. GB. .ccccccccsccecccsessescoessces ootbncsebeon eee 
WELDING MATERIAL (SWEDISH)—Prices are as follows in cents per : 
pound f.o.b. New York In Casks Rroken Lots—~ 
c May 25, One May 25, One 
Welding Wire*® Cast-Iron Welding Rods 1917 Year Ago 1917 Year Ago 
%. 1. A. M.S 3 19.00 * by 12 In. long 16.00 PP “ ecteeaneeacenss . 22.00 26 00 23.00 2650 
No. 8, A and No. 10. } % by 19 In. long 1400 8©Cleveland ....... ae 23.00 26.50 23.25 27.00 
Ms , ! % by 19 In. long 12.00 Chicago . . . £3.50 26.50 23.50 27 00 
No = ; : + 20.00@30.00 % by 21 In. long , 12.00 ANTIMONY—Chinese and Japanese brands in cents per pound for spot 
2. o 14 and | delivery, duty paid: 
N . | *Special Welding Wire May 25, 1917 One Year Ago 
No. 2 2° 
) , hoe EE. CIN nasi stcunekionsdoevsbensves 29.00 28.00 
i ee i, ae en ee sa eave ; Cleveland pee dees ocessedes , sie 28.00 5250 
. te . CSCS ESHSS ESOS 38.00 Chicago . édeéiiee secon . spene 29.50 16.00 
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SYNOPSIS—Shells of the size described here are required in large numbers for use in guns 


placed on destroyers or on boats of the type known as submarine chasers. These shells differ 


considerably from the 3-in. ones used in field guns or coast artillery, which have been prevt- 


ously described. The rartous machine Ope rations are given with conside rable de ladl. 





The manufacture of munitions in navy yards, an ex- 
perimental enterprise, inaugurated last year, has proved 
signally successful at Puget Sound. As a general propo- 
sition in peace times, the Government unquestionably is 
wise in giving such contracts to private individuals, there- 
by releasing its own plants for the more important 
repair work on ships. But the Government should 
nevertheless be able to perform any class of work necessary 
for the proper supply of the fleet in all its essentials and 
have definite information at 
hand for the use of individ- 16!" 
uals, should an emergency 


a 


arise. In the machining of j a 
projectiles there is a great 
amount of preparatory work ; 
necessary—special-tool man- % | 
ufacture, gage manufacture 
and the equipping of ma- 

y 


chines—before the projec- 
tiles can be properly and 






economically machined. Ev- 
idence of this has been ob- 
tained in every munition 


LL 


| HM 
 — 


plant visited. Hundreds of ji ann”? 


rejected shells were seen, 
most of which were made 
during the early stages of 
the shops’ contracts. This 
was owing to the fact that the manufacturers had only 
drawings and specifications to guide them in the selection 
of necessary machines and equipment. The Government 
should furnish the American manufacturers with con- 


*I'nited States Navy, Submarine Division 







FIG. 1 DETAILS OF UNITED STATES NAVY THREE-INCH 
COMMON PROJECTILE 





crete actual working examples of all the minute details 
necessary for the proper and efficient manufacture of 
munitions. 

Owing to the great number of 3-in. shells that will 


probably be required to supply the submarine chasers and 
patrol boats now building, a description of the method 
adopted at Puget Sound is here given. ‘The machines 
used are common to all shops, and it is hoped that this 
description will enable private individuals to equip their 

plants and be ready to start 


ae, the work of machining as 

MEE us —_ soon as forgings are re 
Pn . 

777} ceived. Fig. 1 gives the di- 


I wD ) mensions of the 3-in. forg- 
ings furnished the navy yard 
by the American Car and 
: Foundry Company. A radial 
drill is equipped for the first 
operation for the 3-in, shells. 
The chuck shown in Fig. 2 
Wy is a universal three-jaw 
. ip ; 
WL lathe chuck. In the base of 
IW 





t 
the chuck is a center point. 
The female center shown in 
the nib on the point of the 
rough forgings fits over this 
male point. The jaws of the 
chuck are then set up to 
hold the forging, while the small hole in the base is drilled 
out to 4% in. in diameter. The center in the nib is con- 
centric with the cavity of the forging, and the method of 
chucking and drilling the fuse hole in the base of the 
shell brings this hole also concentric with the cavity. The 








——* 
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jaws of the chuck grip the shell about 24 in. from the 
base. The surface of the forgings is somewhat distorted 
by the dies in closing in the base, and the chuck must 
grip below this part of the forging. The swinging arm 
carrving a hardened bushing is closed to engage a perma- 
nent stop and fastened in place by a wing nut, as shown. 





FIG. 5. TURNING BASE AND BAND SCORE 


A 4§-in. twist drill running at 280 r.p.m. and with a 
‘eed of 0.008 in. is used to enlarge the hole. This permits 
he gage rods, shown at A and (, Fig. 3, in operation 
2 to enter, and also removes rough stock for chasing the 
threads for the fuse. The lubricant is soap-water com- 
pound, which has proved very satisfactory for this work. 
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SIZES GV GAND SCORE ARE NOT FINISHED 
OPERATION 2 j BAND SCORE COMPLETED ON OPERATION 8 


FIG. 3. ARRANGEMENT FOR OPERATION 2 


Two machines are equipped for performing the second 
operation, as this operation requires the greatest amount 
of time to complete. A 16x20x1}-in. Warner & 
Swasey belt-driven turret lathe and an 18 x 24x 3-in. 
Jones & Lamson belt-driven turret lathe are used. Fig. 








— 











FIG. 4. TURNING BASE AND BAND SCORE 
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3 shows the Warner & Swasey lathe fitted for performing 
the operations. ‘The forging is held in a collet chuck of 
six segments, separated by small springs, and each 
segment is knurled to give a better grip. The forging 
is first tested for eccentricity by means of the indicator A. 
The finger travels back and forth on the walls of the 
cavity and moves the 
pointer along the grad- 
uations shown. If the 
movement of the point- 
er exceeds the limits 
of the graduations, the 
forging will not clean 
up and is marked and 
set aside. The base of 
the shell is next faced 
off by the tool B on 
the turret head at- 
tached to the crossfeed 
to suit the gage C on 
the lathe turret. This 
establishes the dimen- 
sion 7.42 in. from the 
nose of the cavity to 
the face of the base. 
About 3 in. of the base 
is next turned to a 
diameter of 2.995 in. by the tool D, finished by the tool 
E to 2.980 in. and the band score cut to a diameter of 
2.850 in. and 0.630 in. wide by the tool F. The tool 
G rounds the base to the fillet shown on the drawing. 
The stop H is set for the tools D, F and G. 

This machine is shown in Fig. 4; the view of the shell 
A on the lathe turret and B, Fig. 11, show the machining 
done. The turret head at- 
tached to the cross-slide 
is an ordinary square tur- 
ret head holding tools at 
the corners. The lubri- 
cant used in this opera- 
tion is a compound of 
soap and water. The cut- 
ting tools are all of tung- 
sten tool steel. The Jones 
& Lamson turret lathe, 
Fig. 5, works continu- 
ously on operation 2, the 
tool layout being shown 
in Fig. 6. All selective 
gear is removed from the 
spindle drive, and a single 
back-gear shaft is in- 
stalled. The forging is 
gripped in a draw-in collet 
chuck, operated by hand 
lever, the female center Fig. 2. DRILLING CENTERS 
hole in the nibof the forg- 
ing fitting over a male center point at the rear of the chuck. 
The depth of the chuck allows about 34 in. of the forging 
at the base clear for machining. The diameter at. the 
base is rough turned by the tool A at 45 ft. per min 
speed, 0.01-in. feed and ,%-in. cut. (Where fins have 
been left by the closing-in die at the base, the depth of 
cut is more than *; in.) The turret is indexed one 
position, a straight gage rod is inserted in the base hole, 
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and the forging is faced off at the base by the tool B 
the correct length, which in this case is 7.042 in. from the 
extreme point of the cavity in the shell. 


~ 











so fous. Gt 
B, face off End fo svit Cage 
S yp not Cut of Band Score 
, S€CONA Operation of Band Score, 
Liam 2850! Width 0650" 
Rounding Corner 
firstung Cur 
G, Gage far Determining End Cut 


OPERATION 2 \ 


FIG. 6. TOOL LAYOUT FOR OPERATION 2 


The work runs at the same speed and feed with ;-in. 
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center supported through the turret hole, suitably ar- 
ranged for quick disengagement when the work is un- 
The roughing cut taken the 
forward of the band score to the bourrelet, as shown in 
Fig. 8 and at C, Fig. 11. the 
special carriage mentioned above to shorten the distance 
of tool travel. A speed of 55 ft. per min., ,)-in. feed and 


<—— ooo 
P oa ‘el ' 
eee . Aly 
peer ; Fl 
pi iz "owe 


chucked. is over body 


Two tools are used in 


7 





FIG. 13. TESTING 


FOR 


ECCENTRICITY 


#5-in. cut are adopted for this operation. Forgings are 
run through in lots of 100 on the roughing cut and 
then run through for a finish cut. In this manner, time 
is saved, owing to the rapidity with which forgings can 























cut. The turret is again indexed, and the band score is be chucked and unchucked and to the fact that the 
roughed out with the narrow tool C and finished with roughing cut does not require accuracy. For the finishing 
| 
pan ne j 
°° 
°° 












































mis 
OPERATION 3°] j Tools A & B fer rough turning and finishing body of shell 
Too! C, for finishing cut on bourreket 


FIG. 7 





FIGS. 7 AND 9. 
7—Details for operation 3 


prernere-y 


Fig. Fig 


the §-in. wide-nose tool D. The feed and cut are regu- 
lated by hand through a cutting-off lever. The turret is 
again indexed, and the tool F rounds off the corner of the 
base with the machine run- 
ning at the same speed. 
The finish cut taken 
between the groove and the 
base of the forging on the 
next index of the turret, 
the tool F being used. The 
speed of the work is 120 ft. 
per min., y'y-in. feed, 0.007- 
in. cut. The lubricant 
is soap-water compound. 
Fig. 7 shows the Warner 
& Swasey lathe fitted for 
operation 3. The lathe has 
a special turning carriage 


is 









































fitted to the ways, being 

pushed forward by a regu- 

FIG. 14. MARKING lar turret saddle, which 
THE BASE ‘ ; . 

furnishes the power feed. 


The forging is gripped by a draw-in chuck at the base end, 
which has been finished in operation 2. The female 
center in the nib of the forging runs upon the male 
























OPERATION 4 
POUGH TURN RADIUS POINT 
N° /, Cutting off Tit 


FIG. @ 
N° 2. Rough Turn Radius Point 


TURNING OPERATIONS 


9—Turning operations on the point 


A and B, 
Fig. 7, finish cut the body, and the tool C on the turret 


cut the work is rechucked as before; the tools 


finishes the bourrelet to micrometer sizez. On the finish 
operation, 175-ft. speed, g4-in. feed and 0.007-in. cut 
are used. Soap and water compound is employed in 
both operations. 

Operation 4 consists in roughing the radius point, and 
operation 5 in finishing the point. Both these operations 








FIG TURNING FORWARD OF BAND SCORE 
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are performed in the same machine, a 2 x 24x 13-in. 
Jones & Lamson turret lathe, from which the back gear- 
ing has been removed and a wide-belt drive connected 
directly to the spindle. The diameter of the spindle 
being smaller than the diameter of the projectile, a 


Fig. 9, is fitted to take the 


special outboard bearing A, 
overhang 
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distance from the center of the swivel D; both tools, 
therefore, cut in the same plane. By using the two 
tools the entire surface of the radius point is machined 
when the tool block moves one-half the distance from 
the point to the bourrelet. Owing to the great excess 
of metal on this part of the forgings, it has been found 








from the 
forward journa l. 
The shell is gripped 
just back of the bour- 
relet. in a collet chuck 
B. The 


from an engine-lathe 


cross-slide 


carriage is bolted to 
the swivel base D of 
a planer and 
this rig is bolted se- 
curely to the ways of 
the turret lathe in 
correct for 
turning 
point 
center, as 
Fig. 10. 

cent-shaped 
which is shown at £, 
is bolted to ways to 
furnish a bearing sur- 
face beneath the toot 
slide F. It has a brass wearing shoe of greater radius 
than the cutting tool, to prevent springing; a link @ 
connects the base to the turret saddle H/, and the circu- 
lar movement for radius turning is thus derived from the 
straight-line travel of the saddle. The ordinary feed 
mechanism of the turret lathe gives automatic power feed. 
The tool-holding block carries three tools, as shown. The 
swivel is moved into position so that the cross-slide en- 
gages a stop screw fastened on the face of the outboard- 
spindle bearing, and the cutting-off tool J is then in posi- 
tion to cut off the nib, the feed being made by hand screw. 


vise, 


position 
the radius 
the fixed 
shown in 
The 


casting, 





on 


cTes- 


FIG. 








10. TURNING RADIUS POINT 
necessary to take two roughing cuts. Furthermore, the 
radius point is not forged concentric with the straight 
body. The machine runs at a speed of 200 r.p.m., and 
the first roughing cut is approximately 4 in. deep and 
;ho-in. feed. For the second roughing cut, the machine 
runs at the same speed, which gives about 150 ft. per 
min. at the largest diameter, with a cut 35 in. deep. 
Lots of about 100 are rough turned, and the machine is 
shifted for finish-turning operation 5. 

For the finishing cut the forging is chucked as before; 
the feed is reversed so that the finishing tool Z will 








| 











FIG. 11. SHELLS IN 


The turret saddle // is moved by hand until the tool 
J is at the nose of the forging, the depth of the cut 
being adjusted by means of the regular crossfeed screw. 


The 


tools K and J are permanently set at the same 


DIFFERENT STAGES OF MACHINING 


travel from the bourrelet to the point of the shell. For 
finishing, a speed of 240 r.p.m. is used, about 180 ft. 
per min. at the largest diameter, 0.01-in. feed and 0.015- 
in. cut. The lubricant for both operations is soap-water 
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A jet for each tool is so regulated that it 
The shell 


compound. 
may be utilized on one or all tools, as desired. 


at D, Fig. 11, shows the condition after leaving this 
machine. 

Operation 6 consists of weighing and gaging to this 
point (outside of forging finished) and again after the 
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Fig. 14 shows the device for marking the base, opera- 
tion 7. A supporting 
the two uprights £, across the top of which is the yoke MV. 
On top of .V/ is an air cylinder L operated by the lever K. 
The marking die J is supported by the plate G. The 
counterweights D are attached to the plate G, which slides 
on the two uprights 


It consists of the cast-iron base 








FIG. 15. 


copper band has been finished. The leadingman and the 
inspector perform this operation. Fig. 12 shows the scale 
and various gages. Fig. 13 shows the gage for testing 
the 3-in. projectiles for eccentricity. The shell is laid 
on the rollers; the finger of the gage is inserted through 
the fuse hole, as shown, and is held against the walls of 
the cavity by the small spring on the block C, 
slides in a slot milled in the casting. The 
indicates on the blocks A and B the amount of eccen- 
tricity, the graduations being in thousandths of an inch. 
The shell is revolved on the rollers by hand. The fol- 


vace 


which 
pointer 





TURNING SINUSOIDAL 


for lifting the plate 
and die after mark- 


ing. The conical 
chuck Hf holds the 
shell, base up, for 


marking. The weight 
being up at the posi- 





tion shown by the 
dotted lines, the ac- 
tion is as follows: 
The die is placed 
over the base of the 
upturned shell and 
SCC ured. The air eXx- 
haust valve in the 
cylinder is opened, 
permitting the 


weight B to fall by 
gravity froma height 
of 10 in. There is a 
smal) rebound, but 
this not affect 
the marking. The air 
The die is 


WAVES does 
pressure is turned on, lifting the weight. 
removed, the counterweights lifting the die and _ plate. 
The shell is removed—another one put in the chuck. 
Operation 8 is performed in an old-style wire-feed belt- 
driven Bardons & Oliver 14x 14 x 16-in,. serew machine, 
Fig. 15. In order to obtain sufficient diameter to grip 
the base of the projectile, a special draw-in chuck was 
made for the spindle. A three-throw cam of tempered 
steel is secured to the outside of the chuck body, to give 
the tool the movement necessary for cutting the sinusoidal 


ribs in the copper-band score. Fig. 16 shows the tool 

















FIG. 12 INSPECTING, 
lowing tests are made here: Gage bourrelet for size; gage 
body for size; test for eccentricity; gage length; weigh 
test ca pac ity 


in rough and finished: gage copper band: 


gage fuse-hole threads. 


of cavity; 





W EIGHING 


AND TESTING 


set up for this operation. <A comb-shaped tool is held 
When the 


side is moved forward, this tool shaves the body of the 


in a block on the cross-slide, as shown at A. 


band score to the correct width and diameter. leaving 








974 AMERICAN 


to finish the 
forg- 


ribs sufficiently wide permit the tool C 
sinusoidal waves. The tool A travels underneath the 
ing until the slide engages an adjustable stop, at which 
undercutting tool B at the rear of the slide is 
The operator turns the small 


time the 
in position to function. 


276 "Dam 
Ch a Sal a ies 














OPERATION 6& 
A, firush ma and ep of Band Score 
“Undercut 


8, 

¢, ion Senate Nerves 
FIGS 

16—Set-up for cutting the 


we 
FiG. 16 | 


16 AND 17. 
Fig 


handwheel F operating a wedge that forces the under- 
cutting tools to the sides of the the width and 
depth of undercut being regulated by suitable adjustable 


rr . 
groove, 


stop screws. The operator reverses the direction of the 
handwheel, and the undercutting tools collapse, per- 


mitting their withdrawal from the cutting pesition. 
The cross-slide is next fed in by means of the regular 

feed screw until the yoke and the D connected 

to the wave-cutting tool C in the front tool-holding block 


rollers 











COUNTERBORING AND TAPPING 


FIG. 20. 


am: ¥, —_ 
o>! 


ean 9 
PLACING BAND ON SHELL 
N° | Cutting Arr Fscape through Simusada/ 


N° 2. flatten Band into Score 


Sinusoidal ribs. 
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engage the cam on the chuck previously described. The 
cam produces lateral motion in the tool C, which forms 
the sinusoidal waves. The cross-slide is fed in until the 
stop is reached, which is set for the correct diameter of 
the top and bottom of the waves. The distance of the 
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OPERATION 10 
PRESSING COPPER BAND ii SCORE 


FiG. 17 


OPERATIONS FOR BANDING 


Fig. 17—The banding operation 

band score from the base of the forging is permanently 
maintained by a shoulder in the chuck, which engages 
the base end of the forging. The nose of the forging 
is supported in a ball-bearing female center held in 
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OPERATION I! 


—T 4 A, fog j lurn Copper Band 
FITUS. 


h Turn Band 


FIG. 18. TURNING THE COPPER BAND 


the turret hole. The tools are made of tungsten tool steel 
and may be ground their faces without changing 
their shape. Soap-water lubricant is employed. A speed 


upon 


of 35 ft. per min. is used, all feeds being made by hand. 
Opennion 9 consists in cutting air vents in the si- 
nusoidal ribs and fitting the copper band ready for the 














OPERATION 12 


N° Ream 9 and Covnterboring 
fuse Hoke 
N22. Tapping Hole 


THE FUSE HOLE 


or 





FIG. 21. MACHINING 
Fig. 17 shows the banding press and the 
In order to shift 


special 3-in. 


banding press. 
method of performing this operation. 
quickly from the 6-in. banding to the 3-in., 
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dies were made to bolt to the regular 6-in. dies furnished 
by the manufacturers of the banding press. A gage pres- 


sure of 1000 lb. is used, which gives about 40 tons’ 
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with this tool, which cuts full width and the exact contour 
of the band. A similar tool block is bolted to the tool 
slide at the rear and holds the tool 2. The line of cut 

of this tool is tangent 











to the perimeter of the 
band and is set at the 
correct height for 
shaving the diameter 
to exact size. The cut- 
ting tools are made of 
tungsten special steel, 
are interchangeable 
and may be ground on 
their without 
changing their shapes. 
The speed is 40 ft. per 
min. 


faces 


The feed is reg- 


ulated by hand. The 
lubricant is soap- 
water compound. Fig. 


19 shows the machine 
in operation. The ra- 
dial drill used for oper. 
ation 1 is also equip- 








FIG. 23. LACQUERING INSIDE 


pressure on the band. Two squeezes of the press are 
required. 

Operation 11 consists in rough turning and finishing 
the copper band. This is performed in an old-style belt- 
driven 3x 16x 20-in. Pratt & Whitney wire-feed screw 
machine. A special chuck and a ball-bearing female 
center, similar to the ones described for the Bardons & 
Oliver machine, operation 8, were manufactured for this 


machine. A rigid tool block, holding the formed cutter 











: 
‘ ‘ zs 7 a ~ A 
Sy A, Spraying Manifold ~~! ; 


44 7 peal 
Naval Brass 





. 8" 8 3" Shell Tay 
C, Hanger for Tray 


FIG. 22. DETAILS OF SHELL-HOLDING TRAY 

A, Fig. 18, is fastened to the front end of the cross-slide. 
The line of travel of the tool A is in line with the center 
of the forging, the final depth of cut being regulated by 
a permanent stop to the slide. The roughing out is made 





performing 
The 


chuck 


SHELL ped = for 
operation 12. 
shell is held in a_ three-jaw lathe 
mounted in a cast-iron elevating stand that is bolted to 


universal 


the drilling-machine table, as shown in Fig. 20 and in 
detail in Fig. 21. The bottom of the stand has a female 
center hole in which the point of the shell rests. The 
jaws of the chuck grip the shell between the copper band 
and the base. A swing leaf that carries a hardened bush- 
ing is moved to a permanent stop and locked in place by 
a fly nut. A counterbore, the body of which fits the hard- 
ened bushing, is fed down to the work by means of the 
hand lever. 

The pilot end reams the fuse hole to the correct tapping 
size, and the recess is counterbored to the correct diam- 
eter and depth for the flange on the fuse. The shank 
of the counterbore fits in the drill spindle and is easily 
100) r.p.m. 
and The 
counterbore tool is removed, and the tap and socket are 


removed. The speed for counterboring is 


Soap water compound lubricant is used. 


inserted in the drill spindle. The swing leaf is moved 
to one side, and the pilot at the end of the tap is entered 
in the reamed fuse hole, thus assuring that the threads 
The tap is run 


will be cut concentric with the base. 


at 30 r.p.m., with pure lard oil as a cutting lubricant. 








BAND 


FIG. 19. TURNING 
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The washing and lacquering are done in operation 13. 
The tanks, tables and benches made for the 6-in. projec- 
3-in. shell. Fig. 22 shows the tray 
3-in. shells, each shell fitting over 
washes the inside of the shell. 


tiles are used for the 
twelve 
a nozzle that thoroughly 
By means of the air-hoist cylinder the tray is suspended 
in the tank containing the washing solution; then it goes 


made to hold 


to the fresh water for rinsing, and afterward to the drain 


board. The cavity is dried by compressed air. 


LACQUERING THB CAVITY 


When the cavity is thoroughly dry, the lacquering is 
done, as shown in The funnel in 
the cut shell has a long spout that extends below the 
fuse threads. A small amount of lacquer is poured into 
the cavity through the funnel, and the pipe rig, shown 
in longitudinal cross-section of the forging, is screwed 
When the plug is screwed home, the 


the base of 


. 92 
Fig. c0. 


into the fuse hole. 
end of the pipe ) is immersed in the lacquer previously 
poured in, just clear of the cavity point. The compressed- 
air pipe is connected to B, which throws the lacquer out 
against the inner walls of the shell, the excess escaping 
At FE may be seen a shell 
the surface was 


by the discharge pipe A. 
that cut to determine how 
covered ; no bare spots could be found. 

The fuse hole is closed by waste or a fuse plug, and 
the projectile is painted on a turntable. The shells are 
then sent to the magazine for loading and stowing, ready 


was well 


for issue to the service as acquired. 


— 
~ 
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Internal-Grinding Problem 
By O. D. Carter 


For some time we have been grinding automobile cy!- 
inders on a 16-in. lathe with a grinding attachment built 
by another concern. With this attachment we are able to 
grind a cylinder within 0.0005 in. both round and 
Using a wheel ; in. smaller than the bore, 


in diameter and under can, in about twice 


straight. 
cylinders 4 in. 
the time, be ground with a finish equal to that secured on 
a commercial grinder. 

However, if the wheel is set more than ,%; in. eccentric, 
the small drive rod through the lathe spindle sets up 
considerable vibration, which causes slight wheel chat- 
ter. A larger rod seems to increase this chatter, while 
a rod turned small about midway between its ends lessens 
it to some extent. On account of this failing, for grind- 
ing cylinders above 4 in. in diameter a large wheel must 
be used. This again makes trouble, since the greater arc 
of contact causes the wheel to spring from its work, while 
the torsion of the long driving rod seems to produce a 
varying wheel motion that leaves a slightly rough fin- 
ish, although no excessive wheel wear takes place. 

Since the amount of large work was increasing and a 
commercial grinder seemed out of the question on account 
of both cost and long delivery, the management decided 
to build an attachment that would not have the defects 
of the other. 

The result was a head as in Fig. 1, driven as shown 
in Fig. 2. A gibbed slide several times heavier than 
that on the old attachment was made to give the head its 


throw. This was threaded to fit the spindle, and the 


journal B, Fig. 1, was threaded at H to fit the other 


slide member. The shell A was mounted on this journal 
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by means of the ball bearings C and £. The front 
was a double-row bearing held against the journal shoulder 
by the nut F and tightened in the shell A by the cap G, 
on which the wheel was mounted at G, each wheel being 
first mounted on a sleeve tapered and threaded to fit G. 
The bearing £ was a light press fit in the shell A 
and a snug sliding fit on the shaft B, to allow for ex- 
At D, immediately over the rear bearing, A 
The space LZ was 


pansion. 
was formed for a driving pulley. 
partly filled with oil. 

The grinder was attached to a 19-in. lathe. An angle 
plate was bolted on the carriage, and the cylinders were 
strapped to the plate. A 3-in. wheel run at 3400 revolu- 
This was about 200 revolutions faster 
The result, as shown in Fig. 


tions was used. 
than the other attachment. 
3, was far from pleasing. 

At the bottom the measurements read: Vertical, 4.524 
in.; horizontal, 4.523 in.; near the head the vertical cor- 
responded with that at the bottom, or 4.524 in., while 
the horizontal showed 4.5255 in., making a variation in 
the cylinder of 0.0025 inch. 

Although the lathe was new, we at first doubted its 
They showed close 
The whole was care- 


truth and examined the bearings. 
limits and a fair fit in the boxings. 
fully assembled, taking care that there was no lost motion 
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FIGS. 1 TO 3. INTERNAL-GRINDING ATTACHMENT 


or binding in the bearings. The grinding was not im- 
proved. In their order a spring was substituted for the 
rope and weights, the angle plate was changed for an- 
other, and the gib in the slide was set up absolutely tight. 
After trials the speed was reduced to 3000 revolutions, 
but no relief was experienced. 

The bar was then tapered more and the cap @ light- 
ened with no effect. Under heavy cuts the wheel broke 
down rapidly, and the work was rough; but after truing 
the wheel a light cut produced a good finish. Several 
cylinders produced like results, regardless of feeds or 
speeds. 

Later, I bored a gas-engine cylinder with a bar held 
in the chuck and the tail center, the cylinder cradled on 
the carriage, and brought it within 0.001 in.; and I have 
ground wristpins within close limits, so the lathe is not 
to blame. 

I believe that the shell with its revolving parts is too 
heavy for a bar of less diameter and that the wheel sets 
up a vibration much as does filing steel tubing some dis- 
tance from the steadyrest, while in the other grinder the 
wheel shaft is supported by a large housing that absorbs 
the vibration and allows the overhang from the front 
bearing to be much less. 
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Selling United States MachineTools . 
| in Latin America Me 
By Alfred Thomas Marks ” (Oe 
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i= rel ij YOU CANNOT RUSH 
/ \ ae LATIN AMERICAN TRADE 
{ ail FRIENDSH/P COMES FIRST 
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SY NOPSIS—Sugqgestions as to getting acquaint- 
ed, the use of credentials, licenses and traveling 
South The growth of the 
machine trade with South American countries and 


erpenses im America. 


the way in which it can be increased, 





The itinerary of the traveler who plans to cover South 
America in the shortest possible time and without unnec- 
essary expense should be a matter of careful study. At 
best, the trip is one that should not be undertaken without 
careful preparation and an intelligent comprehension of 
just what it involves. Many failures to get the best re- 
sults in South America may be traced directly to inade- 
quate preparati too much for granted and 
depending upon methods that have been found to operate 
satisfactorily at home. 

It is essential going about a selling trip.in Latin 
America that we understand several all-important phases 
of the enterprise, the chief of which is that we are to deal 
with peoples whose viewpoint on trade, as well as on many 
other subjects, is almost diametrically opposite to ours. 
We are dealing with a people who are naturally suspicious 
of us and who hold to the theory that a man must prove 
himself their friend before they him 
theirenemy. Stated differently—that a salesman is guilty 
of harboring some intention of “doing” them, if he can, 
until he proves to their satisfaction that he 
intention. In a word, he is guilty until he proves himself 
innocent. The other side of the picture is that, once you 
have gained the friendship of the Latin American, it Is 
a permanent and valuable asset—he sticks to you through 
thick and thin. 

While the ability to speak Spanish will be found to 
facilitate business intercourse greatly and the ex- 
pense and annovance of an interpreter, it is nevertheless 
not essential : besides, Portuguese is the national language 
of Brazil, one of the greatest of the Latin American mar 
kets. The inability to speak either of these languages 
need not operate against undertaking the Latin American 
selling trip. More than half the foreign traveling sales- 
men visiting Latin America—not only from the United 
States, but from Europe as well—do not speak the 
languages of the country, but depend upon native inter- 
preters, who are also utilized to assist in carrying samples 

It would seem to be especially timely that we get a 
close-up view of the details of selling our machine tools 
and related lines to the Latin Americans—-that is, just 
what the conditions are that surround the salesman from 
this country—in view of the fact that in the year 1916 
our sales in these lines to Latin American countries were 





cease to consider 


has no such 


save 


not only large, but much more than double those of 1915 
and rapidly increasing. 

While in Montevideo, 
writer happened into the establishment of a 
and met there a representing a European 
machinery-manufacturing He spoke Spanish 
well and immediately got in touch with one of the pro- 
prietors 
hibit his samples and 
back into the cases impatiently. A 
traveler for a New York exporter in 
lines came in with his interpreter and catalogs. 
was under the handicap of not being able to speak Spanish, 
He was greeted effu- 


Uruguay, a few months ago, the 
“distributor” 
salesman 
concern. 


To my surprise he was not encouraged to ex- 
catalogs and finally slipped them 
short time later a 
practically the same 
This man 


so had to have a native assistant. 
sively; the aforesaid distributor carefully inspected the 
catalogs, a good bill was sold, and the incident was con- 
cluded with dinner for the-three of us at a good hotel, 
the merchant underwriting the bill. 


How ONE SALESMAN SUCCEEDED 


Later to stand 
so well with 
third bill he 
Visit 


American field. 


I asked the salesman how he managed 
He replied that this was the 
had sold the house, but that when his initial 
made he decided to Latin 
Ile had been turned down right and left. 
Finally, a German friend engaged in another line sug- 
gested that he adopt different tactics. He “called back” 
on the big distributor, but without catalogs or samples, 
and did not 
insisted upon the merchant having dinner with him and 
talked (through his interpreter) of everything except his 
that subject he carefully steered clear of. When 
he sought his humble hotel, he found that his expense 
account had taken a decided jump, thanks to his hospi 
tality. When he the next found the 
store proprietor awaiting him in the hotel lobby. That 
day he sold the distributor a bill of over $2000. 

The point here is that you cannot rush Latin American 


the customer. 


was almost quit the 


mention business in the remotest way. He 
own line 


arose morning, he 


trade. Friendship comes first: your buver must know 
you. It is simply impossible to sell a house “between 
trains,” as is frequently done in this country. But the 
Spanish American is, above all things else, loyal to his 


friends, and trade once established on this basis is as 
nearly permanent as any trade can be. This trait is what 
such a wonderful Latin 


they studied the people and shrewdly 


gave the Germans grip on the 
American markets 
cultivated the traders 
trade. 


Leaving New York, the traveler usually makes Rio de 


before they said a word about 


Janeiro, Brazil, as a first stop. This voyage requires 16 
days; 6 days more bring him to Montevideo, Uruguay, 
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and another day lands him in Buenos Aires, Argentina, 
the handsomest and most modern cities in 
the world. From here he crosses by the Trans-Andean 
Ry. to Santiago, Chile, on the west coast, and thence he 
travels north to Valparaiso, Lima, La Paz, Guayaquil, 
Bogota and Central American points, passing through the 
Canal on his return to the Atlantic and covering Cuba 
on the home trip. The trip can be made in 10 or 20 
weeks, depending upon the number of points touched and 
the time that it is found desirable to spend in each place 
visited. 


one of 


CREDENTIALS AND LICENSES 

The salesman traveling in Latin America should have 
some documents certifying to his identity and connection 
with the firm he claims to represent. A power of attorney 
is also essential in case the traveler expects to have an 
occasion to enter into any legal contract for his firm or 
to appear in court. Such a power of attorney should be 
legalized by the consular representative of the country in 
which it is to be used. Passports are necessary in only 
a few of the countries. 

Licenses to do business are required in most Latin 
American countries by the various provinces or munici- 
palities, While in most of these countries the license fees 
are small, in some of them—notably in Argentina, Bolivia 
and Uruguay—they are sufficiently high to make it de- 
sirable to find some legitimate means of avoiding their 
payment. This result is usually accomplished by having 
the traveler affiliate himself with some local importing 
house or agency of the firm represented by him, so as to 
enable him to do business as an agent of the local firm 
without payment of a license fee. In Argentina there are 
license fees for each separate province or territory. In 
Bolivia the collection of the license fees is usually farmed 
out to private companies, and travelers are generally able 
to obtain material reductions from the prescribed schedule 
of fees. That the Latin American countries are cognizant 
of the detrimental effect of the present laws affecting 
license fees may be inferred from the report on the sub- 
ject adopted by the International High Commission at 
Buenos Aires, last April, which provides for a single 
license for all the countries. 

The customs treatment of samples is essentially uni- 
form throughout Latin America. Samples without com- 
mercial value are admitted free of duty without any spe- 
cial formalities, while samples having a commercial value 
are admitted under bond or upon deposit of an amount 
sufficient to pay the duty in case of failure to reéxport 
them within a certain time limit. While as a general 
rule refund is granted upon the reéxportation of samples, 
in Cuba only 75 per cent. of the amount deposited is re- 
funded, and this refund privilege is extended only in case 
of samples not exceeding $500 in value. On samples 
valued at more than $500 the full amount of duty is 
collected without any refund. In Colombia the refund is 
limited to 75 per cent. of the duty, without restriction as 
to value of samples. In most countries a definite time 
limit is specified for the reéxportation of samples, but 
extensions are usually granted. In some of the Latin 
American countries reéxportation must take place through 
the port of original entry, while in others samples may 
be reéxported through any port. The sale of a part of 
the samples does not affect the refund privilege, but duty 
is collected on the sold articles. 
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The commercial traveler visiting South America 
should take with him a “To whom it may concern” letter 
of introduction from the firm he represents, so that the 
merchants on whom he may call will know that he is the 
bona fide representative of the firm. An even better 
method of introducing a company’s representative to a 
Latin American buyer, which is more courteous than an 
open letter, is to write to the foreign buyers informing 
them that the representative has sailed for that country 
and will in the near future call on them. This form of 
introduction is much appreciated by Latin American 
merchants and will more readily assure the traveler an 
interview than the mere presentation of a business card. 

These questions are frequently asked by United States 


machine-tool and machinery exporters: What can we sell 











THE LATIN-AMERICAN IS KEEN ON MERIT 


the Latin Americans? Can we find a profitable market 
there in view of the fact that practically all the principal 
mechanics and operatives are Europeans and naturally 
prejudiced in favor of German, English or French 
products in the way of machinery and machine tools? 
Can we compete with Great Britain and Germany in 
South American markets, considering that these countries 
have been for years supplying practically all the machin- 
ery Latin America used? The best and most conclusive 
answers to these questions are furnished by Otto Wilson, 
in charge of the Latin American division of the Bureau 
of Foreign and Domestic Commerce, who talked with the 
writer recently. Savs Mr. Wilson: P 
“When any of our exporters ask the questions, ‘What 
can we do? Can we do it?—and such queries are con- 
stantly being put up to the Department of Commerce—I 
do not feel that I am ultra-patriotic or overconfident 
wen I say that our manufacturers and exporters can do 
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anything the manufacturers and exporters of any other 
country can do, and not only do it as well, but do it 
better. I am willing to go farther and say we can make 
better machine tools than does any other country. The 
fact that in Latin America we are rapidly building 
up sales in this line right now is evidence that we can 
meet the competition. The answers to the can-we-do-it 
question is that we are doing it. 

“Qne very important fact should not be overlooked: 
While Germany and Great Britain have had the start of 
us because they went after the business and we did not, 
nevertheless the Latin American is keen on merit; and 
when he gets a tool that is better than the one he has 
been accustomed to using, he knows it and will adopt the 
better product. Another point that might be emphasized 
is that many writers on Latin American trade insist that 
we must sell the Latin Americans what they have been 
accustomed to and that to try to bring them to our point 
of view is simply waste time. This is true only to a lim- 
ited degree. 

“In going into a market we must needs give the people 
what they know, at first; but it is easily possible, if our 
products are superior to those formerly in vogue, to show 
them that fact. We did it with United States shoes—and 
now American footwear is the standard for all South 
America. And in the matter of tools, as in everything 
else, the South Americans are not so hidebound that they 
will not recognize the better tools and the better ways of 
handling them.” 


EXPENSES OF TRAVELERS 


Lastly, may be mentioned the matter of traveling ex- 
penses in Latin America—and this is a subject not clearly 
appreciated by most American exporters. There is con- 
stant complaint by American commercial travelers that 
their houses raise objections to the size of their expense 
accounts, and the necessary items entering into them 
seem to be much better understood by German, English 
and French exporters. Transportation difficulties, cus- 
toms charges of all kinds, taxes on commercial travelers, 
and different usages in the Latin American business world 
pile up expenses that are quite unknown in the United 
States. Especially is this true of a salesman traveling 
with samples. The details of looking after the shipping 
of trunks, getting them through the customs, etc., often 
take so much attention and time that in cases where a 
number of trunks are carried many European firms em- 
ploy an extra man to accompany the salesman and look 
after the samples. Charges are also much higher for 
an inexperienced man, as prices asked for porterage, un- 
loading, lighterage, etc., are often regulated only by what 
the employee thinks he can obtain. 

Hotel and sample-room rates are high in Brazil, Ar- 
gentina and Uruguay, and decent accommodations, with 
one sample room and meals, will average $12 to $15 a 
In the west-coast countries the 
Inciuding every- 


day in those countries. 
rates are somewhat more reasonable. 
thing, however, a salesman can hardly get along on less 
than $10 a day, and that means extremely careful expendi- 
ture and very little entertaining of buyers at high-class 
hotels. From $12 to $15 a day is a fairer average; and 
if many trunks are carried, expenses may easily run up 
to $20 a day. In some of the countries railway fares are 
as high as 6c. and 8c. a mile, the average for the conti- 
nent being about 5 cents. 
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Lapping Hardened-Steel Surfaces 
By C. A. Macreapy 


The article on page 59 must have been an eve opener for 
the old-timers who have been in the habit of using a 
coarse-grained abrasive and cast-iron rubbing block, al- 
though what they accomplished in the way of embedding 
abrasive in the cast-iron lap is not duplicated by charg- 
ing a lap in the manner described by Mr. Cline. 

To crush the the old-timer had to 
employ a pressure that crushed the grain of the abrasive. 
This grain will not be crushed as fine at the first charg- 
ing as by the following charges, as eventually the surface 
of the lap is completely covered with abrasive. This, of 
course, means that the old is dislodged to replace the new ; 
therefore, for a sharp lap, I prefer the brittle (fine washed 
grade) rather than the tough abrasive. The brittle ab- 
rasive crushes easily with a light pressure and settles in 
among the lodged abrasive more evenly and as permanent- 
ly as is possible with any charged surface. 

Abrasive grains allowed to rub against one another 
in their container—can, bag or lap—will lose their sharp 
cutting edges. These edges will be renewed if the grain 
is crushed. 

A lap surface that is completely embedded with ab- 
rasive will not retain new abrasive in the cast iron 
except by the displacement of abrasive already embedded. 

To recharge a lap means simply to lodge the fresh 
abrasive among the already embedded abrasive grains. 
This disturbs, or crushes, the embedded grains and causes 


coarse abrasive 


new, sharp edges to form, 

A grain of abrasive, if crushed, becomes smaller than 
the original grain, and being irregular in shape, the 
chances of the newly crushed brittle grains occupying 
spaces of more nearly uniform size is greater than when 
the tough grain is merely displaced or rolled over and re- 
embedded. 


Tue IpEAL FINISHER 


The ideal finisher is the oilstone. It has no grains to 
become loose and therefore will cut without scratching ; 
and it may be sharpened by the crushing effect of roll- 
ing abrasive grains on its surface. 

The foregoing are conclusions based upon the old-tim- 
ers’ manner of charging a lap. If they are right in 
principle, then a way had to be found that would give 
the sharp edges and not tear the lap surface abnormally. 

It is good practice to employ a hardened-steel rubbing 
block. There should be just enough kerosene to cover 
the surface with a thin film and not enough to cover 
the lap surface. If the kerosene covers the lap surface it 
causes the edges of the work to lap below the plane 
wanted ; that is to say, the edges are rounded—the same 
condition that in hole lapping is called “bell-mouthing.” 
For this reason, enough gasoline is squirted on the lap to 
mix with the kerosene and carry it over the lap surface. 
When the gasoline evaporates it leaves a thin film of kero- 
sene that will not wear the edge of the work on the aver- 
age gage. My experience has been that a perfectly dry 
lap will gather glazed spots, or “birds’-eyes,” as some 
call them. These are liable to retain a grain at the 
peak of the glazed spot that will scratch. 

The wear on the lap caused by the crushing of the 
fine washed carborundum is so small that I have no diffi 
culty in retruing my laps with a lead lap charged with 
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the 5-min. grade of carborundum. I have two laps (cast- 
iron) that have not been planed for 10 years. These 
laps are 9x9x2in. They are required to be true enough 
to make a knife-edge straight-edge 7 in. long. 

The seasoning of the laps beyond the annealing as de- 
scribed in Mr. Cline’s article is unnecessary, because 
when the abrasive is forced into the surface of the lap 
it sets up stresses that would destroy the seasoning ef- 
fects described. There is quite a change in the surface 
tension of a lap that has had abrasive forced into it, after 
being scraped to fit a surface plate. The curling of a 
heavy cross-sectioned piece while being lapped Is a good 
illustration of this compression of the surface. 

A lap that has been scraped to fit a surface plate is 
not a continuous plane. If it is 90 per cent. a plane, it 
is a good surface plate; but the valleys, I find, raise the 
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FIGS. 1 AND 2 A SOURCE OF ERROR IN MICROMETERS 


dickens with the work edges. There is not much to choose 
between a “narrow gutter’ lap and a scraped lap. 

I have obtained the best results by taking two laps 
just as the broad-nose planer tool left them and lapping 
them together, using, if they are very bad, 120 carborun- 
dum to start with and finishing with 5-min. carborundum. 
If both laps are concave at the start—most planers plane 
concave—one of the laps will become flat before the other. 
To observe the progress of the lapping, the laps should 
be tested often by making a knife-edge straight-edge 
upon them. The hardest iron will work down to isolated 
spots that will have to be discovered and rectified with a 
small cast-iron plate that is used the same as the large 
one. This process will bring a good surface. The final 
correction of the other lap will be done with a true lead 
lap. It is not generally known that a concave lap will 
lap a plane surface if given a sweeping (not rotary) mo- 
tion; the surface around the depression, however, must 
be kept in contact with the surface to be trued. 

I have made many glass test bars on these laps and 
have obtained a finish that when held at an angle re- 
flected objects like a mirror. The lead lap strips or 
loosens the coarse abrasive from the cast iron so that 
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the lap surface can be cleaned with the hand. I have 
also obtained a finish on hardened-steel surfaces similar 
to that of a first-class mirror by using oilstones. These 
mirrors would reflect objects without distortion. The 
oilstone was flooded with kerosene as a lubricant. In 
this class of work a heavy pressure is not necessary ; speed 
and a light pressure fulfill all the requirements. 





In this same article by Mr. Cline there is a statement 
about measuring that I think he will revise if he tries the 
following: Using a ten-thousandth micrometer, adjust 
the anvil as shown in Fig. 1—that is, so that the gradua- 
tions do not quite match. Depend upon the sense of 
touch in making contact of the anvil with the spindle. 
This contact should be made without looking at the mi- 
crometer. After having educated the sense of touch so 
that the lines on the sleeve can be located equally between 
the lines on the thimble, without looking at the microm- 
eter, the touch will be sensitive enough to set the spindle 
on work to be measured. Give this micrometer to the 
men, and by their answers you can judge whether they 
have a heavier or a lighter touch than you. 

Unless one alters the turning effort, measurements will 
often be made where the graduations do not line up. 
For practical purposes, when this occurs, why not call it 
a measurement to the fifth decimal? It may not com- 
pare accurately with “bronze No. 11 or low iron No. 57,” 
but it could be used as a comparison if the measurement 
were taken from an accurate standard. 

The use of the anvil of the micrometer for this test 
throws out all the variables that can enter when a mi- 
crometer is relied on to test the touch of different men. 
Just to mention a few variables that can be verified, I 
will take the possible mechanical defects of the microme- 
ter. 

The faces of the spindle and anvil are not in a plane 
at right angles to the axis of the spindle. This is shown 
exaggerated at B, in Fig. 2. Consequently, there will be 
a «difference in readings if the anvil is moved. The 
spindle end is likely to be more crowning than the anvil. 
This will make a difference if all the surfaces measured 
are not free from the perspiration of the hand, as some 
perspiration is acid and some neutral. For this reason 
a little vaseline rubbed on the work will often facilitate 


measuring. 
A Hasir To Be Avorpep 


Avoid the habit of reading the micrometer at the same 
time the work is measured. I know the average toolmaker 
can accustom his touch to read to the fifth decimal. One 
thing usually noticeable when using a strange micrometer 
is the difference in the friction of the spindle. It will 
throw a man off his touch while making a measurement. 

The following test was adopted in one shop department 
where there were six ordinary workmen. When they first 
came to work at type-mold making and were required 
to duplicate measurements, a piece of unknown size was 





passed around to each man, and the readings given were 
compared. Each man used his own micrometer, with 
which he was familiar, and the readings were within the 
fifth decimal. . 
There have been descriptions of such a micrometer 
as Mr. Cline considers desirable, but it did not read to 
the fifth decimal. It would take some compounding to 











make such a dial or indicator easy to read. 
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By 
SY NOPSIS—This is one of the cases where 
highly specialized handwork beats a machine. 


The methods shown have been in successful com- 
petition for several years with the best molding- 
machine practice. A huge number of vehicle-wheel 
boxes of all sizes are turned out annually at an 
exceedingly low labor cost, 





When first-class mechanics, with ample training, 


results that are hard to beat. 





specialize along certain lines, they are apt to produce 
While the Keagy & Lear 


Machine Co., Coshocton, Ohio, does not confine itself 
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Making Vehicle-Wheel Boxes Without 
the Use of Molding Machines 


ETHAN VIALL 


firm. An effort has simply been made to obtain the best 
method of producing vehicle-wheel boxes quickly, in large 
quantities, 

All the 
the number of 
to the sizes cast, as shown in Fig. 1. 
as %4 to 144 in. 


at the lowest possible cost. 


wheel boxes are cast Im a vertical position, 


patterns to a plate varying according 
The sizes known 
the 
run four or five to a plate, according to length; larger 


have six to a plate; 3 to 31% in. 
sizes have two, and so on, the patterns in no case being 


convenient and quick handling 


and B, 
and square, of heavy sheet iron. 
flask boxes will average 94% in. in diameter by 104% 1. 


made too heavy ior 


Flask boxes, as shown at A are made both round 


The ordinary run oi 














entirely to the making of buggy- and wagon-wheel boxes, 
that part of its business has been pushed more than 
any other, and the results of specializing in this direction 
are plainly apparent. The method of handling the 
box-casting work has been a revelation to many molding- 
machine salesmen. The first cost of installing molding 
machines has never been a deciding factor with this 











FIG. 1. EXAMPLES OF BOX PATTERNS FIG. 2. MOLD PARTLY TURNED OVER 
te 
c ; 
Ch 
a4 
A 
. 
é 5 
eo, 
FIG. 3. READY TO DRAW OUT PATTERN FIG. 4. SAND MOLDS WITH AND WITHOUT CORES 


long for the round, and 11% in. by 16% in. long for 
the square. 

In getting ready to make the mold, the molder sets a 
plate on the floor in the position shown, and puts a flask 


box over it. He then shovels in the sand, rams it down, 


levels it off with his shovel and next gently tips it over 
on its side, as shown in Fig. 2. 


His next movement 
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brings it on end, as shown in Fig. 3. 


of the handle on the bottom of the plate with one hand, 
he gently raps and removes the pattern, leaving the mold 
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Now taking hold 


Vol. 46, No. 23 
The average day’s work of each molder is 165 flasks 

complete. It will be noticed that in doing this work the 

flask is just high enough for the convenient shoveling 








FIG. 5. ROUGH AND TUMBLED BOXES 


ns shown at A, Fig. L. The illus ration ot this mold, 
together with the views of the patterns, will give a better 


idea of the exact shape of the patterns than any amount 





FIG. 7. FILLING A CORE BOX 


of other explanation could. The mold is next dusted as 
usual, and then the cores are placed, as shown at B and 
(. Pouring the melted metal into the center leaves a 





F 











FIG. 6. CORE BOXES, RODS AND CORE 


of the sand, and at no time is it necessary to do any 


heavy lifting to handle the mold. After being removed 
from the mold the boxes are tumbled and are then ready 
to be sent to the machine shop. Fig. 5 shows a few 
boxes just as they come from the mold, and at the left 
are some after tumbling. 

Cores for the wheel boxes are made in the type of 


core boxes shown in Fig. 6. At A and B are complete 


boxes; (' and D have the bottoms removed and placed at 
FE and F, to show the inside; @ are centering rods; //, 
a vent wire; and /, a completed core. 


MAKING THE CorES FoR WHEEL BOXES 


It will be observed that the cap used on the bottom 
of the core box tapers slightly toward the center in order 
to locate the centering rod and core. In filling the core 
box the workman holds it as shown in Fig. 7, with a 
center rod and vent wire together, and presses the core 
mixture around them. The rod is centered at the bottom 
by the cap just referred to, and at the top by the eye. 
The mixture is hammered in around the rod, the wire 
removed, and then the core is lifted out and placed on 
a baking and handling rack close at hand. One of these 
racks filled with cores is shown in Fig. 8. After baking, 
a lot of cores can be easily carried to the molders with- 
out removal from the racks until wanted for use. The 





FIG. 8. CORES IN HANDLING RACK 


sort of spider from which the box castings are easily 


removed, 
Actual timing on a molder at work filling the flasks 
shown, without his knowing it gave 40 sec. flask to flask. 


GENERAL VIEW OF PART OF FOUNDRY 


FIG. 9 


core mixture consists of about four shovels of sea coal 


to a wheelbarrow of sand, no binder being used. 
A view of part of the foundry is given in Fig. 9 and 
. . : ry y 
shows a lot of the molds ready for pouring. The melted 
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metal is carried to the molds in an 850-lb. truck ladle, 


like the one shown in Fig. 10. The truck is moved as 


needed along a track that runs down the middle of the 
foundry. 

The inside of the boxes is machined out first. 
is done on a station-type machine, Fig. 11. 
four tool and ten work stations, the tools revolving only 
and the work being fed up to them by means of a 
hydraulic vertical table feed. 


This 


There are 


This machine was made by 





FIG. 11. 
BORING 


FIG. 10.‘ CUPOLA AND TRUCK 


LADLE 


the Spears & Riddle Co., Wheeling, W. Va. A closer 
view of the tools and table is given in Fig. 12. ‘Iwo 


reamers—a roughing and a finishing—are used for the 
taper part of the bore, and two others for the shoulder. 
As arranged, a box is finished at each indexing of the 
table. The indexing is done by means of a pin inserted 











METHOD OF FINISHING IN A LATHE 


FIG. 13 
in the rim of the table. as shown. The boxes are held 
table in a floating holder, 
dropped by the operator. 


on the into which they are 





MACHINIST 





STATION-TYPE BOX- FIG. 12. CLOSE-UP VIEW OF TABLE 
MACHINE AND TOOLS 
them in lathes. About */,, in. of metal is allowed for 
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Where more accurate work is required, the boxes are 
again finish-reamed in a lathe, as shown in Fig. 13. The 
boxes are held in a floating yoke carried on supports oft 
the carriage and are fed to the combination tool by means 
of the capstan. Work holders for various sizes are shown 
hanging on the wall back of the lathe. 
not machined all over, as only enough is turned to mak: 
the box center and bed properly in the wheel hub. This 
is done by placing the boxes on mandrels and turning 


The outside ts 


4 


the machining work in casting. 


Design of Cut-Steel Bushed Roller- 
Chain Drives 
In the article by Mr. Connor, on pages 589 to 592, an 


omission was made in Table 2, page 590, under the head- 
ing of “Principal Dimensions and Comparative Chain 
Designating Numbers.” A number of sizes made by the 
Whitney Manufacturing Co. 


These are given below with their principal dimensions 


should have been included, 


and the corresponding Diamond chain numbers: 


Pitch, Roll Width, Roll Diameter, 
Diamond Whitney In In In 
149 j ; 04 
153 101 ; A 15 
153 202 } 15 
155 105 ; ‘ 
155 106 | * 
155 469 ; *, 
156 06 1 ; ; 
156 207 1 ; ; 
154 208 1 : : 
151 470 1 i ; 
151 471 1} ; ; 
151 1} ; ; 
152 211 ii ; ; 
152 212 i} ; ; 
157 75 1} ; ; 
157 76 1} ; 3 
157 1 i ; 
158 216 i : i 
158 21 1 | 4 
159 220 1} l 1 
167 230 2 ii 1 
On page 589, it was stated that the maximum speed 
reduction should not exceed 3 to 1. This should have 
read 5 to 1. The lettering on the chart on page 90, 


reading “Oil Wheels 


helow 250 Mark of Steel.” should 
have read “All wheels below 2? 


5 teeth made of steel.” 
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From a Small-Shop Notebook 


By J. A. Lucas 
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INSERTING THE BACK-BONE 
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TAKING THE LATHE TO THE WORK IS SOMETIMES NECESSARY 
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TAKEN FROM ACTUAL PRACTICE 
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RATCHET GR/P MADE OF PIPE AND FITTINGS FOR PIPE OR SHAFTS 
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SEVEN APPLICATIONS OF “OLD MEN” 
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Wages and the Cost of Training 
New Men 


By ENTROPY 

To say that the whole wage question is shot to pieces 
is trite. One man’s guess seems to be as good as an- 
other’s when the question is of how much should be paid 
for a given kind of work. Men arrive at their rate by pre- 
cisely the same method that their employers use to find out 
what price to put on their product. They shop around 
until they find the shop that will pay them the most, 
which is usually the shop that needs men worst. Their 
employer has this advantage, that he does not have to 
turn down one customer after another until he finds the 
best buyer, for he can bid and reject orders, while the 
workman must usually work, for a short time at least, in 
each new shop to establish the fact that he was paid so 
much at Blank & Company’s. 
finding that in this bidding for help 


Employers are 
In spite 


there are more things than money 
of the tremendous the 
move from shop to shop, this increased rate does not 


TO consider. 


increase in rate with which men 
apply very much to men who have been on the last job 
more than a few months or to those who have matured. 
Almost any shop that keeps employment statistics knows 
that its turnover of labor due to men going to better jobs 
is very small among those who have been in their employ 
more than a few months, ranging from three to six. It 
also knows that the larger part of the roaming is among 
young men, unmarried and without strong family ties. 
Among the older men, if the increase in pay follows the 
increased cost of living, which is really a mark of depre- 
ciation of the currency with which they are paid, there is 
little trouble from this source. 

A man who stays steadily on the job is worth more 
than an equally capable man who leaves his job once a 
year, by just the amount that it costs to break in a new 
man and bring him up to an equal state of efficiency. 
that the total cost of 


value of the gang is 


If the man is a laborer, it may be 
bringing him up to the 
merely the cost of the clerical work incident to getting 
If he is there 1s 
always the chance that a 
minute who is so much more capable than the man now 


average 


him on the payroll. a skilled mechanic, 


new man may come along an\ 


on the job that we can make money from the start by mak- 


ing the change. If, on the other hand, machinists are so 
scarce that they can only be trained by apprenticeship, 
then it is an expensive matter, as it seems to be impos 


sible to give them adequate training and make a _ profit 
from them at the same time. 
The man who costs the most to train and whom it is 
most profitable to keep for a considerable length of time 
is the operative who is made from the greenest of raw ma 
terial and trained to do one thing only. The cost of 
breaking in such a man may be almost anything, prob 
into the 
The 
latter cost high because they must have drilled into them 
the making of a 


ably seldom under $25 for simple jobs, up 


hundreds for men whose work is truly mechanical. 
most of the things that require time in 
machinist. Usually they must learn to measure, to set and 
possibly grind a cutting tool and to place work in jigs. 
The first these things are the time-consuming 
factors in the full 
readily grasp the principles will in most cases develop, if 
Men of this class who 


two ol 


teaching trade: and those who can 


allowed to, into all-round men. 
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stay are worth considerably more to the firm that hires 
them than the variety that stays less than a year on the 
job. : ; 

The young unmarried man is the most serious problem. 
Our sympathy goes out to him in his travels, because most 
of us realize that it is better for him to have worked in a 
good variety of shops and to have learned to get along 
with a variety of people. His wanderings are really a 
part of his educational career and should bear fruit many 
times over both for himself and for everyone for whom he 
works. There is certainly no more exasperating man to 
employ than the one who has worked all his life in the 
shop where he learned his trade and whose only reply to 
every suggestion is, “They never did it that way in the 
shop where I came from.” ) 
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Limit Snap Gages 

By Lestre A, WELLS 
The gages described herewith were developed by the 
writer for a factory using several hundred gages of this 
type yearly. a 
Kach gage consists of seven parts as shown 
casting F, parts G, Hf and J. 


-one main 


two each of the The illus- 
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DETAILS OF LIMIT SNAP GAGES 


tration shows the method of assembly and the general ap- 
pearance of the completed gage. 

All the parts are made up in quantity and assembled 
as needed, G being screwed about cs in. under the body 
of the casting, // being pressed into place as far as 
possible, it being the practice to cut off the surplus stock 
with a thin emery wheel, allowing about '/,, in. for fin- 
ishing. When a proper adjustment is obtained the bind- 
ing screw J is tightened and sealing wax is poured on 
top of the adjusting screw G. 

Why would not glass make a good frame for this type 
of gage? Being somewhat acquainted with the glass busi- 
ness, I believe it is not so improbable as it may appear. 
It would make a cheap gage, and one less liable to distor- 
tion from changes in temperature; also, if dropped, it 
would sprung, but would break repair, 
which would be a blessing as anyone knows who has had 
to keep gages checked up for a battery of 800 automatic 


not be bevond 


screw machines, 
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Arrangements of Geared-Head Lathes 


By REGINALD TRAUTSCHOLD 





SYNOPSIS—The demand for geared-head lathes 
and their field are discussed. Geared heads are clas- 
sified according to procurable spindle speeds. Six 
typical layouts are shown and their arrangement 
commented on. 





The advent of the geared-head lathe was coincident 
with the introduction of individual motor drives for 
lathes, not that geared-head lathes are not also well 
adapted to the familiar overhead belted drive, but that 
the abolition of comparatively long center driving belts 
necessitated some substitute for the standard cone pulley 
with its series of spindle speeds. Inability to shift the 
short, tight belts customarily employed for individually 
motor-driven lathes required that the changes in spindle 
speeds needed for securing the economic cutting speed 
for work of varying diameter be obtained through a sys- 
tem of selective gearing. 

The ease, rapidity and convenience in changing spindle 
speeds realized through the selective geared-head trans- 
mission—manipulation of conveniently located control 















































The peculiarities of geared-head lathes commence with 
the transmission of the power delivered by the drive 
shaft, and though the problem presented is the same in 
all cases—the arrangement of a gear train that will fur- 
nish the desired spindle speeds—it has been successfully 
solved in various ways by different manufacturers. 

The drive shaft of geared-head lathes carries the driv- 
ing pulley, connected universally to its shaft through some 
kind of clutch. The operation of the gear trains may 
therefore be immediately arrested by releasing the clutch, 
and the lathe may be started from an active driving pul- 
ley. 
ment of bevel miters on the drive shaft, by overhead 
countershafts or by reversing devices in connection with 
the driving motor, and present no unusual or difficult 
problem in the way of design or construction. 

Geared-head lathes do not necessarily offer any greater 
variety of spindle speeds than can be secured by the cone- 
pulley arrangement, but they do simplify the changing of 
spindle speeds, so that the classification of geared-head 
lathes naturally resolves itself according to the number of 
spindle speeds procurable: An eight-spindle speed geared- 


Reverse speeds may be secured by a suitable arrange- 
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FIGS. 1 TO 3. 





LAYOUTS FOR VARIOUS 8- AND 12-SPINDLE-SPEED HEADS 


Fig. 1—Layout of 8-spindle speed head—speeds controlled by double clutches. Fig. 2—Layout of 8-spindle speed head 
—speeds controlled by sliding gears. Fig. 3—Layout of 12-spindle speed head—gears shifted with pinion and serrated 
hubs 


levers on the headstock instantly producing the desired 
changes in speed—give to the geared-head lathe decided 
advantages in speed changes from lineshaft transmission 
over the more common cone-pulley arrangement with its 
simple but crude and annoying belt shifting. The effi- 
ciency of geared-head lathes is obviously independent of 
whether the drive shaft is driven from an overhead line- 
shaft or from an individual motor. This elasticity of the 





geared-head lathe promises to lead to its adoption for 
work requiring frequent changes in spindle speed, leaving 
the field of “single-purpose” operations to the simpler 
machines. 





head lathe being equivalent to a four-step cone-pulley 
lathe with ordinary back gears, a twelve-spindle speed 
geared-head lathe to a six-step cone-pulley lathe with the 
customary back gears or to a four-step cone-pulley lathe 
of the triple-geared type; the speed changes varying ac- 
cording to geometric progression. 

Typical of geared-head lathe design with eight spindle 
speeds is the arrangement of gears of the Reed-Prentice 
Co., shown diagrammatically in Fig. 1. 

‘A double friction clutch on the drive shaft engages 
either of two gears loosely mounted on the same shaft. 
These gears deliver four speeds to the two gears mounted 
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on a free-running sleeve on the head shaft through the 
two gears on the driven shaft. These four speeds may be 


transmitted direct to the spindle by engaging the friction 
clutch firmly mounted on the head shaft or may be fur- 
ther reduced through the interposition of the back gears. 
The back gears are brought into operation by releasing 
the friction clutch controlling the direct drive and engag- 
ing the positve tooth clutch engaging the face gear that 
is fast to the head shaft. 

The twelve gears constituting the transmission of the 
geared head thus give eight distinct spindle speeds, con- 
trolled by but three operating levers. Four shafts are 
used in this head and the engagement of all gears, with 
the exception of the face gear on low speeds, is through 
friction clutches, to minimize the shock incident to sud- 
den gear engagement in speed changes. 

Another arrangement of gearing that also gives eight 
spindle speeds has been adopted by the Worcester Lathe 
Co., in which but two shafts, the drive shaft and the 
head shaft, are emploved. This arrangement is made pos- 
sible by the mounting of the back gears on a sleeve sup 
ported by the drive shaft and the élimination of the 
driven shaft by mounting on the sleeve of the head shaft 
four gears of varying size. This design is shown in 
Fig. 2. 

Mounted on the drive shaft are two sets of double 
gears, sliding on a key, or spline, which may be shifted 
so as to engage any. one of the four direct driving gears 
on the sleeve of the head shaft, thus securing four dif- 
ferent speeds of rotation for this sleeve. The face gear, 
which slides on a key, or spline, on the head shaft, may 
be shifted to engage the revolving head-shaft sleeve 
through a positive clutch so as to transmit the four speeds 
directly to the spindle. By shifting the face gear in the 
other direction, it engages the pinion of the back gear 
that is loosely mounted on the drive shaft and rotates the 
spindle at the four lower speeds, the gear of the back 
gears being in constant mesh with a pinion connected to 
the driving sleeve of the head shaft. 


TWELVE GEARS MINIMUM FoR EIGHT SPEEDS 


Twelve gears are again employed for the eight spindle 
speeds and this number would appear to be the minimum 
for such range. Two shafts less than in the previous ar- 
rangement are used, however, resulting in a different 
arrangement of gears. Friction clutches are not em- 
ployed but could be used with a slightly different arrange- 
ment of driving gears on the drive shaft. 

An ingenious design for securing twelve spindle speeds 
with the aid of but fourteen gears on four shafts is the 
arrangement adopted by the Springfield Machine Tool 
Co. The arrangement of the gears is typical of geared 
heads developing such number of spindle speeds, but the 
method used in shifting the gears is unusual. This head 
is illustrated in Fig. 3. 

The drive shaft carries a sliding sleeve supporting two 
driving gears that mesh with one or the other of two 
fixed gears on the driven shaft, the sliding driving sleeve 
being moved on a key, or spline, in the drive shaft. The 
driven shaft also carries three sliding gears of varying 
size, one individual and the other two in the form of a 
double gear, which are also mounted on a key, or spline, 
and engage three gears carried by the head-shaft sleeve. 
The two driving-gear speeds are thus increased to six on 
the head shaft and, through the back gears and head gear, 
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six more spindle speeds are obtained. When the drive is 
direct—that is, with the back gears out—the driving 
clutch on the head shaft engages the head-shaft sleeve; 
and when through the back gears, the driving clutch en- 
gages the face gear, the transmission being through the 
back-gear pinion connected to the head-shaft sleeve. 

The shifting of the gears is through the medium of a 
pinion fast to the control lever shafts and the serrated 
hubs, or sleeves, of the gears—an adaptation of the rack- 
and-pinion principle. The driving clutch on the head 
shaft is moved between the head-shaft sleeve and the face 
gear in a similar manner. The body of the clutch is 
serrated, the serrations engaging the operating pinion on 
the control lever shaft. 


TWELVE SPEEDS WITH FOURTEEN GEARS 


Another interesting arrangement of fourteen gears by 
which twelve spindle speeds are secured, one in which but 
two shafts are employed, is shown in Fig. 4. Here, as in 
the two-shaft arrangement for: eight spindle speeds, the 
back vears- are mounted on a sleeve carried by the drive 
shaft and the driven shaft with its intermediate gears 
eliminated. 

In this arrangement, the construction of the Hamilton 
Tool Co., the drive shaft supports two main driving gears 
A and B loosely mounted as far as the driving shaft itself 
is concerned, but straddling an attached shifting friction 
on the drive shaft by which either of the two main driv- 
ing gears may be engaged. The driving gears mesh with 
a free-running double gear on the head shaft, so that the 
active driving gear transmits motion to the other through 
the double gear on the head shaft 
in a manner similar to a set of ordinary back gears. 


the double gear acting 


One of the main driving gears forms an intricate part of 
the driving sleeve on the drive shaft—the sleeve also car- 
rying three other gears. These latter gears transmit mo- 
tion to the triple shifting gears mounted on a key, or 
spline, in the head-shaft sleeve, giving to this member 
six different speeds—three from either of the main driv- 
ing gears. 

In addition to the three driven gears, the head-shaft 
sleeve carries attached a back-gear pinion and a flange 
plate that abuts against the face gear of the head. The 
rotation of the head-shaft sleeve may be transmitted di 
rectly to the face gear by the insertion of a “spring 
plunger,” giving the six direct spindle speeds, or else the 
back gears may be brought into mesh, giving the six lower 
spindle speeds—the “spring plunger” being taken out 
when the back gears are thrown in. 

The back gears are mounted loosely on an eccentric 
sleeve supported by the drive shaft and are thrown in or 
out of action with the back-gear pinion on the head-shaft 
sleeve through the medium of a conveniently located con- 
trol handle, much asthe back gears of an ordinary cone- 
pulley lathe are brought into use. 

The only gears in this type of head that are moved 
any considerable distance are those constituting the triple 
shifting gear mounted on the relatively slow-moving head- 
shaft sleeve. : 

Twelve spindle speeds are secured in the geared head 
of the lathe built by the Lodge & Shipley Machine Tool 
Co., with the use of only thirteen gears, by making two 
of the gears of double width and in constant mesh with 
their respective mating gears, whether actively engaged 
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in transmitting power to the spindle or simply running 
freely. This arrangement of gearing is shown in Fig. 5. 

Four shafts are used in this head and the construction 
is typical twelve-spindle speed geared-head lathes in 
which four separate shafts are used. 

The drive shaft carries two sets of double gears, one 
pair of which is free to travel in either direction on a 
key, or spline, in the drive shaft and the other is held 
stationary on the drive shaft as far as its location is con- 
cerned but is mounted so that it can revolve freely. These 
two sets of gears may be connected into what is virtually 
one member by the jaw-clutch construction of their ad- 
jacent ends. The ae gear, (, of the free-running 
double gear is in constant mesh with the smallest of 
the three gears constituting the free-running sleeve on 
the driven shaft. 

The driven shaft also carries a fourth gear, d, which 
may be shifted as to form an intimate part of the 
triple gear sleeve by the engagement of their respective 
clutch hubs or else may be run in mesh with the smaller 
gear of the free-running double gear on the drive shaft. 
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back cears. The twelve spindle speeds are thus obtained 
through the agency of three shift levers, one controlling 
the movement of gears on the drive shaft, one the gear on 
the driven shaft and the third controlling the shifting of 
the back gears. 

These five illustrations of typical geared heads are all 
more or less similar, differing principally in the methods 
employed for shifting or engaging the gears and upon 
whether independent-driven and back-gear shafts are em- 
ployed or not. A radical departure from the general gear 
shifting method and construction has been developed by 
the Bridgeford Machine Tool Works, however, which em- 
bodies certain features of the customary gear-shifting 
method and the utilization of a swinging gear cone ar- 
rangement for intermediary transmission between the 
drive and driven shafts. This arrangement of geared 
head is shown in Fig. 6. 

The drive shaft of the Bridgeford geared head carries 
but one driving pulley, firmly attached to the drive shaft. 
This engages the largest gear of the gear cone, which is 
free to swing in an are about the drive shaft, the driving 
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A-a, d-W A-a, e-G, H-h 
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( A-a, d-W, x-X, Y-4 | A-b, e-G, H-h, i-X, Z-3 
B-b, d-W, x-X, Y-4 First back gears in A-c, e-G, H-h, i-X, Z-3 
C-c, d-W, x-X, Y-4 | A-d, e-G, H-h, i-X, Z-3 
D-d, d-W, x-X, Y-4 Ase, eG, Heh, i-X, Z-3 

A-a, c-C, d-W, X-x, Y-4 ae 
Bb —C d-W, X- ~ Y-4 A-a, e-G, H-h, h-Y, Z-3 
, ver A-b, e-G, H-h, h-Y, Z-3 
Second back gears in A-c, e-G, H-h, h-Y, Z-3 
A-d, e-G, H-h, h-Y, Z-3 
\- e-G H-h h-Y, Z-3 


FIGS. 4 TO 6 LAYOUTS FOR VARIOUS 12- AND 15-SPINDLE-SPEED HEADS 





Fig 2-spindle speed head—speeds controlled 


by sliding gears. Fig. 5—Layout of 12-spindle speed head 


using 13 gears to obtain the changes. Fig. 6—Layout of 15-spindle speed head—using a swinging gear cone to obtain 


changes 


In either position, gear d is in mesh with the wide end 
gear on the head-shaft sleeve, so six different speeds are 
transmitted to the head-shaft sleeve from the three drive- 
shaft speeds, as indicated on Fig. 5. 

Mounted at the other end of the head-shaft sleeve is 
another wide face gear that is in constant mesh with the 
gear of the back gears, which latter may be shifted so as 
to engage the face gear on the head shaft in one position 
or to revolve freely in the other. 
attached to the head shaft. 

The six head-shaft sleeve speeds are transmitted di- 
rectly to the spindle through the engagement of a 
drive clutch on the head shaft or may be transmitted to 
the spindle through the back gears by disengaging the 
direct drive clutch and engaging the face gear with the 


The face gear is firmly 


positive 


gear A and the largest cone gear a remaining in constant 
engagement. On the driven shaft there are two gears, 
one firmly attached to the shaft for the transmission to 
the head shaft and the other free to shift on a key, or 
spline. This latter gear, G, may be moved along the 
driven shaft so as to engage any one of the gears com- 
posing the swinging gear cone, the gear cone being swung 
at the same time into the position required for the cor- 
rect engagement of the particular cone gear with the 
sliding gear G. 

The stationary gear on the driven shaft, gear //, trans 
mits motion to the head shaft through the gear h with 
which it is also in constant engagement. The gear cone 
illustrated is composed ot five gears of varying size. so 


These speeds 


that five speeds are given the head shaft 
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are transmitted directly to the spindle through the direct- 
drive clutch attached to the head shaft. Through simple 
back gears these five speeds are increased in number by 
five more and through the triple-geared arrangement 
by another five, giving a range of fifteen spindle speeds 
with the use of fourteen gears. 

The first and second sets of back-geared speeds, consti- 
tuting the triple-geared arrangement, are controlled by 
the shifting back-gear sleeve carrying the gears Y and 
Y. The sleeve slides on a key, or spline, in the back- 
gear shaft and XY engages gear i, mounted on the head 
shaft and attached to the gear h. Gear Y engages the 
head-shaft gear h and either XY or Y transmits motion 
to the back-gear pinion Z, gears Y, Y and Z all being 
firmly attached to the back-gear shaft. Pinion Z drives 
the internal face gear z with the direct-drive clutch out 
and either set of back gears in. 

The triple-geared arrangement could be adopted for 
any of the previously described geared heads by the inter- 
position of two additional gears, one on the head shaft 
and the other on the back-gear shaft, necessitating but 
little alteration in the general design of the heads. This 
would convert the ordinary eight-spindle speed geared 
head with simple back gears into a twelve-spindle speed 
mechanism and the usual twelve-spindle speed geared head 
into a transmission giving eighteen spindle speeds. 

Geared-head lathes with eighteen distinct spindle 
speeds are usually limited, however, to those of large 
swing in which considerable difference in spindle speeds 
due to a large variety of diameters of work may be re- 
quired. For lathes of lesser swing, a fewer number of 
spindle speeds is usually sufficient, the demands and re- 
quirements for spindle speeds being no different for 
geared-head lathes than for the older type of cone-pulley 
lathes. 

A Few GENERAL CoMMENTS 


To secure eight spindle speeds, a driven shaft being 
interposed between the drive and head shafts and simple 
back gears employed, two drive-shaft speeds—that is, two 
driving gears of different size—have to be emploved, or a 
gear cone with two steps placed between a single driving 
gear on the drive shaft and the gears of the driven shaft. 
Such an arrangement of geared head may be modified to 
give twelve spindle speeds by the addition of two more 
gears to form a triple-geared arrangement. 

The elimination of the driven shaft in an eight-spindle 
speed geared head necessitates four drive-shaft sleeve 
speeds, or the interposition of a gear cone with four steps 
between a single-gear drive shaft and the head shaft. 
The triple-geared arrangement of back gears may like- 
wise be used with this construction, necessitating the use 
of two more gears but increasing the spindle speeds to 
twelve. 

In the case of the twelve-spindle speed geared head with 
simple back gears and a driven shaft, the drive shaft need 
only have two sizes of driving gears, the driven-shaft gears 
multiplying the number of speeds delivered to the head 
shaft by three, through the equivalent of a three-step gear 
cone. The triple-geared arrangement of back gears in- 
creases the number of spindle speeds to eighteen. 

The omission of the driven shaft necessitates six drive- 
shaft sleeve speeds, while the interposition of a swinging 
gear cone between the drive shaft with a single driving 
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gear and the driven shaft requires a gear cone of six 
steps. 

The number of spindle speeds obtainable without the 
interposition of a swinging gear cone is always an even 
number, but with the swinging gear cone arrangement 
any number of spindle speeds may be practically secured 
as but one driving gear is employed on the drive shaft. 
In this latter construction of geared head, the number of 
spindle speeds is equal to the product of the number of 
steps to the gear cone and two, for simple back-geared 
construction, or to the number of gear cone steps and 
three, for the triple-geared type of geared head. 

Friction clutches, if employed, are always advisably 
placed on the higher speed shafts and positive clutches 
on the head or back gear shafts, the shock of sudden tooth 
contact being less destructive on the slower gears. 

The geared heads described in the foregoing do not, of 
course, include all types of such mechanism, but those re- 
ferred to are sufficiently typical and indicate in themselves 
certain types of designs that have proved successful. 


Small-Quantity Shellac Pot 
By F. L. Trornton 


In small shops where shellac is often used in but small 
quantities, I have found a common oil can, shown, very 
convenient as a container. The spout is cut off at A, and 





SMALL SHELLAC POT 


the handle of a small brush B is inserted. Thus the can 
is made air-tight, so that it will keep both the brush and 
the shellac in good condition. The collar C keeps one’s 
fingers out of the shellac. 


Graduated Vise Jaws 
By A. E. HoLapay 


I have several vises with the front jaw graduated in 
}-in. graduations and find them useful for cutting off 
short pieces of stock, as they save the time of measuring 
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Manufacturing Operations on Wire Wheels 


SPECIAL CORRESPONDENCE 





in contact with the second indexing wheel D. The 


SYNOPSIS—Some of the operations and tools positions for the second row of holes are determined in a 
in the manufacture of wire wheels are shown, similar manner, with the pawl and the notches on fhe 
including an interesting type of taper boring tool periphery of the wheel ). The hub being drilled is 
having inserted cutters. The operations for revolved in the jig by means of the handle Z£. 

assembling the wires in the wheels are fully illus- It will be observed that the jig is tilted at an angle 
trated, also the enameling and baking. by means of the pin F, which fits in a hole machined 








Wire wheels for automobiles do not appear to be used 
so much in this country as in Europe. There are many 
advantages claimed for them, such as equal expansion 
of the entire wheel, as all parts are made of metal, thus 
preventing distortion; they are not affected by excessive 
moisture or the lack of it; they possess greater elasticity 
and are light in weight. 

One of the latest developments in wire wheels, illus- 
trated in Fig. 1, is being manufactured by the Phelps 
Manufacturing Co., Columbus, Ohio. 

The finishing operation on the inside of the rear inner 
hub, which has been finish machined on the outside in 
a previous operation, is shown in Fig. 2. The piece is 
held in the chuck as shown, fitting in the outsidé finished 
surfaces. The hole is then rough bored, finish bored, 
outside faced and taper reamed. The production is four 
hubs per hour. The interesting feature of the tooling for 
this part of the work is the rough boring tool shown 
in position for operating. This bar is made with inserted 
tools of square section high-speed steel and is held in the 
bar because the holes into which they fit have a slight 
taper. After the tools have been drawn down the correct 
angle to suit the taper hole to be machined the tools 
are ground on the cutting edges. in the sub-base of the jig. When drilling the holes 

In Fig. 3 is shown the jig for drilling the spoke holes at the other end of the hub, the drill is guided through 
in the outer hubs. The piece A is located on an arbor the jig plate G. During this operation the pin F is 
that fits into a previously bored hole. The nut B holds placed in the hole 7, thus tilting the hub back into a 














FIG. 1. A COMPLETE WIRE WHEEL 





FIG. 2. FINISH MACHINING THE HUB FIG. 3. DRILLING THE OUTER HUBS 


the hub in position. The various positions for the holes different plane than the one now occupied. These differ 
to be drilled are obtained by fitting the pawl C into the ent angles for the two drilling operations are necessary, 
notches of the index wheel. For the second row of holes so that the spokes when placed in the wheel will be at the 
to be drilled, the jig is slid over until the pawl is correct angle with the center line of the wheel. In the 
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hub shown sixty-two ain. holes are drilled. The 
produc tion is 15 pleces per hour. 

In Fig. 4 is shown how the spokes are put in the 


wheels. The wires are slid into the holes of the hub— 





FIG. 4. PUTTING IN THE SPOKES 

a button head prevents them being drawn through too 
far—and then placed through the holes in the rim, A 
nipple is afterward screwed onto the threaded end, which 
is the part reaching through the rim. The nipples are 
then tightened with a screw-driver. 
of these wheels may be spoked in an hour. 

The wheel is then placed on the fixture shown in 
Fig. 5 and the spoke nipples tightened until the wires 
are tight and the wheel runs true. In Fig. 6 is shown 
the fixture with the wheel removed. It will be seen that 
the rim of the fixture is provided with openings. The 
lower wires of the wheel fit into these openings, the 
hub locating on the turned arbor A. When the nut is 
tightened on the arbor threaded end the wheel is held 
firmly in position, so that the tightening operation may 
An average of four wheels 


An average of six 


be performed conveniently. 
may be put through this operation in an hour. 


The wheels are then trued in the fixture shown in 
Fig. %. The wheel is placed on an arbor that fits into 


the bored hole and the spokes tightened until the wheel 
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After the wheels have passed inspection to cover all 


the machining operations, they are enameled. This 
operation is performed as shown in Fig. 8. The wheel 
is held by the man and dipped into the tank A. After 





FIG. 5. TIGHTENING IN THE SPOKES 
every part has been immersed, the wheel is placed on the 
The superfluous enamel drops into the 


When 


pipe as shown. 
trough underneath and thence back into the tank. 




















TRUING THE 
WHEEL 


FIXTURE WITH FIG. 7. 


REMOVED 


FIG. 6 
WHEEL 


one of the has been filled, it is transferred to a 


truck that holds two pipes and the truck wheeled onto 


pipes 


tracks that run into the oven where the enamel is baked. 





FIG. 8 DIPPING THE WHEEL 
runs true. The straight-edge A is placed against the 
edge of the wheel rim, the wheel the 


spokes adjusted until the straight-edge touches at all 


spun round and 


points on the edge of the rim. 


FIG. 9. BAKING THE ENAMEL 


In Fig. 9 is shown the oven, in which are three trucks 
holding 120 wheels. For the most part enamel of two 
colors is being used to cover the wheels. For the white 
the oven is kept at 150 deg. F. and for the priming coat 
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the wheels are left in the oven 1 to 14 hours. For the 
finishing coat the wheels are left in the oven 24 hours. 


When the wheels are covered with black enamel the 
oven is kept at a temperature of 350 to 400 deg. F., and 


the wheels are left in the oven 14 hours for the priming 
coat and 2 hours for the finishing coat. The hub is then 
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FIG. 10. FINTSH REAMING THE HUB 


reamed, to remove any enamel that may have gathered in 
the hole. This operation is shown in Fig. 10. The tool 
is fed down until the hole is the correct size, a gage 
being used to test the operation. The wheels are now 
conveyed to the shipping room and are ready for use on 
the automobile. 
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Gages for Transmission Sliding 


Shafts and Gears 
By A. E. 

In Fig. 1 is shown a gear with four equally spaced 
broached keyways. Careful work is required through- 
out, as with an accurate there three 
chances for error in the spacing of the keyways, and these 
errors may either accumulate or correct themselves in the 
subsequent operations. 

There seems to be only one “best” type of gage for the 

inspection of the keyways in the finished gear. This is 
shown in Fig. 3. The body is ground, and the keyways 
are also ground for inserted keys. If desired, this gage 
can be made in limit form by making the keys to “go” 
size for a little more than the width of the gear to be 
gaged, the rest of the key being a “not go” dimension The 
body of the gage should be made of one diameter through- 
out and not in limit form. 
« Dividing heads for the surface grinder are not usually 
part of the equipment of a small toolroom. How to 
grind accurately by other means both the sides and the 
bottom of the keyways is shown in Fig. 4. For conven- 
ience, two gages are made in one piece with grinding 
stock left on body, end bearings and in the keyways, 
which should have clearance grooves machined in the cor- 
ners, and holes tapped for the fastening screws. After 
hardening, the gages should be carefully straightened, 
the body ground to size, or plus 0.0002 in. for lapping, 
and the ends ground to some convenient standard size, at, 
the same time facing the shoulder. 
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The two square blocks shown must be made as accur- 
ately as possible, with the sides square with each other 
and parallel with the bore, which should be central and a 
good fit on the ground ends of the gages. With the aid 
of a surface plate and indicator for setting them the gages 
should be clamped on the blocks by the end binding screws 
with the keyways central, as shown in Fig. 4. 
of the surface grinder should be thinned down till it widl 
pass freely in the milled keyways, and the cutting side 
relieved to within 1/16 in. of the edge. With the back 
plate of the surface grinder set up to the required height, 
a cut is taken over its edge, to insure its being true with 
the ways of the grinder. 

The blocks and gages, as one piece, are placed on the 
magnetic chuck, with the blocks against the back plate 
and the cross-slide adjusted until the wheel just touches 
the back face of the keyway. 
slide the gages are turned end for end, and a trial eut is 


The wheel 


Without moving the cross- 
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FIGS EXTERNAL AND INTERNAL GAGES 
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taken over the other side of the same key way, then over 
both sides of the other three key ways in succession. By 
repeating this procedure for each adjustment of the cross- 
slide the keyways are eventually ground out to required 
width and will be parallel and central with tie body of 
the gage. The spacing can be checked up by measuring 
with micrometers across corners, but with accurate blocks 
and careful work this method can be relied on for correct 
results. 

The making of gages for inspecting shafts having a 
offers some interesting problems, also 
In Figs. 5, 6 and 7 are shown 


section like Fig. 2 
a wide range of design. 
three different types of gage, which will suffice for this 

In Fig. 5 is shown a solid gage similar to a ring 
This is not a durable gage as very little usage 


article. 


gage. 


ends its value for reference purposes, owing to the fact 
that while the hole can be finished to size after harden- 
ing, the slots must be machined to size, previous to hard- 
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ening, making the accurate spacing of the slots more or 
lt is not to be recommended for 
However, as it is the 


less a matter of doubt. 
either quantity or quality gaging. 
simplest and cheapest to make—a recommendation in 
many shops—it must not be overlooked. 

The only difficulty experienced in making these solid 
gages is in the spacing of the slots. A slotting attach- 
ment on the miller handles this work nicely, with the 
gage held in the dividing-head chuck. The shaper can 
also be utilized, if nothing better is available, by clamp- 
ing the dividing head to an extension plate on the knee. 
The machine best suited for the work, however, and one 
rarely used outside of its regular production work, is the 
Fellows gear shaper, as with a few simple attachments it 
can be turned into an ideal indexing slotter. 

The gage to be slotted can be set dead true on the work 
srindle of the machine or on a suitable faceplate, and 
a toolholder to take a slotting tool may be used in place of 
the regular cutter. A stud, squared on the end to fit a 
crank, is screwed, instead of the usual nut, against any 
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being ground to the required width of slot or, better 
still, about 0.0002 in. left on all the ground surfaces for 
lapping to finished size. 

In Fig. 7 is illustrated a gage composed of four seg- 
ments and four spacing blocks, finished to the required 
width of slot and held together by screws. They may be 
pressed into a knurled retainer, or the retainer may be 
heated sufficiently to allow it to be slipped over the as- 
sembled gage, which it will hold firmly when it is cold. 
Although this gage is a little more complicated than the 
one shown in Fig. 6 the added cost is more than compen- 
sated for by provision for adjustment when worn, both in 
the hole and the slots. The gage is roughed out, with an 
allowance for grinding in the hole and on the outside 
diameter. 

After the holes for the fastening screws are drilled and 
tapped, four slots, 1/32 in. less than finished size in width, 
are milled at 90 deg. to each other, from the outside to 
about } in. from the hole. After hardening, the hole 
is ground, leaving an allowance for lapping. The out- 








suitable change gear on the lower 7 
wormshaft for hand indexing, and a r : " £ dh * 
pointer is fitted to coincide with a zero sf 57H tte, ’ | 
line scribed on the side of the change at 
gear. The rotary feed is of course dis- ; = 
engaged and the machine used simply ‘g \ ; 
as a slotter, although the radial feed 3 = Yd 
can be used for feeding in to depth. : ee. a 
The 36-in. index wheel of this machine ‘ pear 7 
must necessarily give more accurate re- me i oe 
sults than the 6- or 8-in. wormwheel of ai ‘Nt 
a dividing head. After hardening, the bet i a ee a me 
gage must be carefully trued up for —— ANS y an CORA = 
grinding the hole, or the spacing of the | | let a ee | + 
slots will be inaccurate in the finished |§| 8§& 8 ~M 
gage. . 1 ¥ oe ik Ricca 
In Fig. 6 is shown a built-up gage |3) “7% ower FIG9 ae Feet eine 
that needs little explanation. It has | | ) 
the advantage of the slots being ground FIGS. 8 TO 11. METHOD OF MAKING THE GAGES 


after hardening and allows for a slight 

adjustment when worn. The outer knurled ring acts mere- 
ly as a retainer for the gage proper, consisting of two main 
segments and two flat plates ground to the finished size 
of the slot separating them. The gage is first made in 
ring form, Fig. 8, grinding stock being left in the hole 
and outside diameter; the holes are drilled and tapped 
for the fastening screws, and the two opposite slots are 
The other two slots are machined as in Fig. 
After harden- 


roughed out. 
8, to facilitate separating the segments. 
ing, the hole is ground to size or minus 0.0002 in. for lap- 
ping, and the outside diameter is ground to fit the bore 
of the holding fixture as shown in Fig. 9. 

This fixture should be made as accurately as possible, 
as the errors in it will be multiplied in the finished gage. 
The two working edges must be equidistant from and to- 
gether with the base, parallel with the bore. The distance 
from the base to the center of the bore is measured and 
gage segments can be 


recorded, so that the faces of the g 
ground and measured from the base. The slots are 


ground in the same manner as the keyways in Fig. 4, by 
placing one edge of the fixture against the back plate of 
the magnetic chuck for one side of the slot and reversing 
the fixture for the other side. 
tween the main portions of the gage need no comment, 


The spacing blocks be- 


side diameter is ground to fit the holding fixture, shown 
in Fig. 11, and is then cut into segments, as shown in 
Fig. 10, by grinding. 

The method of grinding the flat surfaces of the seg- 
ments on a surface grinder needs little explanation, but 
the fixture calls for accurate work. The square block 
shown should be made with two sides dead square with 
each other, equidistant from th center and parallel with 
Then the portion not needed should be cut 
away. The segments can be ground to size with very 
little trouble by working from both bases of the fixture, 
for each cut taken. The final measurements can either 
be taken from these bases, or the dimension across corners 
figured, which, being a direct measurement for the two 
surfaces, will give very close resuits. For the final fin- 
ishing, however, the gage will have to be assembied, the 
size of the hole measured and the flat surfaces of the seg- 
ments lapped until the hole is closed in sufficiently to al- 
low for a lapping operation in the hole, insuring its being 


the bore. 


to size and round. } 

A gage finished in this manner, provided the work 
throughout has been accurate, will well repay the extra 
cost of making, giving something that can be sworn by, 
with no chance for argument. 
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The Sine Bar in Machine Work 


By Hueco Pusep 





SYNOPSIS—A few years ago the sine bar was 
practically unknown to the majority of mechanics. 
It was a new tool whose possibilities could be ap- 
preciated only after it had been used on accurate 
work, for setting up, laying out or measuring 
angles. At the present time, notwithstanding its 
popularity, the use of the sine bar is restricted 
almost entirely to angular work on the surface 
plate. 





There is an unlimited field for the sine bar in all 
classes of machine work, but more especially in machine 
work of the toolroom. Various objections have been 
raised against its use in machine work. The contention 
that it was impracticable to clamp a jig or a fixture to so 
frail a tool as the sine bar stands out as the 
chief objections against it in certain classes of work. 

I have collated examples showing how the sine bar has 
been employed successfully in a variety of machine work. 
In many instances it has simplified the setting up for 
machining operations and incidentally saved considerable 
time. In setting up a job on the machine, it does not 
by any means follow that the part to be machined should 
be in actual contact or rest on the sine bar. In few in- 
stances, with the possible exception of such work as light 


one of 


gages, angle forming tools and so forth, does the sine 
bar contact with the work. Where the sine bar comes 
in contact with heavier work, it kind 
of precision protractor and serves the purpose of provid- 
ing means for setting the job to any desired angle by 
the aid of an indicator. 


is then used as a 


Using THE SINE Bar Direct 

The most common use to which the sine bar is put 
and the one most familiar to mechanics is that of set- 
ting it up on an angle plate and then clamping the part 
to be finished in direct contact with the sine bar. (See 
Fig. 1.) 

At A is shown a flat gage, one end of which is square 
to its parallel sides, while the other end has two obtuse 
angles of the same degree. In this instance, if the job 
is done on the surface grinder, one of the angles is 
ground first; the gage is then turned over and the re- 
maining angle ground. The different methods of using 
a sine bar in conjunction with the angle plate and sur- 
face grinder are assumed to be generally known, and 
this one example will be sufficient. 

Under this heading are included all jobs where angu- 
lar surfaces are to be machined accurately with the aid 
of the sine bar; or holes bored a certain angle to any 
given plane. It also includes the setting up of machine 
tools in order to produce an angle, such as setting the 
shaper head to any degree which the tool is supposed 
to travel when using the up-and-down feed, or setting 
the centers in a universal grinder when it is necessary 
to grind an accurate cylindrical taper. An indispensable 
auxiliary for the sine bar in connection with machine 
work, especially the miller, is the clamping plate, shown 
in Fig. 2, which is made of cast iron of any convenient 
With a sine bar 5 in. long the plate could be made 


817e. 


to the dimensions given; it would then meet most re- 
larger 
work, where 10 in. or longer sine bars are used, the plate, 


quirements in small and medium toolwork. In 


of course, has to be correspondingly larger. 

After it has been planed, this clamping plate is made 
parallel and accurately squared on all sides by scraping 
or grinding. It has a number of holes tapped with a 4’, 
standard tap to receive capscrews, by which the sine bar 
sulh- 
cient number of holes should be provided to allow the 
sine bar to be clamped in any position on the plate. <A 
form of clamp that will be found handy in this connection 
A, Fig. 2. It 


the thickness of the sine bar is 4 in. 


is secured and held to the plate while in use. A 


is shown at is assumed, of course, that 
} Two such clamps, 
as shown, are sufficient to hold a sine bar to the clamping 
plate while setting it on the surface plate, and also when 
in use on the machine. In other words, the clamps are 
only the means for holding the sine bar securely to the 
clamping plate, while the former is being set with an 
indicator, because absolutely nothing else comes in con- 
tact with it. To make the meaning of this quite clear, 
the following example is given: 

A box jig A, Fig. 
a hole bored through the flat end D and through the lug 
Ef; the center line of these holes to be exactly 504 deg. 
to the machined face fF. The sine bar is now set in re- 
lation to the clamping plate as shown at B, Fig. 3. This 


3, of a simple design, has to have 


is accomplished in the usual way, the end G@ of the clamp- 
ing plate resting on the surface plate while it is held 
square with clamps against an angle iron. After the sine 
bar has been set to the proper angle, the clamping plate 
is set up on the miller table, as shown diagrammatically 
at (, Fig. 3. It will be that 

set 304 deg. from the end of the clamping plate, all 
with the in- 


seen as the sine bar was 


that is necessary is to indicate the sine bar 
dicator held in the drill chuck of the miller spindle 
true with the table travel of the miller and then clamp 
the side F of the jig against the side of the clamping 
plate. The whole is securely held with four U-clamps, 
as is clearly shown. The indicator is now 
the center of the miller spindle brought in line with the 
center line //// of the jig, and the holes finished. 


removed and 


THE CLAMPING PLATE A NECESSITY 
From the for the 
clamping plate has been made quite clear; without it the 
sine bar could not be utilized for a job of this kind. In 


foregoing example the necessity 


working out blanking and forming dies, having angles 
in their make-up, the sine bar can easily be set to the 
angle required and together with the clamping plate se- 
cured to the table of the profiler. Then there is no need 
to watch if the cutter follows the lay-out lines, thus re- 
sulting in less eye strain and producing better results 
both as regards the quality of work and the time taken. 
In Fig. 4 is shown how the shaper head can be set. 
One advantage of setting the shaper head in this man- 
ner is the fact that when the base of the jig or fixture 


to be machined is clamped directly to the shaper table, 
it does not make any difference if the surface of the 
table is 


not true in relation to the travel, because the 
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tool slide will follow the course to which the head was 
set by the sine bar, which bears the same relation to the 
shaper table as the fixture—a rather encouraging fact to 
know, especially if every shaper in the shop is out of true. 


SECURING THE SINE Bar TO THE JOB 


In Fig. 
clamped direct to the work. 
of setting up a job on the machine for all accurate angle 
work, and should be resorted to whenever it is possible 
to hold the sine bar to the job. The line reaming fix- 
ture shown demonstrates how a job of this kind can be 
bored with absolute certainty that the holes A are 43 
the fixture. The sine 


5 is given an instance where the sine bar is 
It is one of the easiest ways 


deg. from the center line C' of 


FIG.4 


FIGS. 1 TO 7. 
bar in this case can be conveniently clamped to the bush- 
ing plate D. Two settings of the sine bar are necessary 
to complete this job. As the clamps holding the sine bar 
to the bushing plate are toward the miller spindle, the 
sine bar has to be indicated at the back edge F. In Fig. 
6 is shown an angular job set up in the shaper vise pre- 
paratory to finish shaping the top edge A. The sine bar 
in this instance is secured to the work and is set.12 deg. 
on the surface plate from the finished bottom edge. The 
work, along with the sine bar, is then clamped in the 
shaper vise as shown, and with an indicator in the tool 
post of the shaper the sine bar is trued up in line with 
the ram travel of the shaper. It is understood, of course, 
that in this particular case the under side B of the sine 
bar is used for indicating, the clamps interfering at the 
top. 

In a certain jobbing toolshop a large number of short 
cylindrical pieces were to be ground; but as the pieces ran 
in small lots whose taper per foot was different in each in- 
dividual lot, it was deemed advisable to design some 
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sort of gage for setting the swivel table of the grinder 
to the proper taper without the long and tedious cut-and- 
try method. A Brown & Sharpe cylindrical grinder 
was used for the job, and although the graduations on 
the table scale are accurate, there are always adjustments 
to be made either way in order to make the job come 
within the specified limits, as all good grinder hands 
know. 

This process of resetting the grinder for different 
tapers was very much in evidence when the product of 
two days’ grinding was compared. The output on a job 
where the tapers were alike was just about two-thirds 
larger per day than on days when the grinder had to be 
set several times for pieces of different tapers, although 
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FIG. 7 


VARIOUS APPLICATIONS OF THE SINE BAR 


of the same length. So the heads of the department were 
looking for a method whereby the time for resetting the 
grinder could be cut down to a minimum. From a sug- 
gestion of onc of the tool makers, who was known through- 
out the shop as the “sine-bar crank,” the simple fixture 
shown in Fig. 7 was made. 

The body of the fixture is made of machine steel with 
centers FE in each end and with one end turned down to 
accommodate a grinder dog, as at A. The flat part B 
is machined half the thickness of the sine bar below the 
centers and about 14 in. longer than the total length 
of the sine bar, the side C being square with the flat B 
and also parallel to the centers £. Two rows of holes 
D are drilled and tapped with a ,; tap, for the sine-bar 
clamp screws. The sine bar F, Fig. 7, used in conjunc- 
tion with the fixture, had a fixed stud in one end, 1 ih. 
in diameter, while the other end had a 0.500-in. hole, 
lapped a good fit for the plug G. 

To set this sine-bar fixture for any required taper the 
The fixture was laid on a 


procedure was as follows: 
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surface plate, resting on its side, as will be seen clearly 
in Fig. 7. The sine bar is free to pivot on the plug G, 
which is inserted through the $-in. hole of the sine bar 
and inte one of the holes // of the fixture. The distances 
of the holes H from the side C are carefully measured and 
stamped on the fixture for future reference. The reason 
for having two }-in. holes in the fixture is for convenience 
in clamping, because either hole can be used as occasion 
requires, thereby making the fixture universal in its 
scope. 

For the sake of example let us assume that a 4$$-in. 
taper per foot is under consideration. From the table for 
tapers and corresponding angles we find that the angle 
with the center line of this taper is 1 deg. 25 min. 1 sec. ; 
turning now to the table of sines and multiplying the 
sine of this degree by 5—which is the distance the measur- 
ing studs of the sine bar are apart—we get 0.12572 in. 
as the sine of 1 deg. 25 min. 1 sec. on the length of a 
In the case of the fixture here shown, 


hypotenuse of 5 in. 
in other words, the 


the hole 7 is 2 in. from the side C; 
distance J from the surface plate to the under side of 
the pivoting plug @ is just 1.5000 in. Now adding the 
sine of the angle gives us 1.62372 in. for the height L. 
We used Johansson for setting the stud K a 
correct height from the surface plate, this being the 
quickest way of getting any height in shops having a set 
Of course, the regular height gage or 


gages 


of these gages. 
size blocks can be used advantageously. 

With the sine bar thus set, the fixture is placed be- 
tween the grinder centers and the sides C squared with 
the grinder table. By means of an indicator held con- 
veniently to the wheel stand, the swivel table is adjusted 
till the reading on the indicator is absolutely identical 
at all points along the sine bar. Although this descrip- 
tion has been rather lengthy, the actual setting of the 
fixture and the grinder takes but a few minutes. In 
the above mentioned shop it was the custom to have a 
tool maker set the fixture for the next job while the job 
in hand was not yet completed. The grinder hand was 
also instructed how to use the fixture when setting his 
grinder for the next job; and it might be said that the 
production increased considerably and very accurate taper 
work was the result. In a short time most of the tool 
makers were borrowing the sine-bar fixture for setting 
the compound rests on the bench lathes and taper-turning 
attachments of the engine lathes. 


PossIBILITIES OF THE SINE Bar 


The few instances here given of different applications 
of the sine bar in connection with machine work do not 
cover a fraction of its possibilities. It has been my ex- 
perience that wherever [I could use the sine bar success- 
fully on a machine the result has been angles of unques- 
tionable accuracy. It will be clearly seen that, in order 
to extend the field of usefulness for the sine bar certain 
accessories will become necessary. In the toolroom where 
accuracy is the watchword, the first cost of these accessor- 
ies should not be considered, because once made they will 
be used over and over again. The sine bar has only made 
its initiatory entrance into the toolroom and, like all other 
new methods, is looked upon rather as a luxury than a 
necessity. 

In a majority of toolrooms, I can safely say, the pro- 
duction of angles is left to chance. By this I mean that 
in most cases the degree graduations of machine tools are 
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depended on to a large extent; and after the job has been 
removed from the machine and found to be just a little 
off, it is generally passed as “good enough.” As no two 
bevel protractors will read alike, it is really a problem 
to check up an angle and determine with any degree of 
certainty whether the angle is correct or not. “So in clos- 
ing | would suggest that in order to eliminate this uncer-— 
tainty when machining work comprised of one or more 
angles the mechanic, before starting, should ask himself, 
“How can I apply the sine bar to this job?” 
® 
Sammy’s Shop—One Reason Why 


Shafts Are Varied Instead of Holes 
By W. Osporne 

“Mr. Brown, some time ago I read some things about 

how much better it would be if we made all of our shafts 

You know what I 

of the same size shafts of one size. 


mean is, if we made all 
You know, like this, 
if we made all of the two-inch shafts two inches, and all 
of the three-inch shafts three inches and all of the rest 


of one size. 


of them the same way.” Sammy had an idea in his head, 
but seemed to be having some trouble extracting it. 

Mr. Brown seemed puzzled and a little bit alarmed. 
“Don’t we make our two-inch shafts two inches now? | 
always thought that we did and cannot reason 
shalt 

If you have not 


see any 
for doing anything else. A two-inch should cer- 
tainly be two inches and nothing else. 
been having it done that way, | am very much surprised,” 
and from the look that he gave Sammy he might have 
added that he was very much disappointed. 

Perhaps it was this look that made Sammy ask, “Mr. 
Brown, what size should a two-inch hole be made?” 

Sammy tried to look Mr. Brown looked 
him over carefully as he replied, “Any right-witted man 
would be likely to make it two inches.” 

“Maybe,” said Sammy, “but you could hardly make 
the same sized hole and shaft do for running, neat and 
shrink fits, could you? We have the three kinds on the 
cornsheller.” 

“Oh,” was all that Mr. Brown said. He waited, 

“We keeping our holes as near to the 
standard sizes as we could and then have been making 
wanted 
and if 


neutral, as 


have been 


the differences in the size of the shafts. If we 
a shrink or a driving fit, we left the shaft large; 


we wanted it a running fit, we made it small. If we 
wanted a neat fit, we made it wring in by hand. If we 
made the shaft to a standard gage, we could make the 
holes different sizes for the different kinds of fits. To do 


that, we would need to get our reamers oversize enough 
for the running fit. When it wore down, it would get to 
be the size for the other fits. When a dull 
and had to be ground, we could grind it to the next kind 


> 


reamer got 


of a size.’ 
Tue Hien Cost or Oversize REAMERS 

After some talking, Mr. Brown ordered the reamers 
necessary to try the plan on one size of cornshellers. 
They were ordered through the usual channels and were 
to be of the make that was in regular use. After a long 
wait they came and were put to work. 

Several days later, Mr. Brown came rushing out of 
the office with wrath in his eyes and a bill in his hand. 
These people have charged 50 
for 


“Took here, will you? 


per cent. more for those new reamers than they do 
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the and all because they were left 
three-thousandths large. Here is a nice little size that 


$6.90 Now they bill it as a special and 


standard-sized ones, 


regular. 


Qn 9 


costs 
charge us $10.: 


be some Brown, 


mistake, Mr. for 
it wouldn’t cost us more than 


“There susely 3 must 
if they left it in the 
to grind it ourselves, 
at all. Write and see if there 
where.” 

Mr. Brown did write, and found that there 
not any mistake. To get a left cost 
the extra price and took a lot of extra time besides. He 
could not understand why there should be this difference 
in price. It had found that, when a twist drill 
was wanted longer than the standard, the increase in 
price was large, but some reasons could be seen for that. 
The drill would be special from the forging on through 
every but it would the reamer. 
It would be regular up to the last operation of grinding 
to finished size. Without being familiar with the methods 
of the reamer manufacturers, Mr. Brown and Sammy 
believed that the grinding to size was an individual oper- 
ation that could not be trusted to an automatic machine, 
but must be done by an intelligent operator with means 
at hand to know, at the various stages of the grinding, 
the size of the reamer being ground. Why stopping two 
to three thousandths larger than usual should add greatly 
to the cost they could not understand. If the added 
cost was not there, then it must be in the system some- 
where. If it were there, it would seem as though some 
day a scientific manager should be put to work on it. 

They began to wonder if it would not be to the in- 
terest of some drill and reamer maker to establish a de- 
partment by itself, out of the way of the regular work, 
and run it to take care of such work at a price that 
would not be a loss, but that would be less oppressive to 
the user. It could easily be that in time there would be 
a standard oversize just as there used to be oversize V- 
thread taps before the days of U.S.S. taps. The ad- 
vertisement that the first firm starting such a thing 
would get out of it should help to keep down the costs. 


rough, 
and we are not in the business 


is not some mistake some- 


50e. 


he was 


reamer oversize 


been 


process, not be so with 


Usine ADJUSTABLE REAMERS 

This way of keeping all the shafts to a standard size 
proved very attractive to Sammy, and he did not want 
to discontinue it. The added cost was disturbing. One 
day a man from a small shop that makes adjustable 
reamers came in with samples of his wares and found a 
very willing and appreciative audience. His reamers 
have a range and some refinements that are not needed 
to do the work on cornshellers, but they are cheaper to 
use than the others at the special price, and now they 
are becoming the regular reamer for the work. 

There is one other point that should not be lost sight 
of. All this trouble about the special reamers took place 
before the war. Sammy has to think that he 
could not get oversize reamers now at any price and get 
he 


reason 


them in time to use before he became so old that 
would not be interested in their arrival. 
Shops that have to use reamers always have some way 


of grinding them. If they could get reamers that were 


not ground to size, but were stopped without the last 
operation being done on them, the finished grinding 
could be done with very little trouble and with very 
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little loss of time. It would not make any additional 
expense to the manufacturer leave them that way. It 
would mean that the jobber, if he stocked them, would 
have to carry that much nAditional stock. 


It may be that there are manufacturers of reamers 
who are willing to codperate in this matter as soon as 


the need is pointed out to them. While at first they 


might not do a very large business in that line, yet it 
would doubtless grow. 


It took a long time for the U. S. Standard of bolt 
threads to come into use, and one of the hold-backs was 
that the dealers treated taps, dies, setscrews, 
and bolts with these threads as extras, thus putting a 
premium on lack of progress. This matter of the sizes 
of reamers does not rank with that system in importance, 
but it is of enough moment as a step in advance in shop 
practice to deserve some measure,of recognition and en- 
couragement from the reamer manufacturers. The 
prices that are now charged seem unreasonably high even 
the point is that 
bothered and are 
being bothered. 


capscrews 


in consideration of everything, unless 
the manufacturers do not want 
doing all that they can do to keep from 


to be 


Positive Stop for Shifter Rod 
By E. N. GILuis 


To prevent the shifter rod moving endwise by itself 
and starting the machine the device shown in the accom- 
panying illustration was made. It consists of a piece of 
iron A bent at right angles and attached to the stringer 
the other end being drilled to receive 
a pin B and a coiled spring. The shank of the pin is 
filed flat on one side and a pin C driven into the holder 
to keep it from turning, but allowing it to move in and 
out of the hole. Two small grooves D are turned in the 


| HHI 


with wood screws, 
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POSITIVE STOP FOR SHIFTER ROD 


shifting rod, one the “on” and the other in the “off” 
position. 

Now when the machine is stopped it is stopped for 
and no vibration can start it, the same, of course, 
being true when it is going. 
much satisfaction that we are fitting it on all our ma- 
chines that have a shifting belt drive. 

The safety features secured by the use of this device are 
well worth the cost of its installation, to say nothing of 


the convenience secured through its operation. 


good, 


The device has given us, so 
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Compound Die and Punch for 
Lock Washers 


$y Ernest A. WALTERS 


In Fig. 1 is shown a lock washer blanked from }-in. 


steel scrap. In Fig. 2 is shown the die on which the lock 


washer is blanked. 
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FIGS. 1 TO 3. THE WORK, THE DIE AND THE KNOCKOUT 


knockout bushing A, shown in detail in Fig. 3. This 
bushing is so arranged that it is impossible to plug it up 
as long as the operator gives the necessary attention to 
his work. 

The knockout bushing A has the holes Y drilled in its 
face. These holes are called “signal holes” and will al- 
ways show whether the last blank has been discharged 
or not. Should the washer stick in the die and cover 
the signal holes XY, the difference between the plain face 
of the washer and the drilled face of the die A at once 
becomes apparent to the operator, who can then remove 
it before tripping the press. 

The punch shoe B, Fig. 2, is of cast iron and fits the 
press ram, to which it is bolted. The die D, made of 


~ 
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cast iron, is aligned to the punch by the heavy steel guide 
pins # and the bushings F. 

The blanking punch G@ is made of hardened tool steel. 
The punch is counterbored for slug clearance and has an 
opening at #7 through which the slugs are discharged 
into the chute J, which is fastened to the punch shoe by 
the L and so arranged that the slugs will fall 
clear of the die. The punch is held by the screw J 
and kept from turning by a tapered pin at K. 

The blanking die is a bushing held in place by the 
threaded bushing M, which is seated and secured by a 
spanner wrench fitted to the holes V, 

The stripper 0, held by the capscrews P, is open in 
front to allow the operator greater freedom and a better 


scTew 


vision while operating the die. 

The opening under the stripper at /& is necessary in 
order to let the washer slide off the die when blanked, 
the press being inclined at an angle of 45 deg. 

The bushing A, Fig. 3, is made of tool steel hardened 
and ground to size and serves as a knockout for the blank- 
ing die. Special care must be taken at the time of set- 
ting up the die to get the proper pressure on the pad A 
by the correct adjustment and tension of the spring S 
and the nuts 7’, Fig. 2. 

The pressure is transmitted to the knockout bushing 
by the plate U7 underneath the die, and the hardened 
pins V. 

The perforating punch W has a square head to pre- 
vent it from turning in the die and is securely seated by 
the setscrews Y. The die is fastened to the bed of the 
press by the capscrews Z. 

& 
Making a Long Core with a Short 
Core Box 
By M. E. Duggan 


The pattern and the core 
The 23 x 24-in. core 


A casting is wanted today. 
boxes are ready for the foundry. 


box cannot be located. The foundry has neither core box 





CORE BOX ™ 
CORE PLATE 


y ae 
/ ———— 


/ } “CORE RODS” 
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HOW THE LONG CORE IS MADE 


nor stock core the required size on hand. The only core 
box available measures 23 x 14 in. 
If such a core is wanted in a hurry, and the 14-in. 


box is made with end boards, knock them off; cut core 
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rods to the required length; fill in the core sand and 
place the core rods in the usual manner. 

When the box is filled and rolled over on the core plate, 
the box is driven (not lifted) ahead about 2 in. in the 
direction of the arrow, core sand is filled in the end of 
the box, and the shifting process is repeated until the 


core is finished. The drying or baking is proceeded with 


in the regular way. 
& 
Almost Continuous Milling 
By WILLIAM FYFE 


In reading over the pages of the American Machinist, 
one finds wonderful records of output illustrated in con- 
nection with continuous cutting on the miller. We have 


a very simple operation cutting two flats to fit a wrench 
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MULTIPLE MILLING FIXTURE 


on the end of a turned piece that is threaded later. For 
this purpose we use a vertical miller and circular attach- 
ment and a pair of side-milling cutters set to size. When 
the cutters are in action, the operator is kept busy re- 
moving and replacing the work after it has passed the 
cutters. This method is far superior to the old and 
tedious process of machining one at a time in a small 
slotting machine, where 50 per cent. of the time is lost 
on the upstroke of the tool. 

The illustration herewith shows an outfit designed with 
a view to faster production of the work. 
Although it is not exactly continuous in operation, it is 
nearly there three sets of cutters in action 
and no spaces between the pieces. The work is milling 
the “ends of crown stay-bolts A for locomotive boilers. 
These _— are about 20 in. long, with ends 1 in. in 
by 34 in. long. Six are placed in each slot in 
Three-sixteenths of an inch is milled off 
distance of 3 in., leaving a 
wrench grip § in. thick. Each set of stay-bolts in the 
fixture is independently clamped by a pair of #-in. set- 
screws. When the fixture is full, the table is run forward 
to the cut and the feed thrown in. 

The cutters EF are 4x } in., located on an arbor 
ported below by the bracket D. When the cutters have 
passed the work in the first three slots F, G and /, 


same class of 


80, are 


as 


diameter 
the fixture PB. 
each side at the end for a 


sup- 
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setscrews C are loosened and the work is removed. While 
the cutters are operating on the work in the slots J, J, K, 
the slots /, G and H are being filled. On the completion 
of the work in the slots /, J and K, the crossfeed is run 
over so that the work in F’, G and H will clear the cutters. 
The table is run back to starting position and the cut 
repeated. While the cutters are busy on the stays in F, 
G and //, the ones in J, J and K are removed and replaced. 
From 3000 to 4000 pieces a day can be milled in this 
way, depending on the dexterity of the operator. The 
cutters are flooded with lubricant. The fixture is made 
of cast iron and is intended for use on a vertical miller. 


% 
Lap for Correcting Thread Gages 
By Jown P. Marion 
One of the many troubles that a gagemaker encounters 
is correcting the lead on thread gages. I have been 


working at this for some time and have had many sugges- 
to overcome it. If, in hardening, the lead 
changes ever so little, it is very difficult to correct. 

The illustration shows a lap that can be adjusted to 
overcome either long or short errors in lead. It is simple 
As an example, we will take the lap 
n. long. ‘Take a cast-iron lap that 


tions on how 


and inexpensive. 
for a thread gage 1 





LAP FOR CORRECTING ERRORS IN LEAD 
is 1 in. long and drill and tap two holes halfway through 
at B. Chuck the lap in the lathe and split it at C, so 


there are two laps of the same length, say about 7% in. 

When put together, the screws A will draw the 
two halves in, correcting long lead, while the screws B 
will correct short lead. A strip of steel under the ad- 
justing screws in the lap holder will give an even tension 
I have been using this lap, 


long. 


on both sides of the lap. 
and it gives the very best result. 
* 
Thread-Cutting Suggestion 
By Dantet W. Rocers 
When cutting threads with the compound rest set over, 
better results can be had by setting it over 294 deg. in- 


stead of 30 deg. 
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Measuring and Gaging Screw Threads 


The gages here described briefly have been suggested 
for measuring or testing taps and screws. Some are for 
both pitch diameter and lead, others for either of these 
functions. The subcommittee of the American Society 
of Mechanical Engineers, which is studying the question 
of screw-thread tolerances, would be glad to receive fur- 
ther suggestions from ali who are interested in this im- 
portant problem. Gages for both the shop and for final 
inspection and measurement should be included. 

The gage, Fig. 1, measures the variation from stand- 
ard of both the pitch diameter and lead of screws and 
taps. It is constructed with the fixed V point, a mi- 
crometer-adjusted grooved roll and a floating point. The 
grooved roll fits over the thread and is free sideways to 


The gages shown in Figs. 2A and 2B are to be used 
together, the gage 2A measuring variations in pitch dia- 
meter only. The V-shaped anvil is adjusted through a 
wide range of diameters and can be locked in position 
by a clamping screw. A gaging arm is pivoted and the 
gaging point is held in contact with the work at a con- 
A regular dial 


The gage is set 


stant pressure, by a spring at the rear. 
indicator is in contact with the arm. 
to a standard, and as work is passed between the points 
variations in diameter are transmitted through the arm 
to the dial indicator, where the amount of variation may 
be read directly in thousandths. 

The in Fig. 2B is for lead only. 


‘ 
~ 


The 
positive point may be used in any of the four positions, 


gage shown 


= 





FIG. 1. 
allow for variation in lead. This roll is set to the 
standard pitch diameter of the work to be tested by the 
micrometer thimble. 

The floating point is so connected that the longer 
lever shows variation in lead and the shorter lever vari- 
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GAGES 


Fig. 


FIGS. 2A TO 3. VARIOUS 
Fig. 2A—Gage for variations in pitch diameter. 
ations in pitch diameters, each pivoting about its own 
center. Work is placed between the points, as shown 
by the dotted sections, and the variations from stand- 
ard of pitch diameter and lead are read directly in 
thousandths, 


GAGE FOR PITCH DIAMETER 





2B—Gage for testing lead. 


AND LEAD 


to allow for different lengths of thread. The floating 
point is part of the bell crank lever, which is mounted 
to act on the dial indicator, as the distance between the 
The indicator is set to a stand- 


Any 


measuring points varies. 
ard. Then work is positioned on the two points. 
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AND LEAD 
Fig. 3—Gage for pitch diameter 


FOR PITCH DIAMETER 


variation from standard in the lead will be read 


rectly in thousandths on the dial. 

A gage for pitch diameters only is shown in Fig. 3. 
This gage is made slightly tapering and is split and fur- 
It is ad 


nished with screws for adjusting and locking. 
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justed so that the setting standard illustrated will 
screw into gage until a line on standard matches a line 
on gage. The other line on gage indicates 0.001 variation 
from the standard in pitch diameter. 

Fig. 4 is a combination gage for pitch diameter and 
lead. In this gage there are a fixed point and two ad- 
justable points, one for variations in pitch diameter and 





in 


I} 






FIGS. 4 TO 9. 


Fig. 4—Combination gage for pitch diameter and lead. 
Gage for root, pitch and outside diameter. 
and diameter 


the other for variations in lead, these variations being 
in both cases read in thousandths on dial indicators. 
Indicators must be set to a standard before testing work. 
There is an adjustable block which may be set by a 
vernier so that work resting on it will have its center 
line in line with the gaging points. 





VARIOUS GAGES FOR TESTING 


Fig. 5—Gage for testing lead. Fig. 6—Gage for lead. Fig. 7— 
Fig. 9—Combination gage for lead 


Fig. 8—Gage for lead and pitch diameter. 


MACHINIST Vol. 46, No. 23 
The gage illustrated in Fig. 5 has three fixed points, 
located correctly for lead and having a set relation to a 
flat pin between which and the screw being tested a 
pin gage is used. This pin gage is of such a diameter 
that it “will not go” when the work passes inspection 
as to combined errors of diameter and lead. A dotted 
section of work being tested is shown in the illustration. 
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SCREW THREADS 


In Fig. 6, the gage has two fixed points, located cor- 
rectly. Guiding grooves serve to align the work, which 
is placed in the gage as shown by the dotted section; the 
amount of variation from standard cannot be accurately 
measured, as estimate being the only thing possible where 
this type of gage is used. 
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The gage shown in Fig. 7 is fitted with a hinge F and 
a spring @ like that on a spring caliper. The j 
to admit the insertion of the screws to be mien 4 
the two halves are then brought together by the fingers. 
The hole B is the “go gage.” It is threaded standard, 
and when the flat surfaces between this and the end are 
represents the maximum size of hole. Any 
screw that goes in here will go in the tapped hole, re- 
gardless of the lead error. The other three holes (, D 
and 2 are “not go” gages and test the root diameter, the 
pitch diameter and the outside diameter respectively. In 
order to eliminate the question of lead, in both C and D, 
only a turn of thread is and this is of 
special form, as shown by the small diagrams. The 
last hole # plain, to gage the minimum outside di- 
ameter. Special attention is directed to the fact that 
the “not go” in combination with the “go gage” 
B, limits errors of pitch diameters and lead also. 

The gage illustrated in Fig. 8 is similar in principle 
to the gage shown in Fig. 6. It has the four fixed points 
located in the correct relation to one another. Screws 
locate work so that its center line is on the line of g 
points. Work is placed in position, and variations in 
lead and pitch diameter may be estimated. 

A combination gage for diameter and lead is shown in 
Fig. 9. The point A is adjustable longitudinally by 
means of a micrometer screw, so that it can be 
tioned in proper relation to B, which is adjustable for dif- 
ferent diameters, the pitch diameter of work being read 
directly by means of its micrometer. The point C is 
connected to the indicator, variations in lead being 
read directly in thousandths on the scale. A 
supports the work in the proper relation to the gage 
and is set by means of the micrometer D. 

! and 9 are suited to a wide range of dia- 
6, 7 and 8 are limited 


aws open 
and 


in contact, 


single used, 


gage D, 


posi- 


block 


points, 

Gages 1, 2, 
meters and pitches. Gages 3, 5, 
to one size only. 


Adjustable Spacing Collar 
By H. E. McCray 


On our gang mills we use quite a number of adjustable 
spacing collars similar to the one shown in the illustration. 
One bushing is turned down and threaded, the other 


fitting over it with a female thread. The thread is a 





COLLAR 


ADJUSTABLE SPACING 


comparatively fine pitch—20 per inch—for two reasons. 
The fine pitch, of course, has a small angle and does 
not readily loosen under vibration; and a fine adjustment 

possible. A small flat spring is fastened to the male 
collar and bears in notches milled in the opposite one. 
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Notches are milled 30 deg. apart in this collar, so that 
each one gives an adjustment of a little over 0.004 in. 
We find this accurate enough for manufacturing purposes, 
using a thin sheet-metal stamping to fill out if necessary. 

By using an adjustment of this sort with a wide range, 
side milling cutters can be ground on sides as well as 
periphery, and it is unnecessary to go through a tedious 
cut-and-try process whenever a gang of cutters is ground 
reset. 


and Its cheapness also has much to recommend it. 


Productive Shop School 
By Joserpi ANLERS 


With all the toolmakers busy 
confronted with the necessity of 


on special tools, a firm 
increasing the toolroom 
supply of mandrels, arbors, boring bars, reamers, plugs, 
taps and other such simple yet important tools, tried out 
a novel plan. 

A school was organized for the purpose of instructing 
those employees who desired to become students in the art 
of tool design and production. The ordinary machinist 
or apprentice is only too eager of the opportunity to 
regarding toolmaking, so a full 
students was 


gather any information 
class was soon enrolled. The number of 
limited by the toolroom equipment, as the classes are held 
in the toolroom. Each student works on a machine or 
Sessions are held on certain nights each week or 
during certain noon hours. The tuition is free. 

The faculty is composed of two instructors—the chief 
mechanical drawing and 
who lectures on fool 


vise. 


draftsman, who lectures on 
mathematics; and the tool foreman, 
design, hardening, tempering, annealing and general tool- 
The instruction in mathematics and 
mensuration and the 


making operations. 
drawing includes shop arithmetic, 
primary principles of mechanical drawing, such as projec- 
tions, sections, scale, dimensions. The instruction in tool- 
making is most practical. Each student is given an as- 
signment, according to his ability, with full and care- 
ful directions. One works on the tool grinder, sharpen- 
ing cutters; another grinds drills; and more work on 
lathes, turning mandrels, reamers and taps. Others mill 
reamer flutes and cutter teeth on the miller. As each 
student finishes each operation, he is required 

have it inspected by the instructor, 
it. Every student is given a 
work from the cutoff saw to the oil-hardening 


piece or 
who approves or 
scraps chance on every 
kind of 
furnace. 

It can be readily seen that this course of instruction, 
even though the subjects are elementary, covers quite a 
volume of information and would certainly be valuable 
to anyone who cares to avail himself of the opportunity to 
acquire it. Both the student and the firm benefit. A 
man can learn to do anything, if given the proper instruc- 
tions and directions, always without waste. 
Thus, the student’s first arbor is a likewise the 
tap and the reaamer. Among the men who enroll in this 
class are many first-class machinists in their particular 
field, and their work is invariably in Class A. Their fin- 
ished tools are consigned to the tool shelves. 

In this manner the firm is obtaining about 100 pro- 
ductive hours per week without cost except for power, 
and this expense is by far exceeded by the value of the 
tools. The instructors the 
results would more than justify their being compensated. 


and nearly 


success, 


ask no remuneration, but 
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Industry and business, science and invention, are warfare’s most powerful weapons. That our (ov- 
ernment clearly realizes the importance of American industries as factors in the world war is evidenced 
by the conference held at Washington, May 25, at which those directing our war activities personally 
addressed the technical, trade and business editors of America. 


The sketches 





below are from life. 























I came here with a 
feeling of scorn for 
Government efficiency. 
I found a tremendous 
efficiency and no red 
tape. The Government 
not hamper—it 
does help. 


does 














War has become a 
thing of industry and 
commerce. It is a con- 
flict of smoke-stacks— 
the combat of the driv- 


ing wheel and the en- || 
Organizing an || 
| army without: destroy- | 
| ing industry is a seri- | 


, 
gine. 


ous proposition. 
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two to five years. Europe 








This will be a war of attrition. 
It will be a long war lasting from 


a laboratory of food experiment. 
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Let each American family waste 
but one slice of bread per day and 


cent. of our annual flour consumed.' 


loss is equivalent to 2 per 














Herbert C. Hoover, 7 


/!""roOD ADMINISTRATOR 








Germany is the com- 
bination of the feud- 
alism of the thirteenth 
century and the science 


and invention and 
genius of the nine- 


teenth century. A gov- 
ernment by the soldiers 
is not consistent with 
the government by the 


people. 

















I have felt that we 


will find the means of | 
dealing with the sub- | 


marines, 
abled Farragut to say, 


| “Damn the torpedoes, 
| full 
| Thirty-six thousand 


steam ahead!” 


engineers have enlist- 
ed in the navy. 


such as en- | 








Josephus Daniels, 


_ SECRETARY OF NAVY 








, 














\| 





























June 7, 1917 AMERICAN MACHINIST 


of Defense Address 
Sndustry 


oo 








———— 
—_—_ 


—_——_ 








In addition to those of the speakers sketched on these pages the following men addressed the editors : 
George Creel, chairman Committee on Public Information; V. H. Manning, director Bureau of Mines; 
F. H. Martin, in charge of Red Cross work; Howard Elliott, of the Railroad Executive Committee; 
and G. O. Smith, director United States Geological Survey. 
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Our success is to be 

measured by the com- This is a serious job, 

|| pleteness of our na- but we are going to 

yy / \ tional organization. clean it up and make 
Yi/y\\ This war must be it safe—the reaction 
| fought on the savings will be a good thing 

lof the future. We | for America if it 

| have got to have the | makes us use our wits. 
power of successful The business hog is 


| 
business if we are to | conspicuous by his ab- || 
| 
| raise the finances a sence. 


|| fight Germany. 
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The war consumption of every- 
thing except food and clothing has 
been multiplied. Cannon must be 
replenished like ammunition. 


cial 


At Gettysburg in three days three 
hundred and ten cannon fired 
32,000 rounds. Today, guns would 


fire that much in seven minutes. 
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If manufacturers 


Mobs vannot advise || 
on anything. On the | 
other hand, small com- 
mittees, representing 


will plan their annual | 
inventory, overhauling | 
and repair of plants to | 
come at harvest time, 
they will release a large numbers of peo- 
“ > ean s ise ¢ are i 

great body of workers ple, can advise and are ; 
for the peak load of now in the actual duty 

harvest and thus help of advising the Gov- : ey 

to solve the food prob- ernment. Walter Cittorda, 


Wm. B Wilson, \ tem. DIRECTOR COUNCIL 
SECRETARY OF LABOR OF NATIONAL DEFENSE 
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Radial Drilling Machine 


The radial drilling machine shown is made by the 
Canedy-Otto Manufacturing Co., Chicago Heights, Ll. 
Two models are manufactured, one having power feed 
and the other lever feed, both models being made with 

















RADIAL DRILLING MACHINE 


either 24- or 34-ft. arm A set of four step cones gives 
four changes of speed. 

The spindle and feed drives are operated through hevel 
gears on top of the column, which make it possible to 
swing the radial arm through about half a circle. The 
table is elevated by a crank-operated screw and may. be 
swung out of the way in order to use the baseplate when 
desired. 


Combination Precision Lathe 


and Grinder 

The Ideal Machine and Tool Co., 128 Opera Place, 
Cincinnati, Ohio, is now manufacturing a combination 
precision lathe and grinder of rather novel design. The 
machine has a swing of 7 in. and is made with different 
lengths of bed, the shortest giving a distance of 12 in. 
between centers. A compound slide rest with a stop is 
used, which will give a longitudinal feed of 3 in. at one 
setting. The crossfeed also has a maximum movement 
of 3 in. Both feed screws and the tailstock are fitted 
with micrometer dials. 

The spindle is ground and lapped, threaded for chuck 
or faceplate and fitted for draw-in collets to accom- 
modate work up to 4 in. The three-step 
cone pulley has 12 holes, equally spaced in a circle, for 


in diameter. 
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dividing work or for hoiding the spindle while tighten- 
ing collets. <A the threads on the 
spindle nose, when not in-use,*to- protect them from 
Provision is made for taking up wear and end 


brass collar covers 


injury. 
play. 
A 4x 6-in. table, provided with T-slots and adjustable 
a slidable bracket, at the 
rear, which has a 14 in. The 
bracket is held in position by a T-head bolt that slides 


to any angle, is mounted on 


vertical “movement of 

















AND GRINDER 


in a T-slot extending the full length This 
table is used for holding work while performing various 
types of surface grinding. Both the headstock and the 
tailstock can be removed while grinding without loosen- 


COMBINATION PRECISION LATHE 


of the bed. 


ing bolts or screws. 

A toolpost is provided, accommodating tools up to + x 
4 in. The machine, countershaft and motor are mounted 
on a wooden base, thus making a portable outfit. 


The machine is furnished either with or without 
internal- and external-grinding attachments, collets, 
chuck, motor and steadyrest. The weight complete is 


180 pounds. 


By 
Disk Grinder 

The illustration shows an 18-in. disk grinder that 
has recently been placed on the market by the Charles 
R. Carpenter Machine Co., Robbinsdale, Minn. The arbor 
is of hardened steel, ground to size, and runs in split 
bronze bearings 1} x 6} in., which may be adjusted both 
diametrically and longitudinally to compensate for wear. 
(irease cups are used for lubrication. The studs for sup- 
porting the table arm are also ground to size and lubri- 
cated by grease cups. 

The angular adjustment of the universal table is 
controlled by a clamping handle below the table. This 
feature, together with the graduated table top and pro- 
tractor blade, allows the table to be quickly placed in 
position for grinding cither plain or compound angles. 
Clamping handles are provided for the table arms, in 


case a rigid table is desired. This may be done without 
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disturbing the adjustments of tne table-arm bearings, 
which are controlled by the fillister-head screws shown. 
The two-way thrust collar is inclosed in the table arm, 
allowing adjustments to be made without admitting grit 
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DISK GRINDER 


to the bearings. Dust shields are placed on the disk 
ends of the table arm bearings. All adjustments are 
controlled by means of clamping handles, making the 
use of wrenches unnecessary. The weight of the machine 
is 1700 pounds. 


Grinding Countershaft 


For the purpose of providing a grinder countershaft, 
for use with small lathes, which would overcome the 
usual difficulties experienced in this line of work the 
Dalton Machine Co., Inc., 1911 Park Ave., New York 
City, has placed on the market the device shown in the 
illustration. 

In this countershaft the driving pulley travels the 
entire length of the shaft, so that it may be kept in 
line with the driven pulley on the grinder attachment. 




















GRINDER COUNTERSHAFT 


The pulley is 9 in. in diameter, is splined to the shaft 
and has a longitudinal movement of 14 in. on the shaft. 
Movement along the shaft is accomplished by means of 
two handles attached to a rope passing over pulleys and 
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fastened to an arm forked at one end and fitted to a 
channel in the hub of the pulley. The hangers have 
universal bearing adjustment, and ring-type oilers are 
used. 

R 


Thirty-Inch Planer 


A new motor-driven planer that has recently made 
its appearance on the market is shown in the accompany- 
ing illustration. The machine is of the 30 x 30-in. size 
and is the product of the Cincinnati Planer Co., Oakley, 
Cincinnati, Ohio. 

The top of the bed between the V’s is closed except 
at the gearing sections, thereby eliminating danger to the 
workman. ‘To do away with overhung construction, all 
driving gears are placed inside the bed and are supported 
on two bearings. Bronze bushings are used, and the 
driving pulley is of aluminum. The cam slots for the 
shifting mechanism are milled into the outside of a round 
casting instead of being of the ordinary flat type. The 

















PLANER 


MOTOR-DRIVEN 


cam is supported by a bracket bolted against the housings. 
The bracket also provides an extra support for the belt 
arms. A drip pan is fastened to the lower side of the 
bracket to prevent any oil from the shifting device 
reaching the belt. The vertical housings are of the box 
type and are fastened to the base by a tongue-and-groove 
arrangement as well as by the customary bolts and dowel 
pins that are used in fastening machine parts of this 
general type. 

A special type of reinforced arch is used to give addi- 
tional strength for the torsional created by 
overhung cutting tools. The saddle is carried up to the 
full length of the tool slide, and an extra clamp is pro- 
vided at the extreme end. Taper gibs are used at the 
top of the saddle, and the clapper box has a rectangular 


stresses 


clamp. 
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Rail heads have rapid power traverse operated from 
the top of the machine through a pair of bevel gears 
and a friction clutch. An automatic limit stop for both 
the upward and the downward action of the elevating 
mechanism is also included. The 
machine may be had either with or without motor drive, 
but the housings of all machines are made with pads, to 
which the motor brackets may be attached at any time. 

x 
Maenetic-Chuck Fixtures 

The illustrations show three different forms of 
netic-chuck fixtures now being marketed by Lawson & 
Co., 90 West St., New York City, for 
the purpose of holding small or irregu- 
the ordinary 
Fig. 1 shows 


All gears are covered. 


mag- 


lar-shaped pieces on 
type of magnetie chuck, 
the device in the form of parallels, Fig, 
2 in the form of a V-block, and Fig. 
3 in the form of a protractor block 
with a V-shaped top. The fixtures 
are made up of alternate sections of 


. 





steel and a nonmagnetic material and 
are placed on the chuck in line with 
the poles, thus acting as extended 
polepieces. It is claimed that the fix- 
tures have from 80 to 85 per cent. ot 
the holding power of the chuck, de- 
pending upon the arrangement of the 
tie-plate and the projection of the 
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A cam and roller serve to operate the mechanism, which 
descends ahead of the ram; and unless it reaches the 
lowest point for which it is adjusted, the ram will stop 
until the obstruction is removed. This feature protects 
not only the workman, but the dies as well. 


Ps 
Tool Grinder 


The illustration pictures a new heavy-duty wet tool 
grinder recently placed on the market by the Noble & 
Westbrook Manufacturing Co., Hartford, Conn. The 
arbor is of high-carbon crucible steel, ground to size, 
The feature of 


and runs in split cast-iron bearings. 
a ot = 4, em 
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lower pole. Chucks with diagonal pole- 
pieces do not interfere with the opera- 
tion of the fixture, unless the pole- 
pieces are at such an angle that two or more are covered 
by a single steel section of the fixture. For use with this 
form of chuck, the parallels and blocks are made up with 
sections at the proper angle to agree with that of the 


FIG. 1. 

















BLOCK 


FIG. 3. MAGNETIC PROTRACTOR 
polepleces, The protractor block is made with a 90- 
deg. V. as shown in Fig. 3, or with a flat top. 

At the present time the parallels are made in two 
sizes, 1 x 19 x 6 in. and & x 1 x 4 in., while the V and 
protractor blocks measure 1} x 2} x 34 inches. 


* 
Punch-Press Guard 


The G. H. Scott Machine Co., 118 Noble Court, Cleve- 
land, Ohio, has placed on the market a guard for punch 
presses, known as the Scott press guard. The device op- 
erates entirely independently of the foot treadle, leaves 
the work visible and does not interfere with the free use 
of the operator’s hands. 


MAGNETIC 





PARALLELS FIG. 2. MAGNETIC V-BLOCK 
the machine is the water system, which does away with 
all pans, valves and pumps. The water is fed by means 


of a chain, and it is claimed that the arrangement will 




















WATER TOOL GRINDER 
Size of wheel, 24x3 in.; base dimensions, 18 x 28 in. 
height to top of rest, 38 in.; bearings, 1}} x 7 in.; diameter of 
hole in wheel, 24 in.; pulleys on arbor, 7 x 4 in.; speed of wheel 
850 r.p.m.; weight of machine, about 1100 pounds 


neither flood the machine nor wet the operator. The 
machine is made in two sizes, for a 20 x 24-in. or for a 
24x 3-in. wheel. The specifications for the larger ma- 
chine are given under the illustration. 
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Washington, D. C., June 2, 1917—To the various 
people who may have been laboring. under the mis- 
apprehension that the Bureau of Standards is an orna- 
mental institution, let me say that I expect to have very 
shortly some definite and concrete illustrations as to the 
sort of real work that is being done there. In the mean- 
time it is interesting to mention one of its useful activities 
which has a direct bearing on our participation in the 
war. With the stoppage of the supply of optical glass 
from Germany, it became a serious problem to secure the 
material for enough lenses for the field glasses, range 
finders and other instruments used by the army and navy. 
So the Bureau of Standards set to work, and after 24 
years of continuous study it has succeeded in making a 
glass that is entirely satisfactory; and it is supplying a 
small quantity regularly. The capacity is now being 
enlarged to take care of all the needs of both the army 
and the navy. Furthermore, it makes us independent of 
Germany or other sources in the future, which is in 
itself a notable achievement. 

One of the busiest departments in the new order of 
things is the Shipping Board, if one can judge by the 





number of people who are in and around the offices. 
Though there has been some talk to the contrary, real 
progress is being made in the matter of getting ships. 
Sixty contracts for wooden ships have already been let 
and about a dozen for steel ships, so that work may be 
said to be actually under way. This statement does not 
mean that all the details of equipment have been decided 
upon, but this matter is receiving careful attention and 
there is not likely to be any delay from that source. 


Tus Proptem or AIRPLANES 


No one is trving to gloss over the shortcomings of our 
own airplanes, for, as explained before, it is necessary 
actually to build and try out hundreds of machines before 
we can arrive at the same perfection of manufacturing 
that has been attained by the French. But there are good 
machines built in this country, even though the pro- 
duction is not as large as it should be; and the question 
of production is a vital problem at this time. The prob- 
lem is receiving very close attention, however, from those 
high in the affairs of the Council of National Defense, 
and the manufacturing capacity of the country will be 
made available as soon as the present plans are com- 
pleted. 

To this end a production board has been organized for 
the aircraft division of the Council of National Defense. 
This board is now hard at work on ways and means to 
increase our available supply of motors and planes, prin- 
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cipally the former. The automobile shop is the logical 
place to look for air-motor construction, but there are only 
a few shops that are experienced in the high-grade motor 
work demanded for successful motors of this type. A 
much lower grade of workmanship is plenty good enough 
in most automobile work. 

This does not mean that some machines will not be 
hought abroad, because that is the logical thing to do if 
they can be secured more quickly. Then too, these ma- 
chines will serve to show us just how the French meet the 
many problems of construction, also the designing and 
the workmanship that have proved so successful in their 
own case; altogether it should be an excellent object 
lesson in every way. 


Tue Lasor PROBLEM 


One of the vital questions at the present moment, as 
voiced by President Wilson in a recent address, is that of 
conserving our man power, or supply of labor, as well as 
ihe other resources of the country. We are very apt to 
think of long hours and overtime work as the first step 
in securing the necessary increase of output, but that is 
because we do not fully realize that the shorter work- 
day has proved an economic as well as a political success, 

Great Britain made the mistake of lengthening the 
hours of labor at the beginning of the war and has come 
to regret the step very keenly, as can be seen in recent 
reports issued by the British Health of Munitions Work- 
ers Committee and reproduced, in part at least, in 
bulletin No. 221 of the United States Bureau of Labor 
Statistics. The investigation of this committee led to a 
restoration of the former hours—even in their reduction 
in many cases—and proved what has been contended by 
investigators in this country, that long hours tend to 
increase accidents and to cause a lowering of the stamina 
of the worker, thereby increasing the liability to illness 
and consequent loss of time. Both these results have a 
direct influence on production, and the present emergency 
is not the time to take chances by lowering any of the 
safeguards, either as to hours or conditions, which have 
heen built up as the result of investigation and agreement 
between the employer and the employee. It may in fact 
he just the time to add to the efficiency of the shops by 
adopting methods that we have merely been discussing 
for the past year or so. 

The report of the American Chamber of Commerce in 
Berlin, just before the break with Germany, said among 
other things: “Compulsory workmen’s insurance has 
raised the working classes in Germany in respect to 
health, economy and standing in the community, and it is 








1010 AMERICAN 


certain that with their aid only, Germany has maintained 
her position in the markets of the world. Furthermore, 
hundreds of thousands now fighting on the field of battle 


for their fatherland may trace their health and capacity 


to the timely and proper treatment received with the aid. 


of the sickness insurance.” When we realize that the 
man or woman in the factory is just as essential to suc- 
cess in this war as the armies at the front, we must not 
overlook a single chance to make them more efficient or 
to conserve their capacity for production. 

Not Enoven Work Yet ror ALL WuHo Wisu To Hep 


As | have pointed out before, it is not so much find- 
ing men who will do the work, as finding the work for 
them to do at this stage of the war. Engineering men 
of all kinds throng Washington in the endeavor to find 
some way in which they can be of service. Too often 
they go away disappointed—not because of any fault on 
the part of those who are doing the planning and the 
organizing, but because the time is not ripe to start the 
wheels of manufacture in motion on as large a scale as 
might be expected. Yet some things are going forward 
that it is perhaps best not to talk about too freely just 
now. While the censorship bill had its fangs extracted, 
it is better to err on the side of not giving all the in- 
formation that might be perfectly safe for the enemy to 
know than to assist in the slightest degree in any counter 
movements that might possibly be launched. 

As an example of the desire to help, we may cite the 
registration of over 10,000 mining engineers and chemists. 
Their names are now being tabulated by the Bureau 
of Mines for the Council of National Defense. This 
list includes several thousand chemists who are skilled 
in the manufacture of explosives and iron and steel, both 
invaluable in the conduct of the war. 

OFFERED FOR GOVERNMENT USE 


MANY LABORATORIES 


In addition to this, many laboratories have been offered 
for Government use, including the complete working staff 
in many cases. Some of the state and college laboratories 
that have been offered are those belonging to Minnesota 
School of Mines, Minnesota Mines Experiment Station, 
Clark University, New York State School of Clay Work- 
ing and Ceramics, Alfred University, University of Texas, 
University of Cincinnati, Louisville University, Ohio State 
University and Johns Hopkins University. A larger num- 
ber of private and commerciai laboratories have been 
offered in the same way, such as those of the General 
Electric Co., the Central Testing Laboratory, the Mechan- 
ical Rubber Co. and many others. 

The next step is to assign work for these laboratories 
to do, and this requires more initiative on the part of 
those who have the power to start things moving than 
seems yet to have been displayed. Of course, no one 
wants things to go off half-cocked, but eight weeks of war 
and two years of previous planning and preparation seem 
to many to be sufficient time to get some of the larger 
problems under way. There must be many lines of in- 
vestigation that can be turned over to these laboratories, 
with their trained staffs, at short notice. If departmental 
red tape stands in the way, there is need of someone 
with a broad-ax to loosen a few of the knots. The desire 
to avoid mistakes is highly commendable; but if they 
can only be avoided by remaining inactive, the lack of 
them may be more costly than a fair average of mistakes 


themselves. Mistakes are bound to be made. and those 
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who make them are bound to be criticized, for it is far 
easier to see the right way after we have gone the other; 
but inaction will also be harshly criticized, particularly 
if continued too long. 


SEVERAL IMporRTANT Decisions Have BEEN MADE 


Let us not forget, however, that the rifle question is 
settled, and settled right. And let us remember further 
that, should there be difficulty as to lack of proper am- 
munition, it will be a military problem due to lack of 
system in stores and in transport and not a mechanical 
error in any way. Then too, several important decisions 
have been made regarding artillery-ammunition changes, 
all of which seem to be along the lines of a proper con- 
sideration of the exigencies of the case; and steps are 
being taken to get artillery by the best means possible. 
But a number of lines seem to be at a standstill, although 
a little more public information might show the situation 
to be better than it seems on the surface. The fact 
remains, however, that hundreds of good men who might 
be of great service in various departments are literally 


g 
begging for something to do in order to help things along. 


In urging the little economies that make up a grand 
total when multiplied by the hundred million people who 
go to make up our country, we are all very apt to overlook 
little extravagances and unnecessary things of our own. 
Even the official Bulletin, in printing War Department 
orders, wastes from 8 to 10 per cent. of the space used by 
repeating the phrase, “The travel directed is necessary 
in the military service,” after many of the announcements 
of officers ordered to take various trips. This means 
more typesetting, more ink and more paper, all of which 
are well worth saving. 


ESTABLISHMENT OF Priority BoArRD 


Nearly all machine-tool builders receive requests to 
hurry some orders, as the machines are wanted for Gov- 
ernment work. The manufacturers are often at a loss 
to know just how to meet the situation. All wish to 
assist the Government in every way possible, but they 
have no way of determining which machines should have 
precedence. To meet this situation, a Priority Board 
has been appointed as a part of the Council of National 
This board is headed by General Ayleshire, to 
The address 


Defense. 
whom all inquiries of this kind can be sent. 
is the Munsey Building, Washington, D. C. 

While it is well to be patient in everything and to 
bear in mind that none of us realize what a man-size 
job we have undertaken, it is difficult to reconcile some 
of the methods with what we consider efficiency in the 
business world. Just as an example, let me cite the case 
of a motor truck that was recently submitted to the army 
for test, to see if it met all specifications and was satis- 
factory enough to be considered in ordering. This truck 
happens to be made within a comparatively short distance 
of Washington, and yet the builder was informed that 
the truck would have to be sent to San Antonio, Tex., to 
be tested, this being the point designated for such tests. 
For the sake of speed and efficiency it seems as though 
exceptions could be made to advantage in cases as ex- 
treme as this. Flexibility must come through the power 
to make exceptions. It is difficult to find an adequate 
reason for such a requirement in times of peace, and im- 
possible at the crisis through which the country is pass- 
ing at the present time.—Frep H. CoLvin. 
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Lapping Hardened-Steel Surfaces 
By A. Brown 


I should like to add a few comments to the remarks 
of Earl E. Cline, on page 59, on lapping hardened-steel 
surfaces. 

A circular motion in lapping (according to my ex- 
perience) is fatal to a flat surface, because the pressure 
is not uniform around the whole of the circle and the 
cutting is faster at the corners, where the area of the 
metal is less. 

The dimensions given as necessary 
finish—that is, 0.0001 to 0.00005 in. 
unless the surface to be lapped is very small, certainly) 
not more than $ in. square. My experience has been 
that, as the table of the grinder rides on a film of oil 
and the weight constantly changes position as the feed 
goes over, it is impossible to grind as accurately as that; 
and I may say that | have spent much time in endeavor- 
The bigger the surface 


for a lapping 


too small, 





are 


ing to obtain accurate results. 
the less flat is the result from the grinder, and it is 
generally rounding from back to front. I obtain best 
results by grinding to 0.0005 in. and lapping to 0.00005 
in. on a type-metal lap charged with flour emery, dry, 
cleaning the lap occasionally with benzine and finishing 
on a cast-iron lap. If a very high polish is needed, | 
use crocus powder on the cast-iron lap. All laps must 
be free from loose particles. Experience is needed for 
lapping, but a good maxim is, “Look after the middle, 
and the edges will take care of themselves.” 

With regard to measuring, I would have a standard 
measuring machine, and everybody’s micrometer would 
have to conform to the machine. It is so difficult to 
obtain dial measuring machines in which the movement 
is not either too lively or too sluggish to be dependable. 
My experience is that it is next to impossible to trust 


% 











the vast majority of our mechanical engineers, but 
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your measuring capabilities to the 0.0001 in. for more 
than four or five hours daily. After that you 
should the 


become 


measurement tired and devote rest of the 
day to less exacting work. 


eB 


Military-Truck Specifications 


At the meeting of the Standards Committee of the 
Society of Automotive Engineers, held in Cleveland, the 
military-truck specifications, which had been prepared 
by the War Department Motor Transport Board in con- 
sultation with the Truck Standards Division, the Trans- 
mission Division, the Springs Division and the Electrical 
Equipment Division of the society, were submitted for 
general consideration and the work was approved. 

It was decided by the Standards Committee to request 
that the designation of the military trucks be by arbi- 
trary terms rather than by nominal terms of capacity. 
The War Department has accordingly ordered that the 
smaller military truck heretofore designated 14-ton shall 
be named Class A truck, and the truck formerly desig- 
nated 3-ton shall be called Class B truck. The trucks 
have a greater capacity than their former nominal desig- 
An engine of a minimum size of 312 
truck. This means 
that, if a four-cylinder engine is used, it would have a 
bore and stroke of 44 and 54 in. respectively. Likewise, 
a four-cylinder engine of the Class B truck would have 
14 and 64 in., the minimum engine 


nations indicated. 
cu.in. is specified for the Class A 


a bore and stroke of 
size being 4134 cu.in. 

The Truck Standards Division of the Society of Auto- 
motive Engineers is still conducting work with regard 
to the military-truck specifications. A meeting will be 
held in Washington at an early date to take up details 
with reference to parts and features not ordinarily found 
in commercial practice. 
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IRON AND STEEL 


PIG IRON—Quotations were current as follows at the points and 
dates indicated: 


June 1, One Month One 
1917 Ago Year Ago 
No. 2 Southern Foundry, Birmingham... $40.00 $37.00 $15.00 
No. 2X Northern Foundry, New York. 46.00 42.50 20.75 
No. 2 Northern Foundry, Chicago 46.00 42.00 19.00 
Bessemer, Pittsburgh $5.95 43.95 21.95 
Basic, Pittsburgh . 42.00 40.00 18.95 
No. 2X, Philadelphia 45.50 42.50 20.50 
me. B, Weeioccences< 43.00 42.00 18.50 
No. 2, Southern Cincinnati 42.90 39.90 17.90 
Basic, Eastern Pennsylvania 42.50 38.00 20.50 
Gray forge, Pittsburgh........... .. £0.95 39.95 18.7 


STEEL SHAPES—tThe following base prices in cents per pound are 
for structural shapes 3 in. by % in. and larger, and plates 4% in. and 
heavier, from jobbers’ warehouses at the cities named 


One One One One 

Junei, Month Year Junel, Year Junel, Year 

1917 Ago Ago 1917 Ago 1917 Ago 

Structural shapes ... 5.00 5.00 3.50 5.00 3.25 5.00 3.10 
Soft steel bars... 4.75 4.75 3.55 4.50 3.25 4.50 3.10 
soft steel bar shi apes 8 4.75 4.75 3.50 4.50 3.25 4.50 3.10 
PEORGR ccccccvceces 8 00 7.00 4.10 7.00 3.65 6.50 3.50 


BAR IRON—Prices in cents per pound at the places named are as 


follows: 

June 1, 1917 One Year Ago 
Pittsburgh, mill . 4.00 2.65 
Warehouse, New York 4.60 3 25 
Warehouse, Cleveland 4.45 3.25 
Warehouse, Chicago . : 4.50 3.10 


STEEL SHEETS—tThe following are the prices in cents per pound 
from jobbers’ warehouse at the cities named 


Cleveland ,~—Chicago—, 


-—— New York — 








te 

= 

5 * ~ 

7 - @t- oo ot e. 

= os oa oac ex oac 

4 a a+ oo %& => co t& 

Ou Or< Be OFS Re OK 
*No. 28 black. 7 3.65 8.25 3.230 7.50 3.20 
*No. 26 biack 7 355 815 310 740 3.10 
*Nos. 22 and 24 black 7 3.50 8.10 3.05 7.35 3.05 
Nos. 18 and 20 black 7 345 8.05 3.00 7.30 3.00 
No. 16 blue annealed 7 4.70 795 3.70 7.70 3.60 
No. 14 blue annealed 7 460 785 3.60 7.60 3.50 
No. 12 blue annealed 450 7.80 350 7.55 3.45 
No. 10 blue annealed 455 7.75 3.55 7.50 3.40 





*No. 28 galvanized : 5.65 10.00 5.50 950 5.50 
*No. 26 galvanized... 8.95 11.70 9 45 > 5.35 9.70 5.20 9.20 5.20 
No. 24 galvanized 8.80 11.55 9.30 5.20 955 5.05 9.05 5.05 


*For corrugated sheets add 25c. per 100 Ib 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring fair-sized lots, the following quotations hold 


June 1, 1917 


List plus 25% 
List plus 10% 
List plus 5% 


One Year Ago 
List plus 20% 
List plus 10% 
List plus 10% 


New York 
Cleveland 
Chicago 


DRILL ROD—Discounts from list price are as follows at the places 


named 

Extra Standard 
New York ’ . 410% 45% 
Cleveland 50% 55 % 
Chicago . 45% 50% 


SWEDISH (NORWAY) IRON—This material per 100 Ib. sells as 
follows: 


June 1, 1917 One Year Ago 


New York $1; 3 00 @ 19.00 $6.00 
Cleveland . ; ° wr . 6.30 
Chicago : 1.5 5.25 


In coils an advance of 50c. usually is charged 
Note—Stock scarce generally 


WELDING M. ATERL AL 
per pound f.o.b. New York 


(SWEDISH) —Prices are as follows in cents 


Welding Wire* Cast-Iron Welding Rods 


%, i} o te. M._te. eee. 19.00 A, by 13 in. long......... 16.00 
No # and No. 10 \ by 19 in. long ; 14.00 
7 MQeenéeece % by 19 in long........ 12.90 
No. 12 .. < Se UP SE MB. BOMB. nw ccccce 12.00 
'. No. 14 and |, (20.00 @ 30.00 

No. 18 1 *Special Welding Wire 

» 
No. 20 We saw ate < catherie Mivweaee 33.00 


*Very scarce 38.00 
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MISCELLANEOUS STEEL—The following quotations in cents per 
pound are from warehouse at the places named: 


New York Cleveland Cr -ago 

June 1, 1917 June 1, 1917 Jun ., 1917 

Tire hnvikbetadtte es een 4.80 4.50 4.50 
Se GG cstentessesas ee 75 5.00 4.75 
Openhearth spring steel. 650@ 7.00 7.00 750@ 8.50 
Crucible” spring steel. 8.00 11.00 12.00 
Carbon tool steel, base price 12.00 ee) oo ee 
Special base cast steel. 15.00 @ 18.00 Pe kee wees 

*In bars. 


PIPE—tThe following disc ounts are for carload lots f.o.b. Pittsburgh, 
basing card in effect May 1, 1917 


BUTT WELD 


Steel Iron 
Inches Black Galvanized Inches Black Galvanized 
%, 4% and &%.. 42% 15 6 % . we Bibccees 38% 22% 
7 eensaud even 46% 31% &% 
LAP WELD 

Ss ee ae 429 27% % co cenewke 239 8% 

Bae. BO Gieusua 45% 35% N a 96 epee ena 30% 16% 
SS. sseke 31% 17% 
ae Ge Bd caeves 33% 20% 
4% to 6 , 33% 20% 

BUTT WELD. EXTRA STRONG PLAIN ENDS 

%, % and %.. 38% 20% % % to 1%..... 38% 23% 

hy cieent ae 30 14 % 

. GR Sis sesn 47% 341% % 

LAP WELD. EXTRA STRONG PLAIN ENDS 

2 40%  28%% 1% fatale 8% 

2% to 4 43, 31% % 1% .......... 308 16% 

Gar GO Getwe os 42% 30% % 2 res * 32° 19% 
2% to 4.. . 4% 22% 
4% to 6.. 33% 21% 


Stock discounts in cities named are as follows: 


—New Y = —Cleve land— -— Chicago — 


G Gal- Gal- 
Black v . Black vanized Black vanized 
% to 3 in. steel butt welded 44% 28% 43% 28% 43% 28% 
3% to 6 in. steel lap welded 28% 10% 39% 25% 39% 25% 


Malleable fittings, Class B and C, from New York som sell at 5 and 
5% from list price. Cast iron, standard sizes, 34 and : 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 


in cents per pound 


June 1, One One Year 
1917 Month Ago Ago 
Copper, electrolytic (carload lots)* 30.50 32.00 30.00 
Tin a ac ctwewwe iacce ae 58.50 48.00 
Lead ee ee ee ee eee see en 11.50 10.50 7.50 
Spelter — , 9.50 9.75 15.00 

*Third-quarter copper: ‘for spot copper the market price is 32% to 

33e 
ST. LOUIS 

Lead : : 11.00 10.25 7.37% 

Spelter : cen ee new ads boone 9.25 9.2 25 14.75 


At the places named, the following prices in cents per pound prevail: 


-—— New York——.. —Cleveland— — Chicago—. 


~ s ~ = 
on ClO Oe BO oe 23° eS o#° 
5a cSt £0 t& Ss £o& SS cote 
“+ ozd Oorn< -—- Or< -- Onm< 
Copper sheets. base. 42.00 44.00 37.50 42.00 37.50 42.50 37.00 
Copper wire (carload 
_. eer 39.50 39.50 37.50 39.00 32.50 40.00 37.50 
Brass pipe. base... 47.50 7.50 4450 48.00 38.00 7.5 38.50 
Brass sheets ... 45.00 45.00 4650 41.00 44.00 43.50 46.00 
Solder % and % 
(ease lots) ..... 39.75 33.87% 44.50 39.50 38.00 39.50 38.50 


Copper sheets quoted above hot rolled 16 oz., cold rolled 14 ‘02. and 
heavier, add le.; polished takes le. per sq.ft. extra for 20-in. widths and 
under; over 20 in., 2¢ 


BRASS RODS—The following quotations are for large lots, mill, 100 
Ib. and over, warehouse; 25% to added to mill prices for extras; 50% 
to be added to warehouse price for extras: 


June 1, 1917 One Month Ago Six Months Ago 


ME pc oeeeseceeeseases $42.00 $42.00 re 
Me EE occ meens ope 6s 45.50 45.50 $44.50 
Pn «dh k& secede ease 42.00 42.00 38.00 
GD ad cdaseoBewicccc 42.50 42.50 40.00 
ZINC SHEETS—tThe following prices in cents per pound prevail: 
Cees  BRe Ee Gs 6 6. oo 0:6 86060506 0006 06URS SO 4s ce es 19.00 
———In Casks——_, -—Broken Lots—, 
June 1, One June 1, One . 
1917 Year Ago 1917 Year Ago 
i in + atkesc eee mae o at 22.00 26.00 23.00 26.50 
Cleveland Terie rT 23.00 26.50 23.25 27.00 
Gh dis dhs 60 dees eo Hen 22.50 26.50 23.50 27.00 


ANTIMONY—Chinese and Japanese brands in cents per pound for 
spot delivery, duty paid: 
June 1, 1917 One Year Ago 


New York 23.00 28.00 
Cleveland 28.00 52.50 
Chicago 29.50 46.00 
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The Gnome type of motor, with its revolving high- 
power cylinders and its light weight, has made necessary 
new tolerances in motor-building methods. It has, under 
the careful construction of the General Vehicle Co., Long 
Island City, N. Y., set a new high-water mark in motor- 
building workmanship, a grade that can only be attained 
by a long and costly experience 



















































































its full power. Consequently, far greater constant stresses 
are imposed on every part than are ever put on automobile 
motors, except perhaps during a hard-fought race of 
several hundred miles. The General Vehicle Co. had pre- 
viously built high-grade motors of the Mercedes design, 
but even this experience had to be discarded, or at least 

so improved upon that little now 





involving high-class equipment, 
specially designed and accurate- 
ly made tools and fixtures and 
a staff of highly skilled work- 
men. The airplane has not only 
changed our mode of travel, but 
our ideas of motor design, the 
method of motor construction 
and the quality of our workman- 





ship. Beginning with the auto- a 





mobile motor of the earlier days, 

which sufficed for short flights, the necessity for continued 
efforts soon developed the weak spets in the motor, and 
improvements both in design and workmanship began to 
be made. For while the automobile motor rarely runs 
at over 25 per cent. of its maximum power, the airplane 
motor is nearly always at top speed; and as the propeller 
is always connected to the motor, this means developing 


SYNOPSIS—The limits of accuracy 
imposed by the builders of this motor 
place it in a class which is rarely 
equaled in commercial manufacturing. 
The result is an extremely light motor 


high-speed scouting planes. 


remains of the older shop prac- 
tices and methods, Workmanship 
that was plenty good enough for 
the type of motors then being 
built was not sufficiently accurate 
to give the best results with the 
type of motor where a tolerance 


which can be used with good results on of 0.01 mm. (0.004 in.) is in 


many cases the maximum that 





Fo Se can be allowed and where in 

some of the fits all tolerance, so 
far as can be stated in definite figures, is practically 
eliminated. 

The Gnome type of motor is a highly interesting 
mechanism, consisting of nine radial cylinders held in a 
central crank case, in which the crankshaft is stationary 
and the cylinders revolve, carrying the propeller with 
them. The odd number of cylinders makes it possible to 

















FIG. 1. FROM BILLET TO FINISHED CYLINDER 
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secure a uniform period of explosion; for when it is re- 
membered that each alternate cylinder fires as it revolves, 
it will be seen how this affects the sequence. 

While the Gnome is simple in principle the design is 
intricate, even though refined through years of patient 
study and experiment. It cannot fail to elicit admira- 
tion, but it also presents problems in manufaeture which 
require the best mechanical brains for their solution. The 
operation of the motor will be considered after the con- 
struction of some of the many parts. 

The cylinders are machined from 6-in. solid steel 
bars, which into blanks 11 in. in length 
and weighing about 97 lb. The first operation is to drill 
a 2,',-in. hole through the center of the block. A heavy- 
duty drilling machine performs this work, then the block 
goes to the Gisholt lathe for further operations. 


are sawed 


Fig. 1 shows six stages of the progress of a cylinder, 
a few of the intermediate steps being omitted. These 
The turning 
of the gills, or cooling flanges, is a difficult proposition, 


give, however, a good idea of the work done. 


owing to the depth of the cut and the thin metal that 
forms the gills. This operation requires the utmost care 
of tools and the use of a good lubricant to prevent the 
metal from tearing as the tools approach their full depth. 
These only 0.6 
mm., or 0.0237 in., thick at 
the top, tapering to a thick- 
of 1.4 (0.0553 
in.) at the base, and are 16 
mm. (0.632 in.) 
After drilling, the cylinder 
blocks go to the Gisholt de- 
partment for 
turning, a 
operation being shown in 
Fig. 2. After the first bar 
has trued up the drilled hole, boring bars with long pilots 
The blanks are 
then held on an expanding mandrel and rough-turned, 
after which the second boring takes place, as shown in 
Fig. 2. The previous turning of the outside true with 
the hole eliminates the difficulty of having the boring 
bar run out of true. 

After the cylinder has been bored, it is held on an 
expanded mandrel and the gills are turned, as in Fig. 3. 
These are first roughed out, and then the gills near the 
This plan allows the 


gills are 


hess mm. 


deep. 


boring and 


rough-boring 


FIG. 6. 


are used for the boring that follows. 


head of the cylinder are finished. 





CYLINDERS 


THE 


FIG. 2. 


ROUGH-BORING 








HOW THE CYLINDERS FIT THE CRANK CASE 
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FIG. 3. TURNING THE COOLING GILLS 
spark-plug hole to be bored and the threaded thimble to 
be welded in place before the rest of the cylinder is 
finished. This welding is a very particular job, and every 
spindle is tested for leakage. ‘The cylinder is run back- 
ward for this operation, on 
account of the gang of tools 
being held in a_ special 
holder at the back of the 
The crank case 
is a forging, finished in 
dies, and is a very difficult 
piece to machine. The inner, 
or joining, surfaces are 
faced, the bolt holes drilled 
and the two parts bolted to- 
gether, so that the holes for 
the radial cylinders can be properly bored and ground. 
This radial boring is divided into two operations, the holes 
being rough-bored on one machine, while the final fin- 
ished boring is done on the Lucas horizontal boring ma- 
chine, shown in Fig. 4. As can be seen, the work is held 
on a special indexing fixture and the boring bar is driven 
through a universal joint with a stiff spring to take out 
any fore and aft motion in the bar. The boring bar itself 
is supported in the two bearings A and B, the latter being 
on the inside of the crank case. This arrangement gives 
a short, rigid boring bar and enables extreme accuracy 
It will also be noticed that long or ex- 
tension nuts with crosshandies are used for quick clamp- 
ing. They not only save time, but are much more con- 
venient in every way. 

Even the extreme accuracy of this method of boring 
is not sufficient for this point, which is perhaps the most 
important in the entire motor; for this crank case clamps 
the cylinder by means of the collar C (in both Figs. 4 
and 5), which fits into the recess in the cylinder at /, 
Fig. 1, and must not only fit as to diameter, but as to 
length, so as to prevent any end movement of the cylinder. 
The flange J bears in the enlarged portion of the crank- 
case bore and supports the cylinder, at the same time 
the gas to be drawn in through the half-round 
openings that are distributed around this collar. The 
grinding is done on a Heald cylinder grinder, Fig. 5. 

The way in which the cylinders and crank case go 
together is illustrated in Fig. 6, two of the nine cylinders 


cross-slide, 


to be secured. 


allowing 
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FIG. 4. FINISH-BORING THE CRANK CASE 
being shown in place. The photograph also shows the 
keyway A, which is cut in the crank-case collar and which 
locates the cylinder in its proper position and also effectu- 
ally prevents turning. It is a thin, flat key with round 
end, its location in the cylinder being shown at //, Fig. 1. 
The final finish of the portion of the cylinder that fits 
into the crank case is secured in an engine lathe in which 
the bearing and all parts are fitted with the utmost care. 
The finish is turned with a special forming tool of the 
right size and shape, the desired size depending on the 
operator’s measurements with the standard micrometer. 
This is one of the points where small tolerance is al- 
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and a drilling machine were hired in a shop adjoining 
the foundry, so that the castings could be tested and the 
defects located in the shortest time. 

The maximum thickness of the piston wall is about 2 
mm. (0.08 in.), which at the extreme end of the skirt 
is thinned down to about half that amount. It will also 
be noticed that the piston-pin lugs are not connected to 
the walls of the piston, but only to the piston head, which 
is strongly ribbed. The space between the piston-pin boss 
and the piston wall is produced by a sort of trepanning 
tool, but it makes a rather delicate operation and is not 
conducive to securing 100 per cent. perfect product. The 
maximum tolerance in weight is only 10 grams, or less 
than one-third of an ounce, which indicates the accuracy 
required in both the casting and the machining, as the 
inside of the piston head and the piston-pin bosses are 
not machined. 

The connecting-rods are also unusual, principally from 
the employment of the main, or “mother,” rod, which 
carries the eight other rods around its center, as can be 
seen in Fig. 8. All the rods are made from drop-forgings 
and are machined all over, both in order to secure abso- 
lutely uniform weight and to detect any flaw that might 
exist in the forging. The quality of the material can be 
seen in the twisted rod in Fig. 7. The mother-rod forging 
weighs 21 lb.; the finished weight is 54 Ib. 

The large central hub to which the eight connecting- 


Fig. 8, a piston being 
shown in place on one of the smaller rods at B. This 
illustration, as well as the 


rods are pinned is shown at A, 





lowed, and needless to say, 
it requires the utmost 
skill not only to secure the 
right diameter, but to al- 


low entire interchange- 
ability. The European 





practice is to fit these cyl- 





figure, shows 


how it is necessary to cut 


preceding 


away one side of the skirt 
of the piston in order to 
clear the next piston at its 
lower position, as is more 








inders by hand-scraping 
the: crank case. That 
method, however, makes it difficult to get the cylinders all 
in the same plane, which is essential for the best results. 

To give some indication of the kind of fit’ required, 
it is only necessary to mention the tests to which the 
assembled cylinders and crank case are subjected. When 
the crank case is clamped solidly together, it must neither 
distort the cylinders nor allow the least shake. To test 
this, a plug gage is used in the open cylinder end to 
detect any distortion due to clamping and, if this is found 
satisfactory, a bar 3 ft. long is screwed in the outer end 
of the cylinder, by which the inspector endeavors to detect 
any looseness or play between the cylinder and the crank 
case. With such a test it can be easily seen that the 
utmost accuracy is required. 


FIG. 7. 


Pistons AND Rops 


Fig. 7 shows two of the pistons and also something 
of the connecting-rod construction. These pistons, al- 
though of cast iron, are extremely light and presented 
one of the serious problems in the construction of this 
motor. The extreme lightness makes it necessary to have 
a particularly good grade of cast iron, and something 
of this problem may be gathered from the fact that it 
was necessary to cast 4000 pistons before the right com- 
bination of mixture and other qualities were secured. In 
order to test this out and not delay construction, a lathe 


PISTONS AND CONNECTING-ROD 


clearly shown in Fig. 12. 
soth Figs. 8 and 12 show 
the oil holes drilled in the mother rod over each smaller 
rod, and also the oil tube that runs up one side of each 
small connecting-rod, being fastened in the channel by 
the small clip shown. 

These connecting-rods are excellent examples of the 
close workmanship demanded in building this motor, as 
they must have not only extreme accuracy of bore, but 
also of center distance, in order to secure both inter- 
changeability and uniform compression in the different 
cylinders. 

Fig. 9 shows one of the methods of testing the align- 
ment of the holes in both the mother rod and one of the 


smaller rods. Two test bars are run through the pin 





HOLES 


GRINDING THE CRANK-CASE 
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FIG. 11. THE DISTRIBUTORY CASE 


holes of the mother rod and rested on the two parallels 
shown. In this way the hole in the upper end of the rod 
can be tested by means of the bar and the multiplying 
indicator C. 

The small rods are tested in a similar manner, by 
supporting the lower test rod in the V-block, both these 
blocks and the parallels resting on the round surface plate 
shown. In order to secure uniformity of center distance, 
several rods are slipped over the same test bar, which is 
a very severe test, as a slight difference in either center 
distance or parallelism of the holes will prevent the bars 
going through the holes. This view of the mother rod B 
shows the recess D, which it is necessary to cut on each 
side of the main rod in order to accommodate the end 
of the small rod that fits next to it. This is a particularly 
fussy job, as it is necessary to use a bar with an inserted 
cutter and then feed the cutter out so as to divide the 
work into as many cuts as may be necessary. 

The crankshaft is another interesting portion of the 
(inome motor, holes being drilled through the center of 
both the crankshaft and the crankpin in order to lighten 
it as much as possible. The crankshaft is made in two 
parts, the part A, Fig. 10, having the crankpin forged 
solid with it, and the extension end B being attached to 
A by a long taper fit at C, a key positioning the two 





MOTOR WITH CAMS UNCOVERED 


FIG. 13. 
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shafts in their proper relation. One of the ball bearings 
that fit inside the large recess on each side of the mother 
rod is shown at £. 

The end P carries an inner sleeve that forms an oil 
reservoir between it and the inner surface of the shaft 
itself. Nine small holes are drilled through the outer 
shaft so as to connect with this reservoir and allow oil 
to be forced out to the nine cams that operate the valves 
on each cylinder. The oiling system will be described 
more fully in connection with Figs. 12 and 15, 

The distributing case that surrounds the cams and 
carries the valve-stem guides is shown in Fig. 11. It 
is also made from a forging and is an interesting example 
of cutting away the greater part of the original metal. 
This forging weighs 201 lb., while the finished case 
weighs but 15} lb. As can be seen in Figs. 13, 14 and 
15, it bolts to the side of the crank case on the propeller 





FIG. 8 CONNECTING-RODS ASSEMBLED 


end of the motor and consists of an inner and an outer 
shaft. It is very light, however, the intervening space 
being bored from the solid. This is virtually a large 


trepanning operation, after which the holes for the valve- 














TESTING CONNECTING-ROD ACCURACY 


FIG. 9. 


rod guides are bored radially and with proper regard for 
the position of the distribution case on the crank case 
of the motor. 

Fig. 12 shows one of these motors assembled so far ag 
the crankshaft, connecting-rod and pistons are concerned. 
Here we have the mother rod A in place on the crankpin 
B, and the other connecting-rods assuming their various 
angles around it. The extreme angles are shown in rods 
Cand D. Here is one reason why the skirt of the piston 
is cut away on one side and also why there is an open- 
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ing on the side of the cylinder, for clearance purposes. 
The other reason is the small clearance of the pistons 
themselves, as shown at EF, Fig. 12. 

In assembling, the crankshaft is first put in place and 
then the mother rod with its piston. Each successive 
connecting-rod and piston are then threaded into position 
and connected up until the assembly is complete. Then 
the extension end of the connecting-rod is put in place 
with its ball bearing, as shown in Fig. 10, and the out- 
side cover bolted on. Re- 
membering that the cyl- 
inders and the crank 
case revolve around the 
main portion of _ the 
crankshaft, Fig. 12, and 
that the nest of connect- 
ing-rods revolves around 
the crankpin, we see what 
produces the reciprocat- 
ing motion of the piston 
in the cylinders. 
The mixture of 
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FIG. 15. 


SECTION OF MOTOR 


gas and air is forced into the crank case through the 
jet inside the crank at F’, Figs. 10 and 4b, and enters 
the cylinder when the piston is at its est position, 
through the half-round openings in the guiding flange 
and the small holes shown below the keyway H, in Fig. 
1, and at A and B, in Fig. 15. The returning piston 
covers the port, and the gas is compressed and fired in 
the usual way. The exhaust is through a large single 
valve in the cylinder head, which gives rise to the name 
“monosupape,” or single-valve motor. 

Fig. 12 shows the oil pipes in position in the channels 
of the connecting-rods, and also the nine crankpins that 
form part of the oiling system as well as serving as 
connections between the mother and the small rods. The 
ninth pin, in fact, acts only to feed oil to the tube shown 
on the mother rod at G. Details of this can be seen in 
Fig. 15. . 

The lubricating oil comes in at C, through the sta- 
tionary crankshaft, goes through the stationary crankpin 
at D, and floods the bearings at FZ. Some of this oil 
also goes to the crankpins and is thrown by centrifugal 
force through the tubes on the rods, through the piston- 
pin bearings, and in this way oils the piston pins as well 
as the cylinders. The latter also receive all oil that 
happens to fly out of any of the holes in the crank case. 

With the motor ranning at 1200 r.p.m. the oil feeds 
out very rapidly by centrifugal force, and it has been 
found, in fact, that the oil tubes are unnecessary on the 
connecting-rods ; for if the tubes are omitted, the oil flows 
out of the crankpin hole and makes a bee-line for the 
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FIG. 10. HOW THE CRANKSHAFT IS BUILT UP 
hole in the piston-pin end, just as though it were being 
conducted along the rod by the tube shown. 

The other end of the motor is illustrated in Fig. 13, 
the cover being removed so as to show the cams and 
the gears that drive the oil and fuel pumps. The nine 
oil holes shown in the crankpin in Fig. 10 feed the oil 
to nine cams, one being shown at A, Fig. 13. The hole 
is at the base of the incline in each case. These canis, 
incidentally, are made of a steel of 264,000 Ib. tensile 
strength. The cam roller B picks this oil up and carries 
it over the cam surface, 

oil holes on each side of these 
| rollers and oiling the bear- 
ings of the rollers themselves. 


some of it reaching the small 








| The surplus oil from here 

feeds up through the valve-rod 
wr , 

guides, which, it will be re- 

[ membered, are running 1200 


r.p.m. From here it feeds 
through the ball joint D, through the hollow 
valve rod # and oils the pin at F. There is 
also sufficient oil at this point to strike a groove 
on the under side of the valve lever and feed 
along to the lever bearing G, so that every 
This, how- 
ever, requires a large amount of oil, a characteristic of 
the rotary type of motor. Further details of construc- 
tion, as well as the general design, can be seen in Fig, 15, 
which is a sectional view of the assembled motor. This 
view also shows the method of mounting the propeller. 


bearing is well oiled from the central supply. 

















FIG. 12. HOW THE RODS CONNECT UP 
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Fig. 14 shows the completed motor with the cover and 
spark plugs in place, mounted on a stand for testing. 
Every motor is tested with a 3-hour run and is then 














re- 


is 


disassembled and every part examined. It is then 


assembled and run for 20 minutes, after which it 


ready for shipment. 


# 
Aligning Tap Driver 
By K. F. Rauscu 

The illustration shows a self-aligning tap driver where- 

in the tap is provided with tongues that engage in slots 

in the reamer, the tongue and slot being the driving 
agent. 

The object of the design is to provide both a tool that 

will insure the positive alignment of a reamed and tapped 











DRIVER 


ALIGNING TAP 
hole in a member, and one that will serve as a combina- 
tion reamer and tap driver. 

The operation of the tool will easily be understood from 
the illustration. The pilot A of the arbor that carries 
the reamer as an integral part is sufficiently long to ex- 
tend well through the lower hole and into the aligning 
bushing in the jig. After the reaming operation, the tool 
is withdrawn far enough to permit the tap B to be slipped 
into place on the arbor, the pilot being long enough to 
extend down into the guide bushing in the jig. 
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Chuck for Shell Adapters 
By CHarues H. McCarter 


The illustrations show a chuck that has been used for 
several years on hand screw machines in the manufac- 
ture of adapters for shrapnel. It takes the pieces after 
they have been bored and threaded on one end and cut 
to length in an automatic machine. 

Operation 2, which is then done, consists of turning 
and necking the piece with a form tool, chasing the thread 
and cutting the inside bevel, as shown in Fig. 2. The 
principal feature of the chuck is the left-hand thread on 
the sleeve, which furnishes a ouick release for the piece 
when it is finished. 

The body of the chuck, at A, Fig. 1, is a piece of 
machine steel, bored and threaded on one end to fit the 
screw-machine spindle. The other end is turned and 
threaded about two-thirds of its length, four per inch, 
left-hand thread. About $ in. from the end left 
straight, to be used as a bearing for the sleeve B. 

This sleeve is a piece of machine steel, bored and 
threaded to fit the left-hand thread on the body A. The 
sleeve is fitted with a hardened and ground bushing on 
one end, which acts as an accurate bearing to bring 
the sleeve central with the body A and also furnishes 
a true face as a backing for the work, which is screwed 
on the stem C. The bushing D can be ground on the 
face as wear develops; and when too badly worn, it can 


is 


be replaced. 
The stem C is a piece of tool steel turned and ground 
fit It has a thread turned on the end 


| 
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FIGS. 1 AND 2. CHUCK FOR SHELL ADAPTERS 


about } in. long, to hold it in A and keep it from turn- 
ing. After the chuck is assembled and the stem is in 
proper position, a headless setscrew, which is tapped 
through the body, holds it in place. 

The end of the stem, which projects beyond the sleeve, 
is threaded to fit the adapters. In actual practice it 
is well to make the pitch diameter of the stem slightly 
less than the work, so as to allow for slight differences 
in the tapped holes. The stem is provided with a slot, 
so that it can be removed with a screwdriver. 

The stop £, Fig. 2, which is of tool steel, is fitted in 
place on B by two fillister-head screws. The sleeve has a 
45-deg. section cut out on its circumference, about % in. 
deep and wide enough to clear the stop. This cut-out 
section permits the sleeve a forward and backward move- 
ment of about 0.015 in., which is enough to release the 
work. 
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Designing and Using Broaches 


By CHARLES L. 





SYNOPSIS—The difference between a successful 
broach and one that is always giving trouble may 
not be noticeable to those who are not familiar 
with broaches. This article points out the features 
that are essential to success, gives the reasons for 
failure and shows examples of broaches of both 
types. This information should be of particular 
value to those who may be contemplating broaching 
parts of thew work. 





The broach, like the mule, must be well understood 
to be of much service. When well designed and well 
made it is a wonderful help, producing accurate work 
in minimum time and with unskilled labor. If the 
broach designer lacks experience, the result is usually 
pitiable, as the broach is an expensive tool to make, and 
to its first cost must be added that of the delay ensuing 
when it goes wrong. 

The material upon which it is to work may be dense 
and tough, and the hole long. The longer the hole the 
more teeth in contact and the more power required to 
pull the broach. Never less than two teeth should engage 
the work at once. I recently saw an attempt made to 
draw a broach through a steel forging for a British gun 
part. The piece was finally removed from the broach 
in a miller. 

The designer, as usual with the novice, had placed the 
teeth too close together, and each tooth was removing 
too much stock. Too closely spaced teeth in long holes 
cause clogging of chips, a far more dangerous thing than 
the average reader will suppose, as it causes seizure and 
tearing of the work, or it may stop the machine or even 
break the broach. 

A chip of 0.002 in. will behave better in a 1-in. space 
than will a 0.001-in. chip in $-in. space. At the same 
time a broach tooth or, indeed, the edge of any cutting 
tool will last longer when taking an appreciable cut than 
when merely scraping. 


NICKING THE TEETH A MAKESHIFT 


Nicking the teeth, except in rare instances, is a make- 


shift. It is better, when practicable, to increase the tooth 
space. The contour of the tooth, whether curved or flat, 


has no appreciable effect on the power required to pull a 
broach. If you can design a set of broaches that will 
from the first produce a maximum number of good holes, 
which means without breaking, tearing the work or get- 
ting dull too often, your efforts will exceed those of 
many a so-called expert tool designer. 

On the average broach the flute should be as deep as 
possible, yet leave a strong pulling section. The space 
should be well rounded at the bottom, to encourage the 
chips to flow into the space rather than gather in the 
corner. The back of the tooth should be concaved slight- 
ly, to increase chip room. The land should be generous, 
but not too wide, for that means loss of chip room. A 
forward rake to the cutting face is often desirable, but 
generally makes it too difficult to maintain the exact 
contour. The top relief should be slight, varying from 
one degree or less on finishing broaches for soft metals 


EATON 


to two or more degrees on roughing broaches for tough 
springy material. 

As to broach material, do not be misled into using 
steel “because it is tough.” A broach of 
high-carbon steel properly hardened has a great deal 


low-carbon 


higher tensile strength than one of low carbon, besides 
which it has the hardness so essential to lasting qualities. 
Some have used 80-point carbon steel with some success, 
but the scleroscope proves that it will not become as 
hard as 110-point carbon. 
modern gun parts is about 50-point carbon steel, high in 
manganese, and the tools used on it must be very hard 
to hold their cutting edge. 


The material f6r some of the 


KeEP BrRoaAcHES SHARP 


A broach to produce satisfactory work must be kept 
really sharp. No halfway business- will do. When it 
gets dull, it will tear in spite of good design. It has 
been found best to run the broach at a very slow speed 
in order to save the cutting edge, but this can be over- 
done. 
steel, if annealed. 

A broach of 80-point carbon tool steel would not last 
One 
stunt is to use 60-point to 80-point carbon steel and 


Twelve feet per minute is slow enough for tough 


long in gun work, if hardened in the usual manner. 


pack harden it, quenching in oil and tempering as usual. 
This steel leaves a soft core and makes a “tough” broach. 
However, it will not have the real strength of a high- 
carbon tool, and the teeth are likely to be’ brittle or 
“peel” off; and if ground a trifle deep, the soft core is 
approached. The high temperature necessary to harden 
low-carbon steel renders the broach more liable to distor- 
tion. 
Even higher-carbon special steels may be used economical- 
Have the stock generously 


I recommend good tool steel for ordinary broaches. 


ly in short heavy broaches. 
over size and have it box annealed after roughing. 

High-speed steel is used successfully by some manufac- 
turers but judgment must be exercised in specifying the 
brand, as not all high-speed steels are as noted for their 
keen cutting qualities as they are for fast hogging out 
of metal. I advise using carbon steel and the best of 
that. 
cheap tool steel in broaches. You might save 5 per cent. 
in the first cost, but would in all probability regret it 
later. 


Generally speaking, there is no economy in using 


Grinp ALL OVER 
The broach should be ground all over after hardening, 
that is, the face and top of each cutting 
This is not nearly 


when practicable 
tooth as well as the shank and pilot. 
the hardship that the man with the pencil usually sup- 


poses. With a good equipment it is actually easy as 
compared to filing, straightening and stoning, besides 
which the broach will do its work twice as well and 


the heat-treatment, some 
Grinding eliminates nine- 


However careful 


last longer. 
distortion will be present. 
tenths of the trouble brought about by this distortion. 'To 
facilitate the grinding, it is best to graduate the teeth 
of the broach uniformly. thus enabling the tool maker 
to swing or tilt the work and grind the contour in long 
strokes. 
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Heat-treatment of broaches should not be undertaken 
except by experts in this particular line. It requires 
specially constructed furnaces, special quenching and tem- 
pering baths and a definite knowledge of the temperatures 
required for the steel used. I would no more permit the 
hardening of a broach by an ordinary tool hardener than 
I would intrust the repair of a high-priced watch to the 
village blacksmith. 

It is impossible to rely on the location of a broach 
hole within certain limits, so for close work the stock 
is left to finish from the broach hole. Some designers 
maintain that it is necessary to pilot on one part of the 
contour while cutting the rest, even in symmetrical 
shapes; but geperally speaking, this is not the case. A 





FIG.! FIG.2 





FIG.3 FIG.4 
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diameter hole was bored and reamed and the ends faced. 
Each broach has 48 teeth } in, apart, with a uniform 
increase in diameter of 0.0025 in. per tooth, the last six 
being of the same diameter. The shank of each broach 
is 14 in. in diameter, of the clothes-pin type. There is 
no cutting action on the radial sides of the teeth, the 
keys being smoothed with a file to fit the gage. 

Fig. 2 shows a method that failed dismally and utter- 
ly. The designer decided that a flat cut was enough 
easier to pull to indicate this form. On the No. 1 
broach, dimension A was mercilessly increased 0.020 in. 
down to 0.002 in. per tooth, diminishing as the cut 
became wider. The 80-point carbon steel selected was 
not equal to the task imposed upon it, and the broach 


jon ke 





‘S 
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FIGS. 1 TO 4. VARIOUS SUCCESSFUL AND UNSUCCESSFUL BROACHES 


Fig. 1—A broach for hard, tough steel Fig. 2—A broach that 


proved to be a failure. Fig. 3—An attempt to broach a square 


hole at one operation. Fig. 4—Broaching a square hole with two operations 


well-made broach will not drift much. A rear support 
running on machined guides proves a great help. 

A well-designed pulling head is not met in every shop 
using broaches. The notched broach shank, engaged by 
a latch in the head, is dangerously weak, though easy to 
operate. It; of course, cannot be relied upon for accurate 
location. Some use a slot and key. This is costly in 
manufacture, uncertain as to location unless perfectly 
made, and weak. 

The best method I have yet seen for round or sym- 
metrical broaches is that known as the “clothes-pin.” 
Whatever the size or shape of the pilot, excepting flat 
broaches for keyways, etc., the shank is made the next 
smaller standard size in eighths, thus making it convenient 
to use the same pulling head for any number of broaches 
within certain limits. The shank is milled with two 
opposite parallel and concentric flats, not too near the 
end, leaving a cross-section about half the area of the 
shank. These flats may be ground, if extreme accuracy 
is demanded. Through the pulling head and at right 
angles to the hole for the shank is bored and reamed a 
taper hole, say Brown & Sharpe, so proportioned that 
it will have a diameter somewhat greater than the shank 
hole at the intersection. 

The clothes-pin is a bolt of tool steel, fitted to the 
taper hole and protruding an inch or so on either side. 
This is slotted from the small end to fit the milled 
broach shank, and a bent handle of round steel is screwed 
into the large end. The edges of the slot are milled 
flat where it engages the broach shank, to act as a pulling 
surface. The clothes-pin is to be spring tempered and 
may be ground, if desired. This kind of broach is simple 
to build, quick to operate and one that may be relied 
upon to give almost any degree of accuracy of angular 
location. 

Fig. 1 illustrates a set of four broaches designed for 
use in hard tough steel, the hole being about 44 in. 


long. Previous to the broaching operation a 1.6-in. 





promptly got dull. Then as the teeth got deeper into 
the metal, the machine stopped in spite of a new belt 
and much dressing. There were six teeth in contact, 
with insufficient chip room. 

Fig. 3 shows how an attempt was made to broach a 
square hole in one operation, and Fig. 4 illustrates how 
it is being done in two. 

A stream of lard oil flowing on the broach where it 
enters the work insures proper lubrication. Compounds 
may be used, if of sufficient body. 

As a last word, remember that it is better to operate 
twice or even three times on a piece and have the product 
satisfactory than to suffer the humiliating expense and 
delay that usually follow an attempt to remove all the 
stock in one operation. 
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Graduations on Feed Dials 
By Loyzie D. Dosss 


The article on page 378 by Ross Lewis reminds me of 
an old 18-in. shaper made by the Barker & Chard Machine 
Tool Co., of Cincinnati, Ohio. This shaper has been 
in our plant longer than anyone can remember. It has 
been in operation for over 17 years, and it may have 
been second-hand when it was purchased. 

The crossfeed screw has four threads to the inch, and 
the dial is graduated with 125 divisions. This makes 
each division equivalent to 0.002 in. The first time that 
I discovered the dial, it was covered with oil and dirt 
that had been there so long that it took some work 
with a piece of emery cloth to put the dial into com- 
mission. When I first used this dial, I thought that it 
was graduated to 0.001 in., but I soon discovered what 
was the matter. It is very inconvenient in work where 
every job is different, and I heartily agree with Mr. 
Lewis that there should be uniform graduations on all 


machine tools. 
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SYNOPSIS—Methods of babbitting driving bores, both for axle bearings and side liners, are 
shown in this article, as are also the methods employed at the Southern Pacific shops at Sparks, 
Nev., for boring and planing driving boxes and shoes. 


The standard 10x 12-in. driving box used on locomo- 
tives of the Southern Pacific system is illustrated by Fig. 
1, and the methods of machining this type of box in the 
Sparks, Nev., shops of this railroad are represented by 
the other illustrations. 


As indicated by the drawing referred to, the driver 


box is of cast steel, with heavy half-brass pressed into 
place for the axle bearing 
and with brass liners on the 
sides of the box for the 
bearing surfaces between 
shoes and wedges. The end 
of the box is babbitted to 
provide a thrust or lateral 
bearing surface. The brass 





being shown at the front of the apparatus. The pouring 
ladle, is fitted with a long wooden handle similar to 
that for a spade or shovel, so that the workman may dip 
and pour the molten metal conveniently and without 
danger of burning his hands. 

Fig. 4 represents a box with the main brass forced into 
its seat and the box end ready for the placing of the 
clay dam around the edge 
and the subsequent pouring 
of the babbitt metal. Fig. 5 
shows the box with a block 
secured in the brass to limit 
the flow of molten metal in- 
ward and with clay around 
the outer edge to confine the 





Detail of Babbit 





liners at the sides, like the 
babbitt lateral bearing, are 
formed by pouring the 
molten metal into place and 
afterward finishing to re- 
quired dimensions. The 
liner metal is anchored by 
pouring into dovetailed 
grooves formed at an angle 
to the vertical center line 
of the box, and the babbitt 
thrust bearing is similarly 
anchored by dovetailed an- 
nular channels and plugs in 
the face of the cast-steel 
box. Details of these fea- 
tures are clearly shown on 
the drawing. Figs. 2 and 3 ancmanrTee 
illustrate the equipment de- 
veloped for the melting and pouring of both brass liners 
and babbitt side bearings, and the sequence of operations 
for the babbitting process is shown by Figs. 4, 5 and 6. 
Referring to Fig. 2, it will be seen that the babbitting 
outfit consists of a pair of melting pots made of heavy 
boiler plate and heated by means of oil fuel, the pipe 
for the oil and the pressure pipe for spraying the liquid 














FIG. 1. DETAILS OF THE STANDARD 10x 12-IN. 
DRIVING BOXES 


metal flowing in that direc- 
tion. Fig. 6 is the box al- 
a ready poured and ready for 
a the machining of the jour- 
nal bearing and the babbitt 
thrust. It may be of inter- 
est at this point to call at- 
tention to one or two points 

in connection with the fit- 

| ting up of the brass and the 
| forcing of it into place in 
| the box; operations which 
take place, of course, prior 
to the pouring of the babbitt 
lateral surface. The brass 
is of very heavy section, 
as will be seen upon refer- 
ence to Figs. 1 and 4. As 
the increase in thickness 
toward the center of the brass means that the outer cir- 
cumference is eccentric to the bore, it is obvious that, to 
turn the outer diameter under these conditions, some 
form of arbor is essential that shall throw the brass off 
center an amount equal to the eccentricity between the 
outside surface of the brass, which must be turned to 














size. 
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The arbor for this purpose is sketched in Fig. 7. 


a tight flange nearly as large in diameter as the outside 


of the brass to be turned. 


It is 


about 4 in. in diameter by 24 in. long and has at one end 


At the other end is a similar 
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The brass liners at the sides of the box that form the 
bearing surfaces in contact with the frame shoes anid 
wedges are poured in the manner indicated in Fig. 8, 
which is another view of the melting furnace illustrated, 
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FIGS. 2 


AND 3 


flange, but easily fitted on the arbor, so that it 


may b 
adjusted by means of a nut mounted upon the threaded 
The latter flange 
three setscrews A for clamping the journal brass endwise 


end of the arbor, as indicated. carries 


against the opposite flange . which Is pressed upon the end 


of the arbor. Along the middle of the arbor are thre 


screws, tapped in at right angles to the axis of the‘ 


APPARATUS USED FOR MELTING BABBITT FOR DRIVING 


BOXES 


» 


in Fig. 3. In Fig. 8 the melting machine is seen in ac- 
tion, and a box ready for the pouring of the brass liners 
will be The furnace is 
made of an old tank of heavy boiler plate and is operated 
DY oil fuel. 


noticed immediately in front. 


; It is suspended upon trunnions at the ends 
and is readily tilted upon its axis to pour the moiten 
metal through the opening plainly to be seen in the side. 



































FIGS, 4, 5 


AND 6 


arbor to form supports for the work. These screws are 


adjusted to throw the brass the requisite distance off 
center, so that the outside diameter will be turned to thi 
desired degree of eccentricity in respect to the bore of 
the brass. 

To insure a snug fit of the brass in its seat in the driv 
ing box, the outside is turned straight from end to end 
to a radius 0.003 in. and the circumferential 
measurement or distance from B to B is left ,', in. long, 
so that the brass requires about 5 or 6 tons’ pressure to 


Oversize <> 


The brass is left long to 
allow for finishing to length after the babbitt has been 
poured for the lateral bearing surface. In Figs. 4, 
6 the end of the brass will be seen projecting above the 


force it into place in the box. 
5 and 


end of the box. The machining of the metal will be re- 
ferred to later in this article, and the operations will be 


illustrated, 


SEQUENCE OF OPERATIONS FOLLOWED 


IN BABBITTING DRIVING BOXES 


The dovetailed anchor grooves for the liners have al- 
ready been mentioned, and 
will be 


their dimensions and location 


understood from Fig. 1. As there shown, these 








)ournal > 
a End View of Brass 








ARBOR DRIVING- 


USED 


BOX 


FOR 


TURNING 


BRASSES 


liners are finished to a thc kness of 


7 ’ 
Live 


| in.; when poured, 
y are in the rough approximately } in. thick. 


Fig. 9 represents the method of holding and boring the 
brasses on the vertical mill, the driver box resting upon 
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parallels upon the table while two straps are used at each 
side to draw the work down snugly by means of its side 
flanges. Ordinarily, there is } in. of metal to be removed 
from each side in the boring operation, and this is done at 
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butts up against a platen stop, and succeeding boxes are 

held against end movement by the boxes in front. 
The corresponding surfaces on shoes and wedges are 

planed in the manner represented by Fig. 11, which is 




















FIG. 8. POURING THE SIDE LINERS 


one cut with a cutting speed of nearly 100 ft. per min. 
and a tool feed of, in. The babbitt thrust surface is faced 
off at the same speed of the boring-mill table, but with 
a feed of 4 to } in. per revolution of work. The amount 
of babbitt to be removed in this facing process ranges from 





FIG. 9. BORING THE BRASSES 


also a string planing operation with four castings secured 
in line on the platen, The method of locating and hold 
ing these parts is clearly indicated in the photograph. 
The final illustration in this article, Fig. 12, shows 


] 


the manner in which the oil grooves are cut in the driver- 





























FIGS. 10 AND 11. PLANING BOXES, SHOES AND WEDGES FIG. 12. CUTTING THE OIL GROOVES 


i to # in.. and at this depth of cut the surface is ma- 
chined with one pass of the tool, 

Planing is naturally accomplished with several boxes 
placed in a string or row, as in Fig. 10. The leading box 


box brasses by means of a pneumatic chipping hammer. 
It will be noticed that for this work the operator’s eyes 
are well protected from flying chips and other dirt by 


safety goggles. 
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System of Machinery Maintenance 


By WILLIAM 





What is 
This is frequently true of ma- 


SYNOPSIS 


“no one’s job.” 


“anyone's job” is usually 
chinery maintenance. A system for this purpose 
that has been in successful operation for some time 
at the factories of the Hamilton Manufacturing 


Co... Two Rivers, Wis., is described in this article. 





The methods generally employed by large establish- 
ments for recording and directing the care, attention and 
maintenance of machinery and equipment are, in general, 
anything but satisfactory. One man is usually selected 
to look after certain devices while another, who is chosen 
to take care of and pay attention to other tools, may 
either overlap the duties of the first or leave a gap that 
will result in one or more pieces of apparatus becoming 
wrecked or badly disabled before the attention of the 
management is arrested. 

There are thousands of well-conducted establishments 
that are operating under various systems designed for 
the purpose of obtaining and maintaining shop costs, 
power records and the like, but until the system of in- 
spection now in vogue in the factories of the Hamilton 
Manufacturing Co. 
in existence for the proper and intelligent direction of 


was developed, no means had been 


machinists, engineers, electricians, millwrights, beltmen. 


master mechanics, apprentices, steam fitters and the like. 


Machine Location 12345 67 8 9 10 11 12 

Fire pump Old power h’se. O Oo Oo oO Oo oO 
General service pump. Old power h’se.. O oO 
Sprinkler risers Entire plant 5 Ss 
Belt driven elevators. Entire plant s s 
Electric elevators Warehouse 8S E 8S I 
Power motors Entire plant I E 
Power motors Entire plant I 
Steam heating Entire plant Se & 8 awe 4 388 84 8 ef 
Sprinkler tank Next to office NNNNNNNNNNWNN 
J.E.H.-windmill Residence M MS 
G.S.H.-pumps Residence s 
Air compressor Ist steel Ss Ss Ss 

Air compressor 4th warehouse Ss s Ss 
Portable elec. drills Steel plant I E 

Aleohol feeder 2nd steel ae oe oe a oe a Ss Ss 8 
Main belt, engin New power h'se. B B B B B B 
Main belt generator New power h'se B B B B B B 

Intake from river Lumber yard oO oO 

Johnson pump Office basem't.. 8S NS NS NS NS NS N 

[ain belt of engine Old power h's B B B 

ow pressure traps Entire plant s _ 
High pressure traps Entire plant 8 S s 
Hamilton flats See plans Ss - 
Fire-doors Entire plant Ww Ww 
Fire-pails and hose Entire plant Ww W 
Plant inspection Entire plant 
H. P. Hamilton Residence s 
Lumber dry kilns Entire plant ; 
Steel enamel ovens ird steel Ss s 
Wood enamel ovens 4th warehouse 8 Ss 
Air brush equipment. 4th warehouse s 

Air brush equipment. 3rd steel s 
Dictaphones Main office M M 


Roofs and downspouts Entire plant 
Time clocks Entire plant 
Time clocks Entire plant J J 
Double spindle shapers Entire plant 


13 
oO 
©) 


Rp 


B 


L. WEBER 


In each of the power plants, machineshop, electricians’ 


shop, pipe fitters’ shop, factory manager’s office and mas- 
ter mechanic’s office are “Inspection Charts” in frames 
These inspection charts are blueprints of a 
tracing that is changed from time to time as the me- 
chanical equipment may be altered, 

One of these inspection charts is shown in the table. 
It will be observed that at the top a series of numbers 
from 1 to 31 indicate the dates of the month. Under 
the head “Machine” is indicated the particular device 
or devices that are to receive attention. Under the head 
“Location” is a brief note that would assist a stranger 
to locate the devices enumerated. Under the head “In- 
structions” will be noticed the duties to be performed by 


under glass. 


the men responsible for the operation of the factory. 

Each of the men so responsible is known by a symbol 
given on the chart. 

On arriving at the plant each morning, every man 
who is guided by this chart examines the vertical line 
under the date of that particular day and there learns 
what duties he is to perform aside from his regular work. 
Having noted this, he proceeds to his destination, where 
he finds a chart, shown in the illustration, and known as 
an “Inspection Record,” on which he makes entry of 


the date and the duties performed, signing his name 
and thus making an automatic record that the particular 
motor, elevator, pump, engine, boiler, belt, bearing, fire- 


INSPECTION CHART FOR 


14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
Oo Oo oO oO Oo oO Oo oO O Seeinstruction |! 
Oo Oo O Seeinstruction 2 

Ss Ss 8 See instruction 3 
See instruction 4 
See instruction 5 
6 

7 

8 

9 


Duties 


See instruction 
See instruction 
See instruction 
\ N See instruction 
M See instruction 10 
See instruction |! 
See instruction 12 
f See instruction 13 
E See instruction 14 
: 8s 8 | 8S 8 8 8 8 8 8 8 8 See instruction 15 
B B B B B B B B See instruction 16 
B B B B B B B B See instruction 17 
oO Oo See instruction 18 
NS NS NS NS NS NS N 8 N 8 N 8 “See instruction 19 
B B B B B See instruction 20 
~ Ss 5s See instruction 21 
s s s See instruction 22 
Ss See instruction 23 
W Ww See instruction 24 
W Ww See instruction 25 
xX See instruction 26 
8s See instruction 27 
See instruction 28 
S Ss See instruction 29 
Ss 8s See instruction 30 
See instruction 31 
See instruction 32 
M M M See instruction 33 
\ See instruction 34 
J J See instruction 35 
J J J See instruction 36 
Ww See instruction 37 


Z FALL 
ZF 
Zz 
Z 
i Z 
vA 
Zz 
Lim DD FAL 
Z 
Rze 
LRAT 
DD Ze 
FAL 
FP 
FALL 
DR wet 
ZR 
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9. During the time of year when outside 
temperature is 40° F., or less, temperature 
observations shall be made twice in the 
forenoon and twice in the afternoon. Also 
once at 10 P.M., and at 4 A.M., by the 
night man 

The water shall never be allowed to get 
colder than 40 Each time heating steam 
is turned on, Engineer shall go into tank 


SYMBOLS NOTE When inspection discloses apparatus out of order, it must be reported to pit and see if properly operating 
Master mechani A the Mechanical Superintendent's Office at or and the person making such report 22. Make general inspection and see that 
Assistant mechani X can prove himself blameless only by personally witnessing the making out of a shop traps are in working order and not blowing 
Engineer old power house O order for the execution of the work reported. In case date indicated falls on through. Location—Three in fan room 
Enginec r new power he use N Sunday or a Holiday, the work must be yp rformed the day previous The ve llow Ist Ne w “B.” one N P H on boiler header, 
Electrician E Inspection Record must show your signature and date in order to prove that you or two in building “C” in basement on glue 
Steam fitter S your substitute executed the work as above. Inspection Records must be hung in heaters, one on 2nd floor steel plant, six in 
Millwright W conspicuous locations and kept up-to-date. REMEMBER THAT YOUR WORK machine shop on enamel kilns, onc in ware- 
Machinist M IS WATCHED BY OFFICIALS AT THE INSPECTION RECORD house basement, one on 3rd floor ware- 
Machinist apprentice. . .. J house, two in type shop, on glue pots, two 


Belt repair man B 


in old power house. 
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THE INSPECTION RECORD 


doors, fire-pails, sprinkler system or fire-pump has had 
its quota of care and attention. This inspection record 
held in position by a steel slip frame, as shown, and 


INDIRECT EQUIPMENT 
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its face is protected by transparent celluloid. The ad 
vantages of this system are numerous, the principal ones, 
however, being that the apparatus gets full care and at- 
tention. ‘The evidence of this is constantly apparent 
and open to examination by officials of the company, in- 
spectors and others interested. 

In this particular establishment a careful accounting 
of maintenance costs is kept, and it has been found that 
the repairs account is reduced in a marked degree by 
reason of the inspection chart and record system. Not 
only is the repairs account reduced, but many shutdowns 
are avoided due to the “stitch in time.” 

Underwriters’ inspectors have been pleasantly. surprised 
on a number of occasions to see an inspection record 
hanging just within the entrance of the door of each 
the fact that the fire- 
pails and fire-doors were in good condition, while at 


building, giving mute evidence of 


each riser on the sprinkler system was found a record 
when the electrical signaling apparatus had been tried 
and other data oe to its condition, 

It is an easy matter for the factory manager to find 
out through the inspection record when a boiler has 
been washed out last, without asking questions of the 
engineer. He may ascertain the condition of the main- 
drive belt, when a certain motor has been oiled and 
wiped, and when the dust has been blown from the arma- 
tures. He may also learn all about the behavior and 
care of the various dry kilns and enameling ovens, and 
even the roofing of each building now tells its own story. 

The cost of supervision is materially reduced by rea- 
son of the fact that the factory manager has no occa- 


Instructions 


l. Run pump with discharge open to atmosphere until water is lifted and passed 
through. This will keep valves free and in working condition. While pump is 
moving pass cylinder oil through lubricator freely and oil outside parts 


2. This pump to receive regular daily attention, but every week the number of 
strokes per minute in actual service, and number of S.P.M. with water discharge 
valve closed (steam throttle same position), shall be recorded on inspection sheet. 


3. The systems are to receive same general attention as at present. Special 
nspection to be made and gage pressures. indicated must be entered on inspec- 
tion sheets. All claims to be tested and annunciator drops in power houses ob- 
served. If not in proper working order report to Master Mechanic's office 


4. Oil all parts and carefully examine lubrication inside of worm gear box 
Ing pect all safe ty a oplis ances, cables, gates, ind overhead sheaves Aiso all belt- 
ing driving the mac Eine, supporting bolts : and nuts, both on the hoisting : apparatus 
and overhead work 


5. Run the elevator and observe the condition of the motor and controller 
Make immediate repairs, however small. See to lubrication of all bearings and 
worm gear. Examine all Safety Appliances and see that all overhead work is safe 


6. Oil bearings, and on D.C. motors see that brushes and commutators are in 
good order. Examine belts carefully and see that nuts and bolts by which the 
motors are suspended are tight. Wipe all dust from all parts clean 


7. Blow dust from windings with compressed air and wipe clean. This means 
that motors and compensators shall be well kept so far as cleanliness in every 
respect is concerned 


8. Change valves fror live steam to exhaust steam 7 A.M., and reverse at 6 P.M 
during the heating period of the year Located on second floor steel plant; 
second and fourth floor warehouse Wind the thermostats twice each day 
located viz., six in steel plant, two in warehouse 


10. The machinist shall oil, clean and maintain the windmill The fitter shall 
oil, clean and maintain the Johnson pump, thermostats and batteries, also the 
vacuum sweepers 


11. Examine and oil ¢entrifugal pump. See that Johnson pump is oiled and 
screen cleaned. Wipe and oil the vacuum sweeping outfit 

12. Carefully examine all bearings and drive belt. See that oil in crank case is 
of proper height. Change oil in crank case every 90 days. When oil is tapped off, 
wash out with kerosene before putting in fresh oil Requires 5 gal. to fill 
Use auto oil 


13. Steam fitter will examine the oiling devices and see that there is sufficient 
oil in crank case. Electrician will clean and oil the motor and compensator 


14. Oil and repair. The inspection record is in Master Mechanic's office 


15 Put | pt. wood alcohol into feeder, located second floor steel plant, at 8 


’ A.M. and 3 P.M., each day during cold weather, to prevent freezing of pipes 


16. Examine belt carefully for open laps and make immediate repairs, if any are 
found 


17. Same instruction as No. 16 
18. Examine general condition of bulkhead at river front and suction well 


19. Inspect the pump and motor twice each day when in operation and keep well 
cleaned and oile« 


20. Same instruction as No. 16 


21 Inspect each morning during heating term of year and see that traps are in 
working order. Located—two in old fan house—one in old machine shop 


23 In cold weather see that all plumbing is protected against frost Get 
information from Mrs. Cady in main office about keys and vacant flats. Drain all 
pipes and put salt in hopper traps Disconnect and remove water meters when 
places are unoccupied. City Power Plant Superintendent must be notified when 
water and current are shut off 


24. Examine every fire-door in plant and see that they are in working order and 
not obstructed 


25. See that all fire-pails are in place and filled; also that water is not stagnant 
See that hose connected to sprinkler-risers is in good working condition 


26. Make complete tour of entire plant and observe general condition of ma 
chinery. Collect written notes of observations 


27. Clean and oil Johnson serivce pump and vacuum sweeper machine 
When possible, operate the device to see that it is in proper working order 

28 Inspect all valves, piping, thermostats and controls Interview man in 
charge, get complaints and information regarding the behavior of apparatus 


When not in working order, notify the Master Mechanic 
29. Same as instruction No. 28 


30. Same as instruction No. 28 


31 Examine general conditions and have repairs needed made at once These 
devices must be kept in the best of condition, and no time must be lost in keeping 
the apparatus in good working shape rhe productive capacity demands it 


32. Same instruction as No. 31 


33 Examine all dictaphones—oil same wipe all part IF See that evlinder 


shaving —= in basement is in working order 


34 Make inspection of al! roots and report to Master Mechani 


35 Reset time clocks for dates 


36. Wind tin locks and set same. Report trouble to Mr. Tibbals 

37. Have an order entered in Master Mechanic's office and quarter-turn the 
bearings on double ~vindle shaper, third floor Factory C second floor, Factory 
New B 
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sion to question the care of and attention to apparatus. 
This not only increases his efficiency by viving him more 
ime to devote to other things, but it also increases the 
Another 
important advantage is that if one of the men who is 
guided by a symbol should happen to be absent for any 


efficiency of the men affected by the system. 


reason, his understudy or helper carries out the instruc- 
tions indicated by the inspection chart. 
The elasticity and applicability of the system are at 


once apparent. It may be applied to any industry and 


is not at all expensive to adopt. Each week since it 
was introduced the Hamilton Manufacturing Co. has 
found need for changes, these being adequately met by 


drawing up a new set of blueprints. 


The Industrial Progress of Spain* 
By IT. 


a \Moos 


For many years Spain has been depending upon Eng- 
These 


have dominated the 


ror 


land, France and Germany goods of all kinds. 
countries, and principally Germany, 
Spanish market, due to their commercial organizations, 
to the establishment of branches of French, English and 
German banking institutions, to the facility with which 
the European manufacturers adapted themselves to trade 
conditions in Spain, to their sending out of Spanish- 
speaking salesmen, to the establishment of branch offices 
consignment and the crantinge of 
People in Spain have always been 


with coods on easy 
terms of 


accustomed to having prices quoted, delivered in Spain, 


payment. 
duty and freight paid. It has always been customary in 
dealing with substantial firms to grant from three to six 
months’ credit against acceptance of drafts. 

Americans should remember that the problem of main- 
taining their proper place in the world trade after the 
war is at bottom just a problem in ordinary efficiency. 
If we, as American business men, individually and _ col- 
lectively ean produce and distribute with as little waste 
of material, man-power and opportunity as our foreign 

If we do not, 
The big ‘act is 
efficient. 


competitors, we shall get on comfortably. 
our interest must sooner or later suffer. 
that success must eventually come to the most 

It is important for American 
that Spain is beginning to take a more prominent posi- 
tion than heretofore. With the outbreak of the Kuropean 


War the country had been suddenly cut off from its ac- 


manufacturers to know 


customed sources of supply, and a great paralyzation of 
the industrial life in Spain started on account of the 
disorganization of the market. Slowly during the second 
year only of the war, Spanish industries began prac tically 
to realize to what extent they had been depending on 
foreign markets, and chiefly due to individual effor*s, 
industrial life in Spain acquired in many branches a 
degree of activity never obtained in previous peace times. 
RESOURCES 


Few REALIZE THE IMMENSE NATURAL 


natural resources of the country 
Few people know that 


possessing the best-situ- 


The extraordinary 
have not 
Spain is very rich in minerals, 


been so well known. 
ated iron and copper mines in Europe, and that Spain 
ores, which were purchased 
Germany and Belgium be- 


is a large producer of other 
almost entirely by England, 


before the Foreign 
of Commerce. 


from an address delivered 
Cincinnati Chamber 


*Extracts 
Trade Bureau of the 
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fore the European War. The following mining indus 
tries have been greatly developed in Spain, and a capita 
of about $550,000,000 is today invested in the Spanis! 
mining industry: Iron, copper, lead, silver, zine, tin, 
sulphur, asphalt, manganese and coal (anthracite, lignit 
and bituminous). Platinum was discovered about thre: 
years ago in the district of Seville. 

The railroads of the country are controlled by French, 
Belgian and Spanish capital, and about 15,200 km. 
(10,000 miles) of tracks During the last five 
vears about 1000 km. of new lines have been built. The 
capital of the two largest railroad companies in Spain 
alone amounts to about $100,000,000, and the receipts of 
these companies in 1916 showed an excess of $19,000,000 
over 1915 receipts. The Spanish Government has re- 
cently authorized a law in order to foster and stimulate 
the construction of new railroads. This law guarantees 
a minimum of 5% interest on the capital invested in new 
railroads. 


exist. 


ELECTRICAL DEVELOPMENTS ON A LARGE SCALE 


Spain is today a country in which electricity is devel- 
oped to an astonishing extent. The Cities of Madrid and 
Valencia are supplied with more than 40,000 hp. pro- 
duced by hydro-electric plants. In the district of Bar- 
celona a company largely managed by American interests 
has just finished a concrete dam 330 ft. high and 700 ft. 
long, the largest in the world, with an electric power plant 
producing today about 20,000 hp. In the same district 
a French concern is building in the Pyrenees another 
hydro-electric plant, to bring 30,000 additional horse- 
power into the industrial district of Barcelona. 

The principal industries in Spain up to the present 
have been the following: Mining; textiles—the manufac- 
ture of cloth for garments, uniforms and velveteen, and 
the production of blankets, which are extensively made 
in the Barcelona and The southern part 
of Spain is well known for its beautiful lace. The sugar 
industry in Spain is quite important; 20 cane and 45 
heet-sugar factories exist with a large capital invested 
Cement and gypsum factories have sprung up 
in Spain in the last few years like mushrooms. Spain 
is also famous for its manufacture of potteries. Another 
interesting industry is the chiseled and damaskeened 
steel] industry of Toledo and Eibar. This latter city has 
about 40,000 inhabitants, and every house is a factory 
producing pistols, automatics and shotguns. Millions of 
dollars’ worth are exported from this small town to all 
parts of the world. Another very important industry in 
Spain is that of shipbuilding, which at the present mo- 
ment gets particular protection and assistance from the 
Spanish Government. 


ejar districts. 


in them. 


Five Larce Car-Butnpinc PLANTs 


A prominent industry created in Spain in recent years 
is the railroad and tramway car-building industry. There 
are five factories in Spain, two of which are very im- 
The largest plant, located near the French 
wheels 


portant. 
frontier, is manufacturing its own axles, tires anc 
and is turning out thousands of railroad cars per year. 
A large concern in Barcelona several years ago started the 
manufacture of locomotives, and this city and Bilbao are 


well known because they possess large blast furnaces and 
steel mills manufacturing rails, structural shapes, steel 
and tin plate. 
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An important automobile factory, turning out one of 
the best-known cars in Europe, exists in Barcelona, and 
a new truck factory is now under onstruction for the 
purpose of building 2000 trucks and tractors per year. 
In the Barcelona district alone the following new in- 
dustries, with products for which the country always 
had been dependent on Germany, England and other 
created: Rolling mills for sheet- 
metal and structural shapes, tin plate, factories produc- 
ing enamels and ironware, electrical supplies and motor 


countries, have been 


factories, textile machinery, machine-tool woodworking 
and metal-working machinery. New plants have been 
erected, and several million frances have been invested in 
these new industries lately. The demands of the Euro- 
pean War have opened the machine-tool industry, which 
did not previously exist at all in Spain, with the excep- 
tion of four or five small factories, building some wood- 
working machines, drilling machines, some agricultural 
and textile machines. In the last two years several new 
factories have been created with the exclusive object of 
specializing in the manufacture of machine tools, chiefly 
lathes, drilling machines and presses. In electrical mate- 
rial, lighting fixtures, large motors and generators, Spain 
has always been entirely dependent upon Germany and 
France for her supply. The Government intends to pro- 
mote the installation of all kinds of industries supplying 
the country’s needs in electrical material. 


LARGE PURCHASES BY AUTOMOBILE SHOPS 


The automobile industry is improving in Spain sur- 
prisingly. One factory established on modern lines, pro- 
ducing a high-class automobile, has bought new machin- 
ery amounting to about $300,000 in the United States in 
the last two years. Aside from this factory three other 
smaller factories for automobiles have been established 
in recent years, and additional capital has been raised in 
Spain by two other concerns in order to build automobiles 
and airplane motors. Five airplane factories are work- 
ing in Spain now under important Government contracts 
and contracts for the Allies. 

The annual average imports to Spain are about $200,- 
000,000, and only $28,000,000 comes from the United 
States. 
industrial and mining machinery, machine tools, locomo- 


The chief imports were agricultural machinery, 


tives, tramway and railroad material, typewriters, sewing 
machines, electrical goods, paper, lubricants, oils, chem- 
icals, ete. 

The industrial awakening of that country will, for the 
next 10 years to come, necessitate the establishment of 
factories that will require raw materials and machinery, 
tools and equipment; and there is no doubt that, by 
adopting suitable methods, American products will find a 
ready market in Spain. The portion of the Spanish com- 
merce to which American industry is entitled can be ob- 
tained with the right codperation, if manufacturers are 
desirous of getting their share. 


“ 
Flat Bottoming Drill 
By J. A. Ravent 


On page 300, George R. Richards shows a bottoming 
drill. Perhaps the method we use would be of interest. 
Take a regular twist drill and grind the point square with 
the axis. Then back off the cutting edges, and you have 
a splendid bottoming drill. 
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To Reverse Two- and Three-Phase 
Motors 


By A. L. BARRET 


In all vertical boring mills and in almost all heavy 
turret lathes having direct motor drive, no provision is 
made for reversing the direction of the travel of the work 
table or faceplate. In the case of heavy turret lathes, one 
will sometimes find a chuck that, owing to a faulty thread 
in the chuck or on the spindle, will not let 
one wishes to remove it. 


£0 when 
no matter how long a bar is 
for a many men ride the end 
the bar. If it were possible to throw in the back gears 
and give the machine a little reverse jolt, allowing one 


used lever or how of 


of the chuck jaws to strike ‘against a hardwood block 
placed on the lathe bed, the most obstinate chuck would 
come off. 

To reach this required condition with any machine run 
by a three-phase motor, it is only necessary to change 
any two wires of the motor. Then the motor will operate 
Alternating the two wires in 
the binding posts should be done in about one minute. 
This is part of the ABC to but 
seems to be known to very few machinists. 


in the opposite direction. 


trick an electrician, 

Some time ago the ‘writer got a job on a_ vertical 
boring mill, the pot easting to be bored inside, turned 
outside and cut into piston rings about 1 in. wide and 
20 in diameter, marine engines. ‘The practice 
at this plant is to cast the parting in the rings at an 
angle of 
slot together with a bolt and nut before machining, 
thus getting the compression in the ring. 


in. fol 


15 deg. in the pot casting, pulling the cast 


In this case the slot was cast in the wrong direction, 
so that the slot leaned against the cutting tool, causing 
the tool to catch and dig in at every revolution. By 
explained above, | 
reversed the direction of the work table. This had the 
result of making the cast slot lean away from the cutting 
tool, setting the tool backward for the reverse motion of 


changing the wires at the motor as 


the work. [ had no more trouble with the tool digging 
into the slot. 
next to me, who had run my machine two or three years. 
He did not see me change the wiriug at the motor and 
spent most of the shift trying to find out where I had 


The joke was on the machinist working 


found a reverse gear in the boring mill. 

[To reverse a two-phase motor connected to a three- 
wire circuit, cross the two leads of either of the motor 
the the circuit 


SW itch—never center 


or Cross two outside legs of 


windings 
at the 


Editor. | 


one outside and leg. 


ated 


rs 


Pulleys with Cast Webs and Steel Rims 


By ALBERT PARKIN 


During the past vear I have had hurry calls for 
several small pullevs from 3 to 10 in. in diameter. To 
avoid pattern and foundry delay, I decided to make them 
myself, 

I turned cast-iron hubs the correct size, on which I 
shrunk a short piece of double-strength steel pipe. The 


width of the bearing for the pipe on the hub was one- 
third the width of the pulley face. 
of steel pipe are strong and satisfactory in 


Pulleys with rims 


every way 
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Drilling Long Holes of Small Diameter 


By J. J. EYRE 


a concern manufacturing fuse bodies 
drilling the 


was made of a 


Some months ago, 


experienced considerable difficulty in smal] 
in the et. The 


tough brass approximately $ in. in 


hole graze pel piece very 


diameter by 14 in. 


long and had a hole 0.052 in. in diameter drilled its 
entire length, so that it had to be held approximately 
central. Owing to the drills running off center, poor 
work exceeded 60 per cent., and the breakage of drills 


Was excessive. I Was called upon to design for the drill- 
ing machine a jig that would rotate the 
drilling. 
Although a 
by another 
fixture 


machine has since been designed 


this 


sper ial 


concern for particular operation, the 
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shown herewith proved so successful in producing 
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On top of the fixture are fastened two plates G and 
swinging leaf J by means of the fixed | 
locates the leaf over tl! 
carries the drill bushi 


that locate the 
J and the slip pin K, which 

center of the chuck. This leaf 
L. An upper and a lower bearing are cast inside of t 

fixture base to locate the belt idler M, also a bearing f 
carried on the pl 
tension by the screw knob Z. Tw 
brackets O fastened to the under the dri 
table to carry the treadle leaf F which is actuated by 

foot rod and compresses the spring D and releases th 


the belt-tightening pulley, rae is 


and held in proper 


are side of 


chuck. 

On the top 
three thin metal 
chuck to prevent chips from entering it. 
the rear, which carries the two speed pulleys of the ma- 
secured the pulley P, which drives the ,}, 


face of the draw-in chuck are fastene: 
plates that extend over saw cuts in the 


On the hub i 


chine, 1S 























FIXTURE FOR DRILLING 


much great than with the 


results in r quantity 
that | 


readers, as it can 


accurate 


hox jig helieve Pa ale scription Ot If may he 


to the 
similar lines of work. 
The machine used was a Le 


ordinary 


of interest readily be al 


rh-sneed 


land & Gifford hig 


drilling machine running at 8000 r.p.m. To the table 
of this machine was attached the fixture made for hold- 
ing and rotating “9 work. A 2%-in. hole was bored 
through the table d lirectly under the center of the drill 
head for clearance of the lower bearing hub. The fix- 

] ] ] ’ rer 


ture, as shown in section, had upper and lower bea 


bored and sler \¢ A. Wilk h 


seat for the draw-in « 


bushed to receive a driving 


formed the bearing’ and huck, 


the diameter of the work 


whi h was hored out To receive ) 
full length of tne 


A smaller hole illed the 
spindle for chip clearance 

Located on the 
the driving pulley 2 
of the 
as shown. The 
through the 
ficient length to compression 
a ball race EF to take the thrust ef ft! 
lustrated at F. 


freely. Was ci 


outside dian eter ot the driving sleeve. 


is secured by screws the upper end 
irted by the ball race. C, 


extends 


driving sleeve be ing supm 


spindle of the chuck 
drill table a suf- 


spring D and 


draw-in 


driving sleeve to below the 


r 


allow ior a 





LONG 


HOLES OF SMALL DIAMETER 


It is set one-quarter turn from the driving- 
1200 r.p.m. In opera- 
tion the drill and the sleeve run continuously. 
The foot treadle is pressed to open the chuck. The 
chuck leaf is swung to side to allow placing the 
work in the chuck, and the leaf is returned to position and 
drilled, the work being rotated in the opposite 
direction to that of the drill. A blast of air is directed 
on the center of the work to remove all chips. 
more than realized, for we not 
100 per cent. work, 
breakage With this fixture one 
as much work as five or six operators had 


round beit. 


pulley, which is driven at 


SiCeve 


driving 
one 


the work 


Our expectations were 


cood 


only obtained approximately 


but drill was far less. 
yroduced 


turned out. 


Irt J 
; 


formerly 


x 


Engineering Society of Buffalo 


Elects Officers 


meeting of the Engineering Society of 
following officers were elected for 
President, F. A. Lidbury; vice 
secretary, F. B. Hubbard; 
H. B. Alverson and 


At a business 
Buffalo, on May 9, the 
the season of 1917-18: 
president, D. W. 
treasurer, W. M. Dolla 
IF. Ee. Cardu!to. 


Sowers : 
is direc tors 
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Electric Spot-Welding Operations 
on Automobile Lamps 


SPECIAL CORRESPONDENCE 




















One of the parts after this operation is shown in Fig. 








SY NOPSIS—This article shows some of the elec- 3. The body and ring are made from 0.051-in, (No. 2? 

tric spot-welding operations that enter into the gage) steel, and the average time required to make the 

manufacture of automobile lamps. This welding three welds is } minute. 

method enables the lamps to be reinforced where ene ee ene | 

necessary and simplifies some difficult manufac- WELDING STIFFENER AND STUD 

turing operations. ~The body stiffener is made of two sheets of 0.0375-in. 
(No. 20 gage) steel. Two of these already formed and 

The C. M. Hall Lamp Co., of Detroit, Mich., manu- blanked to size are shown in Fig. 4. The two plates are 


factures a variety of lamps for automobiles. In many placed together and united with two spot welds as shown 
of the operations necessary to the turning out of these in Fig. 5. The time required to place two of these 





accessories Toledo and sheets together and make 
Detroit electric spot-weld- the weld is approximately 4 
ing machines are employed minute. 


In Fig. 6 are shown one 
of the studs and the stiffener 
parts. After the two sheets 
which comprise the stiffener 
have been welded together, 


to advantage. In Fig. 1 
are shown some of the lamps 
manufactured at the Hall 
company’s factory. Read- 
ing from left to right, the 
two end ones are license tail 
lamps, the next is a double 
head light, and in front of 






the opening and the hole are 
punched out; two depres- 
sions are also made in the 





Y 
—— 











this latter is a tail light. part. One of these elements 
In front of the double lamp after these operations have 
oe we te Dames ' ae “ ee a ae 
is a side lamp, the other: FIG. 1. SOME COMPLETED LAMPS been performed is shown at 


representing two styles of the right of the illustration. 
single head lights made up for some of the smaller cars. The stud is placed in the hole of the stiffener and at- 
A body and the body ring as used on each lamp are _ tached to it with four spot welds. 

shown in Fig. 2. The ring is slipped over the body One of the stiffeners with stud welded in position is 
and secured to it by means of three electric spot welds. shown in Fig. 7 The time required to make the foui 























FIG. 2. BODY AND BODY RING Fig. 3. WELDED RING FIG. 4. BODY STIFFENER PLATES 




















FIG. 5. THE WELDED STIFFENER FIG. 6. STUD AND STIFFENER PARTS FIG. 7. THE STUD ATTACHED 
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welds is } min. The body connection is made to the spot welds. One of the pieces with the stiffener welded 
shape shown in hig. S at A, and the retainer as shown in position is shown at C. The average time necessary 


at 2. The connection is then slid into the retainer as for placing the stiffener in the prop and making the three 
shown at C and attached to it with two welds. Both the spot welds is somewhere in the vicinity of 1 minute 





® 





& oy 




















FIG, 8 WELDED CONNECTIONS iG. 9 LAMP BODY FIG. 10 WELDED BODY RING 


connection and the retainer are made of O.O51-in. (No In hig, 12 is shown a hod, band to which a stiffener 


2 wage) steel. - is spot welded. The band is 0.031 in. (No. 22 gage) and 
The stiffener stud is slid into the hole in the crown the stiffener is 0.0625 in. (No. 16 gage). To attach 


of the lamp body and attae | to it with seven spot the stiffener to the band five spot welds are used, and 
welds, The retainer is also nto a hole at the side the average time required is | minute. 


of the lamp bod and held to e stiffener with three When making the license plate and vlass retainer the 
welds, latter is attached to the plate with three spot welds. 

The time necessary to spot weld the stiffener and The plate is 0.031 in. (No. 22 gage) and the retainer 
retainer in the lamp body is 1 min. One of the lamp 0.05 in. (No. 18 gage). The two elements used for this 





























iG I WELDED BODY "ROPS FIG. 12 A WELDED BODY BAND AND STIFFENER 


hodies with the stillener and retainer spot welded in part are shown at | and PR. and one with the retainer 
Hosttiol Is hown in ve \\ Wn ki : the body ring attached Is sioOW] at ( , ie, Ls. 
thi ! 


three clips are at lL to it with the electric welder. When making the lamp body and license plate the two 
nents are attached by means of spot welding, 

of the rings, which is 0.0512 in. (No. 22 eave) thick. In Fig. 14, at the left, are shown one of the bodies 
and three of the clips, which are 0.078 in. (No. 14 gage) and license plates. The body is 0.031 in. (No. 22 gage) 
thick. The three clips are then attached to the ring, two and the plate 0.0625 in. (No. 16 wage). The two parts 
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” = 
7 
FIG ; LICENSE PLATE FIG. 14 WELDED BODY AND PLATE FIG. 15. A BODY AND PROP 

Spy welds hy ne 1 il mr ¢ i nie We ssal ( ttached with three spot welds. one of them after 
for the one) on is mil () he rings with the the operation being shown at the right. The average 
clips atta s show! ‘ ‘ s t Nn ! essary lol welding is | minute. 

The hody prop is made in two parts. the part proper \nother type of lamp has the prop attached to it with 
and a plate, as shown at 4 and B, Fig. 11. The stiffener he electric welder. The body and prop for this lamp are 


is then placed in the pron a) united to it with three shown at A and B in Fig. 15. 
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Making the Stock—I 





SY NOPSIS—This installment takes up the first 
of the ope rations involved in the manufacture of 
the stock. Many of the details are of considerable 


interest. 





the blanks from 
are made are as fol- 


thick, 45} in. 


The Government specifications for 
which stocks for the military rifle 
Black walnut in the rough, 22 in. 
long, measured in a straight line on top of stock, 6 in. wide 
at butt end and 142 in. at the tip end, and otherwise to 
conform in other dimensions and shape to an iron form, 


All 


stocks showing wormholes, sapwood, wind shakes, splits. 


lows: 


actual size, which is furnished to successful bidders. 


Publishing Co., Inc. 


1917, 


*Copyright, McGraw-Hill 





checks, cracks, knots, crooked grain, any evidence of 
brashy wood, unseasonable age, belted timber or dry rot 
The must be hard, straight- 
grained and sound in every particular, 
must be painted. 

The shape and dimensions of the rough blanks just re- 
ferred to are given in Fig, 1954. 
of grain is also indicated. The shape and dimensions of 
the finished stock are given in Fig. 1935, and in many 


will be rejected, wood 


Ends of stock 


The approximate line 


cases these dimensions will be all that is needed to under- 
stand certain gaging or machining operations, when taken 
together with the other data accompanying them. Many 
of the machines used for various operations on both the 
stock and the hand guard are similar, and in these cases 
the reader desiring more complete data can refer to like 
machines used on one or the other of the pieces, The 
sequence of operations, on the stock of the Springfield 
rifle, regardless of how the numbers run, is as follows: 
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FIG. 1935 
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Square one 16 Turn between bands 
Plane to thie 20 Bore for upper-band screw 
A Rough-face Lop 
B Trim ends Inspect 
C Center muzzle end; drill butt for driver pins 18 Cut grasping groove 
Mark and saw to pattern to remove stock 17 Cut for guard, bore guard screw holcs and trigger slot 
4 Cornering 21 Cut for lower-band spring 
-A Rough-turn front end (first rough-turn) 20 Round edge under upper band (hand) 
B Press in driver plate 19 Cut for swivel plate and bore screw holes 
CC Rough-turn re end (second rough-turn) 24 Fit receiver (hand) 
5} Straighten 2 Fit guard (hand) 
a I , 26 Shape to tang of receiver, edges of barrel groove to 
=" hand guard, and to guard and swivel plate (hand) 
Spot tor workin woirnts 
tee for barrel Inspect 
Rough-cut for receiver 2% Shape to butt plate and sand to finish (hand) 
Profile side nd bottom and top of butt to finish line 0 Oil (boiled linseed) 
Profile top edge to finish S Boring for oiler and thong case, and to lighten stock 
Shape butt for plate and trim to length 29 Fit lower-band spring (hand) 
»2 Drilling for stock screw 


Cut top of butt for tan of } lé id bore screw hole be 
Cut for cutoff thu be 
Turn butt and stock under receiver for finish 

Cut right top off eds ut receiver opening 5 
Finish-turn for bands 


Assembling with stock screw 
Oil with cosmoline 

Bore for spare-parts container 
Inspect 
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FIGS. 1936 TO 1941. VARIOUS OPERATIONS ON THE STOCK 

Fig. 1987—The second rough-turn, operation 5-C Fig. 1938—Spotting for 
nd of barrel-bedding machine. Fig. 1940—Left-hand end of barrel- 
¥ 


Fig. 1936—The first rough-turn, operation 5-A 
king points, operation ¢ F 193 R lane ‘ 
beddin machine, Fig. 1941 Special shap machine used for operation 
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FIG. 





1942. BEDDING AND DRILLING 





MACHINE 


fs ;, 


FIG.1I944 





ss FIG.1947 











FIG.1949 


OPERATION 1. SQUARE ONE SIDE 


Transformation—Fig. 1945. Machine Used—Buzz planer, 
hand feed, Fig. 1946. Number of Operators per Machine— 
One. Work-Holding Devices—None. Tool-Holding Devices 
Oliver safety planer head. Cutting Tools—Knives in planer 
head. Number of Cuts—Enough to clean up. Cut Data—Head 
runs about 3800 r.p.m. Average Life of Tool Between Grind- 
ings—700 pieces. Production—15s84 in 8 hr. 


















FIG. 1943 CUTTING GRASPING GROOVES, OPERATION 18 





FIG,1945 


FIG.1946 


FIG.1948 


THICKNESS 
Used—Roll-feed planer, 
Machine Two. Tool- 
Number of Cuts 
r.p.m Average Life 
1000 pieces; ground ey ry 
i840 per 


OPERATION 2 
sformation Fig. 
Number of 
Devices—Regular 

Data Head 
Between Grindings 
run, -Fig. 


PLANE TO 
1947. Machine 
(perators per 
planer head 

about 3800 
Stoned, 
1949, Production 


Tran 
Fig. 1948. 
Holding 
One. Cut 
of Tool 
26-hr. 
8 hr 


runs 


Gages pieces 
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OPERATION 3-A. ROUGH-FACE TOP in the butt to a depth of 0.3 in. Average Life of Tool Betwee1 
. : . . Grindings—7000 to 8000 pieces. Gages—Fig. 1956. Production 
Transformation—Fig. 1950 Machine Used—Circular saw, $5 per hi 
automatic feed, Fig. 1951 Number of Operators per Machine 


One. Work-Holding Devices—Handwheel clamps on carriage 


Cutting Tools—Circular saw, 20 in. in diameter, 0.12 in. thick, OPERATION 4 MARK AND SAW TO PATTERN 


2-in. pitch. Number of Cuts—One Cut Data—Runs about Transformation—Fig. 1957. Machine Used—Band saw, Fig 
3000 r.p.m. Average Life of Tool Between Grindings—700 1958. Number of Operators per Machine—One. Cutting Tools 
pieces. Production—S» per hr Band saw Number of Cuts—One on each edge. Average 
Life of Tool Between Grindings—About 4 or 5 hr. steady 
OPERATION 3-B. TRIMMING ENDS sawing. Gages—-Fig. 1959. Production—704 per 8 hr. Note 
Operator lays templet on stock and marks outline with pencil, 
Transformation—Fig. 1952 Machine Used—Circular saw, then saws to lines. 
Sliding carriage, Fig. 1953. Number of Operators per Machin 
—dOne Work-Holding Devices—Saw carriage Cutting Tools — . - ~aennE Tasre 
Circular saw, 17 in. in diameter by 0.09 in. thick, § pite) OPERATION 43. CORNERING 
Number of Cuts—Two, one on each end Cut Data—Saw runs Transformation—Fiég. 1960. Machine Used—Buzz planer. 
about 4000 r.p.m Average Life of Tool Between Grindings Number of Operators per Machin« One Number of Cuts 
1500 pieces Special Fixtures—Top edge stop; end stop; One or two light cuts. Production—2640 per 8 hr. Note—This 
hinged hold-down hand lever, as shown Gages—Common is simply the removing of the left-hand top edge, in order 
rule Production—85 per hr that the wood will not splinter off in the subsequent turning 


operation, 


OPERATION 3-C. CENTER MUZZLE END; DRILL BUTT 


FOR DRIVER PINS OPERATION 5-A. FIRST ROUGH-TURN 
Transformation—Fig. 1954 Machine Used—Special double- Transformation—Fig. 1961. Machine Used—Blanchard type 
end drill, Fig. 1955 Number of Operators per Machine—One lathe, Fig. 1936 Number of Machines per Operator—Three. 
Work-Holding Devices fed stops and hand-lever clamp, as Work-Holding Devices—Revolving fixture with two centers 
shown Cutting Tools—One }j-in. triangular-point center drill ind two clamp screws Tool-Holding Devices—Two wood- 
and two 0.306-in. diameter wood bits; three tools fed in at milling cutter heads Cutting Tools—Fig. 1962. Number of 
once by foot lever, one enough to make a center and the two Cuts—Two; first cutter is started about 6 in. from end and 
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- FIG.1950 
OPERATION 3A 
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FIG.1953 OPERATION 38 | FIG.I956 OPERATION 3C 
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FiIG.1957 


FIG. 1961 
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FIG. 1971 
OPERATION 6 
feeds toward butt: second cutter begins when first has fed OPERATION 5-C. SECOND ROUGH-TURN 
along 6 in., the total cut being about 184 in Cut Data Work i . ace : > . 
turns about 50 r.p.m., cutters about 5000 r.p.m Average Lif: Trar sformat o1 Fig : 1 GE Machine Used -Blancl ird 
of Tool Between Grindings—Stoned every 8 hr Gages—Fig type lathe, Pig. 193% Number of Machines per Operator 
1962 Production 300 in 8 hr. for three machines Note Ons cr! ree Work-Holding Device s— Wedge chuck and we ie gz 
operator runs one lathe on this work and two on butts plate on center, as shown rool-Ho aing De vices—Cuttc! 
PD am a > Pac . TWP DT — head Number of Cuts—One Cut Data—Work turns about 
OPERATION 5-B. PRESS IN DRIVER PLATE 50 rop.m., eutter 5000 r.p.m Average Life of Tool Between 
Transformation—Fig. 1964 Machine Used—Foot press, Grindings—Stoned every 8 hr. Gages—Fig. 1967, and maste! 
Fig. 1965 Number of Operators per Machine—One Special fort on machine Production 00 in S$ hr. for three ma 


Fixtures—Fig. 1965-A chines 
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FIG.1977 
OPERATION 53. STRAIGHTEN OPERATION 6. SPOT FOR WORKING POINTS 





Transformation—Fig 1968 Machine Used—Buzz planer Transformation—Fig. 1969 Machine Used—Special spot- 
Number of Operators per Machine—One Number of Cuts— ting machine, Figs. 1938 and 1976 Number of Operators pe! 
Just enough to straighten top edge Production—2640 per §& Machine One Work-Holding Devices—Clamping jig on cat 
hr. Note—This operation is merely to straighten and smooth rier of vertical slide, Fig. 1971 Tool-Holding Devices--Cutter 
the top after the rough-turning is done: after this is done, the heads Cutting Tools Fig. 1972 Number of Cuts—Seven at 
inspector goes over all the stocks carefully for the first gen- once Average Life of Tool Between Grindings—2000 pieces 
eral inspection, using the various gages and looking for flaws Gages—Fig. 1973. Production--—1760 per 8 hr. Note Work is 





of any kind carried down past the cutters and back, stopping above them 
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\ STEEL FIG. 1979 
‘ QPERATION 7 
OPERATION 7. GROOVE FOR BARREL The first operation on the rough-sawed stocks is to 
Transformation—Fig. 1974 Machine Used—Special, made 


by Ames Manufacturing Co., Chicopee, Mass., Figs. 1939 and square one side on a buzz planer, as shown in Fig. 1946, 
940. N ber of Operators per Machine One. Work-Holding . ; . 
aM. —Fixture. ig ‘1973 ) Cutting Tools Profil tools, Fig. the cut being enough to clean up one side completely. 


1976; heading rod, Fig. 1977. Cut Data—Spindles run about T. - gager are necda Tho — a sokneac 
4200'r.p.m. Average Life of Tool Between Grindings—Stoned Naturally, no gages are needed. The planing to thicknes: 


twice a day. Special Fixtures Carriage, “ig. 1978: master IS done ona roll-feed planer, Fig. 1948, and the sheet- 
form, Fig. 1979; mill rod, Fig. 1980; profile spindle heads, Fig. a i 5 
1981; heading rod trame, Fig. 1982. Gages—Fig. 1983 Pro- metal gage, Fig. 1949. is used. 


duction—104 in 8 hr . -- ‘ _— ; 
For the third operation, or rough-facing the top, a cir- 
In studying the work, it will be seen that under or- cular saw with automatic feed, Fig. 1951, is used. A 
dinary shop conditions a number of the operations, while thin strip is sawed off the top, squaring it, and with the 
listed separately, are done in a “group” by one man who two planed sides forming temporary working points. 
may use several machines or fixtures in succession. Following this, the ends are trimmed in a specially fitted 
The inspections indicated at various points in the list circular saw, Fig. 1953, with stops so arranged that the 
of operations are of two kinds. The first is what the stock may be reversed and the ends trimmed separately 
workman himself gives his output, using the gages fur- with the same saw. 
nished for this purpose: and the other is by special in- In centering the muzzle end and drilling the butt end 
spectors who work in a separate room by themselves. All for driver-plate pins, a double-end drilling machine, Fig. 
the work is brought to them at different stages of the 1955, is used. The machine is so arranged that, as the 
process, and it 1s to the test by these inspectors that ref- operator presses the lever clamp down, a wire pulls the 
erence is made where the word “Inspect” occurs. shifter over and starts the machine. The two drill heads 
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FIG.1981 


are fed in from opposite directions by means of a foot 


treadle. As the treadle is released, the heads recede: and 
as the lever is raised to release the work, the machine is 
stopped. 


about 0.3 in.: 


One head carries two wood bits, which feed in 
the other head carries a triangular-point 
center drill, which goes in just far enough to make a 
good center. The size and position of the driver-plate 
holes are gaged with the gages shown in Fig. 1956. 

A templet is laid on the stock and, with the top and ends 
used to locate from, the lower outline and top of the butt 
are marked with a pencil and then sawed out with a band 


saw, Fig. 1958. The templet is illustrated in Fig. 1959. 








The “cornering” is the planing off of the left-hand top 
edge and is done so that the wood will have less tendency 
The first 
removing the surplus wood 
The 
rough stock is placed in a revolving fixture on the Blanch- 
ard type of lathe, Fig. 1936. 


cuide bar and the end center over a center pin. 


to splinter in the following turning operation, 
rough-turning consists in 


under where the barrel of the rifle is to be placed, 


rests on a 

A locat- 
ing center pin carried on a hinged bracket supports the 
butt. The machine has two revolving cutters, thereby 
materially reducing the turning time. <A 
guides the cutters, and the gage, Fig. 


The top edge 


master form 


1963, is used. 
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A metal driver plate is next pressed into the butt end, 
1965 and 1965-A. 


and the 


using the toot press shown in Figs. 
The n the stor k Is placed Ih the lathe, Fig. 1937, 
The part first turned is wedged 


into a revolving sleeve to hold it, and the pressed-in driver 


rest of it 1s roughed off. 
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tween the cutting heads. The cutting tools used 
illustrated in Fig. 1972. Originally, the cutter hea:s 
were made in the form of a sort of large end mill, a 
the shafts were run at right angles to the work; but t! 
present form uses regular cutter heads running paral! 
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a) OPERATION 7 


butt-end turning lathes are worked together, as the first 
one will turn twice as many pieces as the others. For the 
second rough-turn, the gage, Fig. 1967, is used. 

Straightening is done on a buzz planer and is to smooth 
up any roughness or slight warp developed in the previous 
operations. A smooth surface results, to be used in con- 
junction with the ends for locating in the spotting ma- 
chine. 

This spotting machine is shown in Figs. 1938 and 1970. 
The stock is placed in a vertical sliding carrier, detailed 
in Fig. 1971, and is clamped in by means of an eccentri- 
cally operated spring clamp. The operator presses down 
on the foot treadle, and the work is carried downward be- 





different working spots is tested by the gage shown in 
Fig. 1973. 

The most complicated operation, or rather series of 
operations, done on.a stock is the bedding for the barrel. 
The stock is locked in the carriage of the machine shown 
in Fig. 1939. The channel of the bed is first roughed 
out as close to the finished size as practical without dan- 
ger of undercutting. The various parallel cuts are then 
made, using the different vertical cutters in turn, each 
being cuided by a master form set close to the work. The 
remaining surplus stock is worked out by running the 
carriage to the right out under the single horizontal cutter 
or mill rod, which is worked from side to side and up and 
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lown in the bed channel by the hand lever at the right, 
he carriage being run back and forth by means of the 
ranks shown hanging down from the front of the bed. 
Next, the carriage is run through under the vertical 
pindle head to the opposite end of the machine, Fig. 
i940. Here the revolving heading rod is pressed down 
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by the hinge clamp C; the cutters, or clamp mills, are 
shown at D and the cutting edges at F. It will be seer 
that the cutters are constructed to support the work. The 
clamp mills shown make an excellent finish cut, but do 
not compare favorably in regard to production with the 
other tools here described, which are used for the same work. 
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OPERATION 7 
into the bed by means of the two handles, finishing the The firm that built these tools also constructed the 


cylindrical surfaces and shoulders. 

The transformation, Fig. 1974, will give a good idea 
of the various steps, and the tools used are illustrated in 
Figs. 1976 and 1977. The carriage details, forms, rods 
and the like, may be seen in Figs. 1978 to 1982, and the 
gages in Fig. 1983. 
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Machining the Ball on a Rifle Bolt 
By ELtam WHITNEY 

In the manufacture of rifle parts in this country there 
is in many cases a wide difference of opinion in regard 
to the methods and tools employed. This condition is 
especially noticeable in contract shops engaged in build- 
ing the jigs, fixtures, etc., for various firms manufacturing 
military rifles. Standardized tools should be used on rifle 
parts such as the bolt, trigger and barrel, and an advance 
in this direction is evidenced by the character of the 
advertisements appearing for appliances. 

A common type of military bolt is illustrated in Fig. 
1. In Fig. 2 are shown the method and the tools em- 
ployed by a large arms company for turning the ball 
handle in a lathe, an operation that is styled clamp 


milling. The work A is held in the special chuck B 


lathe attachment shown in Fig. 3. It is for the same 
purpose, but for a different company. It is my inten- 
tion to show by comparison, not only the efficiency gained 
by contract shops in using standardized tools, but also 
the possibilities for standardization. 

Referring to Fig. 3, the base A is mounted on the cross- 
slide B. This base carries the front and rear toolposts 
(’, with handles attached for rotating around the centers 
D and D’. The circular-formed roughing cutter EF is 
shown mounted on the front toolpost, and the circular- 
formed finishing cutter is shown at F. 

In operation the cross-slide is brought against its stop 
and the front toolpost against the stop G. After the 
work, in the three-jawed chuck, has made several revolu- 
tions to form the fillet, the cutter and toolpost are rotated 
around the stud PD until the cutter has passed the center 
line of the work. This position of the toolpost is shown 
by the dotted outline J/7/, 
is then shifted so as to bring the cutter on the rear tool- 
post into position—that is, the center of the stud D’ is 
brought in line with the center of the work and operated 
the same as the roughing cutter. The cutters can 
operated rapidly and will produce a smooth surface free 
from tool marks. 


The position of the cross-slide 


be 
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In Fig. +4 is shown a rotary milling fixture that was 
constructed as part of arsenal equipment for a foreign 


This 
holt 


fixture is also used for machining the ball 


eountry. 


t| handle and while a second operation is 


al 


it 
ired 
i 


feed and the output is equal to that of the other fixtures. 


On 


re for finishing, 11 lows a comparatively heavy 


Ri erring to the plan, Fic. b, the work Is held i thi 
chu 1, which = Trot ited \ the spindle and handwheel 
shown. <A feature of this fixture is that the work is 
mounted at a 5-dee. angle at B, which allows the cutter 
to lap over the center of the ball, thus producing a 
smooth surface on the work The other 


at this point. 
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respectable grammar-school education, had advocated 

I am mighty thankful that I did learn the machinist 
tr 


quite 


ile before attending technical school, as I did not ha 
the exaggerated idea of my worth when I left 
had some of my fellow students. 

It seems to me that deal of the fault 
l] draftsmen lies with their professors who g 


se a Wit 


great 


CoOlLleve 


them the impression, not because of what they say - 
as by what they do not say, that they are tl 
ol | really believe tha 
+5 per cent. of the technical graduates leave school wit! 


an idea of their worth that is out of all proportion t 


miuci 


acme intelligence and ability. 
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FIGS TO VARIOUS DETAILS OF MACHINING THE BALL ON A RIFLE BOLT 
Fig. 1—Military-rifle bolt. Fig. 2—Clamp turning tools Fig Swinging forming tools Fig. 4—Rotary milling fixture. 
‘ig. 5—Chuck construction 


5-dege. angle is the usual clearance angle found on concave 
cutters. In Fig. 5 is shown the construction of the chuck. 
The clamping screw .1 threads into the hook bolt B, to 
which is attached the equalizing clamp C operating 


against the stationary clamp D. 


Drafting Room Versus Shop 


By G. S. H. 
| have read with considerable interest the different 
articles on the drafting room and the shop. There is 
one thing about the college-bred draftsmen that has not 
vet been touched upon. 
I had finished my apprenticeship as machinist before 
| started my technical education. This was because my 


father, who had not had an opportunity to get even a 


t] 


tempt 


ie truth. Again, most of the draftsmen that are con- 

know had 
to pass through that If the young 
draftsmen would keep their eyes and ears open and thei1 
mouths shut, they would learn faster and not earn the 


le are voung fellows, and you we all 


“know-it-all” age. 


enmit 
| really believe that 99 per cent. o 


f the shopmen. 


f the draftsmen can 


sit at the feet of the older machinists, foundrymen and 

ttern makers to mighty good advantage, if they only 
wo A good draftsman must have a working knowl- 
edge of all the trades related to his line. It is too much 
to suppose that he can have as cood a knowledge as 
the men working in that trade. This fact is not con- 
sidered by the critical shopman and is the basis of my 


contention that the draftsman should cultivate the men 
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Self-Adjusting Spring Center 
By A. Reicu 


A self-adjusting spring center that has proved very 
successful for a grinding machine or a lathe is shown 
herewith. It gives the plan of the device as mounted 
on a Landis grinder and a section through the operating 
mechanism. 
mounting. 


Fig. 2 shows more clearly the method of 
The device consists of a taper shank A, Fig. 


1, held tightly in the spindle of the machine by a draw 


bolt B. The center C is held in place within the shank 
A by a setscrew D pushed forward by two springs # and 
FE, and locked tightly in the desired position by three 
shoes /’ by means of an inside tapered sleeve G. This 
is moved by the hand lever /7/. 

Rotating on the sleeve G and the taper shank A is a 
shoulder sleeve, which has a driving dog J inserted, 
to which the work-driving body A’ is fastened. 

Fig. 1 shows the driver J disengaged, and in Fig. 2 
the driver J, or chuck, is shown engaged. The pulley 
L, Fig. 1, with a stationary pin M, runs constantly from a 
helt from a countershaft. The work-driving chuck has an 
adjustable driver NV which takes the drive of the work 
on a keyway, spline, square or whatever shape the work 
might be finished to. This driver V is held stationary 
hy two setscrews. The bracket O, Fig. 2, is bolted to the 
table of the machine with a square-head bolt and two 
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hexagon capscrews. On the back of the sleeve G is a stop 
collar P, Fig. 1. 

When locking the center C by shifting the sleeve G 
to the right, the shoes /’ are held tightly and the driver 
J, climbing on the larger diameter of the sleeve G, en- 
gages the pin J/ and starts the work rotating. 

Fig. 3 shows a section of the shoulder sleeve with 
a spring inserted. This friction, so that the 
driver will not move voluntarily. The device can also 
be equipped with a stop washer, thus acting at the same 
time as a thrust bearing. This will enable the operator 
to work from the other’ end to a shoulder at the front 
of the work without any difficulty. 

The use of this device, which can be mounted on either 
a lathe or a grinding machine, has cut the operating 
time about 30 per cent. There is no measuring to be 
done, every stop being set. The device is in daily opera- 
tion and has proved very satisfactory. 


creates 
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id 


Modeling Clay in the Designing Room 


By M. EF. Hoaa 


It often happens that the draftsman is called upon 
to make drawings of some part or tool, when he has 
nothing to work from but a mental picture in his own 
mind or in the mind of another. It is difficult to give 
the toolmaker an exact idea of what is 
wanted, even with good drawings. In 
cases of this kind there is nothing of 
greater value than a goodly chunk of 
modeling clay and a few tools for work- 
ing it into shape. In this way one is 
also better able to get correct ideas of 
proportion than he can from drawings. 
Modeling clay may be obtained from 
any dealer in art supplies, at about 20c. 
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DETAILS OF SELF-ADJUSTING SPRING CENTER 


a pound, and can be had in two kinds— 
one, which always remains plastic and 
can be used over and over again; and 
the other which becomes very hard if 
allowed to get dry. For general use 
the plastic form is to be desired, and 
it may be worked into form with no 
tools other than the fingers and a 
jack-knife; but the regular modeling 
tools will be found of great advan- 
With very little 
tool or a_ part can be 
into shape in a few minutes, saving 





tage. practice, a 


form worked 
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the draftsman and toolmaker many a headache and _pos- 
sible mistakes. 
Another use f 
working models of parts that are to be later cast 
This method form 
found much cheaper than 


yr this material is in building up patterns 
and 
or drop-forged. will insure proper 
will he 
models. If 


are wanted, plaster models may be made from the clay 


and 
patterns or 


and clearances 


making new records 


permanent 


forms. 


Graduations on the Feed Dials 
of Machine Tools 


By Dante, W. RoGcers 


I have never run across the custom of stamping the 
eraduated dials on lathes so that they will register the 
amount of stock removed from the work, as, for instance, 
eraduating the crossfeed dial in thousandths, but mark- 
ing each thousandth as two. 

This arrangement would be all right for lathes, but 
for planers, millers and shapers, where the tool removed 
stock from one side of the work only, it would be incor- 


rect. In any case it would not be advisable to have two 
different kinds ot graduations on the different machines 
in the shop, as it would lead to confusion and the intro- 
duction of mistakes and errors in the work. 
Classifying Workmen 
By H. P. Merpiry 
While we are on the subject of classifving workmen, 
let us observe how some of them classit themselves: 
A man walks into the office and announces that he has 
seen an advertisement for a brass finisher and, as he has 
had several vears’ experrence in that line, desires the 
position. ‘The foreman who is called to interview him 


finds, after lengthy questioning, that the applicant has 
never read a blueprint in his life and has spent all his 
time at a vise filing castings. Nevertheless, the 
man not feeling disappointed in not 
landing the job, but believing the advertisement to be 


bench 
voes away, only 
misleading. 

Another applicant walks in and, after persuading the 
foreman that he has had some actual lathe experience, 
At the 


has not even provided 


is hired and reports the next day for work. 


end of two or three weeks lx 
himself with a pair of pliers, but backs the work off the 
mandrel by means of a hammer and block. 

In response to an advertisement for a screw-machine 
hand, a young man walks in. He assures the foreman 
that blueprints, set up 
ete., and has been getting 45c. 
15 minutes studving the first jol 
that some help will be needed in tooling up. 
man About an 
treated to a fleeting glimpse of the man slipping on his 
eoat and hat beating it downstairs to the street. 
Going over to the machine, the finds several 


dollars’ worth of rod in good shape for the serap heap. 
| | 


machine, 
After spending 


» given him, he confesses 


he can read his own 


an hour. 


The fore- 


goes to his assistance. hour later he is 
and 
foreman 


The foreman of the foundry is called downstairs to 
interview_a man who has a card from an employment 
exchange stating that he is a molder. Owing to the 


English, the foreman decides 
and let him indicate what 


man’s limited command olf 
to take him into the foundry 
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job he can fill. Upon looking around, the man sha 
his head, and there is nothing to infer but that he ne 
saw a foundry before. The agency is not to blan 
Their interpretation is probably as good as ours. 

A tinsmith applies, agrees to anything the foreman 
asks and starts work immediately. Later in the day 
comes into the office and says he likes the place a 
the work so much he is going out to look for a pla 
to locate his family. He for a dollar 
account, as he will have to make a deposit for re 
Inquiry of the foreman elicits the information that t! 
man has at least that much coming to him, and tl 
advance is made. That is the last seen of him. 

These are some phases of the problem that the sma 
shop is up against. Until the man has actually been pi 
to work and found wanting, or found capable, what oth 
classification can the foreman make than that which tl 
applicant gives bimself? 


then asks 


8 
“a 


Retruing Automopile Cylinders 


By Sam NELSON 


truing automobile cylinders is of in- 
There that 
a specialty of doing this class of work. Some of 
some reboring and others reaming 
cylinders to true them. 

The automobile the ones must be 
pleased, for they are the ones upon whom I depend for 
For that reason, I have made tests the results 
have tried 


The subject of 
terest to repairmen. 


} 


Ma ke 


are several concerns 


them are grinding, 


owners are who 
my living. 
might be of service to others. I 
regrinding as well as reboring and have made it a point 
to make a careful and unbiased analysis of the results 
in order to make sure that I was not fooling myself. 

At first I did all my automobile-cylinder truing with 
a grinding attachment on an ordinary lathe. A man 
I agreed 


of which 


suggested boring cylinders instead of grinding. 
to allow a device for that purpose to be installed in m\ 
shop, with the understanding that I was to test out its 
advantages as compared with the grinder. I reluctantly) 
out three or four blocks, but could not get thi 
consent of my own mind to allow them to go out without 
finishing them with the grinding device. I found that. 
in view of the price that I was getting for some ol 
Ford this method of truing cylinders was 
consuming more time than I could allow. After boring 
four or five blocks, I found that my men were becoming 
more proficient in handling the boring machine and were 
getting remarkable results. If I had relied upon the 
appearance of the cylinder walls after regrinding and 
reboring, I should probably still believe that regrinding 


bored 


my work, 


is superior to reboring. 

[ tested the matter out by taking one eylinder block 
and grinding it, exercising the same amount of care and 
attention that I did in boring another block. Then | 
placed the blocks in their respective automobiles and took 
the compression test before the machines were taken out 
of my shop. There was nearly two pounds higher com- 
pression in the bored job than in the ground job. At 
the end of three months, the compression in the bored 
cylinder block showed nearly three pounds better than 
in the ground eylinder. I used to lap the pistons in by 
hand; but I found, when my men became proficient with 
the boring device, that lapping was unnecessary. 
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Cooperative Remuneration 


By A. R. IRELAND 


| have read with interest a recent article on “Profit 
Sharing” in your columns and would express my appre- 
ciation of the clearness with which some of the difficulties 
have been stated. Perhaps, however, the subject will be 
a bit more hopeful if we continue the discussion and 
clear up two or three other rather common misappre- 
hensions. 

In the first place, if we would carry out what most 
I think it would be a mistake to call our 
plan a_ profit-sharing plan, unless we should have it 
clearly understood that the term profit sharing implied 
something more than a mere distribution of profits. 
What we are seeking is a plan by which those who 
participate may by their unusual skill or energy them- 
selves increase their earnings and their compensation. 

The workman’s share, it has been said, can be covered 
by wages; and in the main this is true, but not strictly 
true. Wages are set in advance, and a truly correct 
apportionment can be made only after the accounts are 
Hence the justice of what have been called 
profit-sharing plans. 

Most of us may 
there are few of us 
we are now doing. Any 
any of us to 


of us desire, 


closed. 


think we are doing our best, but 
who cannot do better than 
plan is a good plan which 
economy, our 


very 
increase our 
thoughtfulness, skill or energy; which helps us to avoid 
waste, to cheapen production or, without 
to increase production. And for increased earnings or 
greater savings, due to increased effort or 


encourages 
increased cost, 
more care, 
increased compensation is surely appropriate. 

I do not feel, as vour correspondent has stated, that 
any such plans should be applicable to every business 
or to any one business under all conditions. Very much 
is often found to depend upon the the 
nationality and the disposition of the men at any given 
time. Any plan should be tried, continued, discontinued 
or modified, according to varving circumstances. 

Young men in particular like some such plan. In 
a step farther. They want 
They 


believe 


foreman or 


many cases they would go 
actually to put their money into the business. 
want to manage their own and they 
they can make it earn more than: savings-hanks rates, 
if the can have it, even in a measure, subject to their 


money. 


own control and reflecting their own exertions. 

This opens the door pretty wide: but as an ideal, | 
think, in every concern there should be some profit- and 
loss-sharing plan by which may put 
money into the business and practically be partners in 
the business, with the feeling that they are coéperating 
toward its welfare. 

Another thought: We do not shout it from the house- 
tops. but few of us are in business solely for what we 


any W ho desire 


can get out of it. Every man worth his salt—on the 
road, at his desk or in the shop—puts something more 
than mone\ into the business with which he is con- 
nected. He more or less definitely and sincerely tries 
to maintain some standard or ideal. 

It isa poor concern that does not try to do a good 


job and does not wish to help the world along a_ bit 
hy some new invention or some improved process, and 
there that do not 


something a little extra for extra-good men. 


are very few concerns wish to do 
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A good deal has been said about good will and _ profit 
sharing; but as I see it, coéperative profit sharing is not 
the root, but the flower or the fruit of good will. If 
a plan is gone into to get or to obtain good will as a 


commercial asset, that plan probably will fail, as it 
usually fails if it is gone into selfishly by either side, 
solely to get or to obtain more work or more money; 
but where there has been really mutual good will, then 
as in a partnership, where people are drawn together 
very largely by friendship, all can work for a common 
success and for common ideals. Each will be willing to 
do an extra bit for the sake of the others and will be 
truly glad to see the others prosper and obtain their 
share. And this is the main thing, after all; it is not 
any particular plan, but the spirit, that giveth life to 
any plan. 

Finally, as the preachers might say, if any shop man- 
agers try a codperative plan, thinking thereby they will 
have less work for themselves, they are in a fair way to 
themselves. ‘The men alone are not the only ones 
who are stimulated by a scheme for coéperative remuner- 
When we feel that the men appreciate that they 
then we will learn more than 


s 


fool 


ation. 
actually are our partners, 
ever how to spell “hustle. 

I guess the thought of this sometimes keeps some of 
us back from trying out plans in this direction. We 
know the more persons we may have joined with us to 
share in the profits the more eager we shall be and the 
harder we shall work to get profits. We know the margin 
is usually narrow, narrower than the men appreciate, and 
We shall 
be more gratified than ever if we do well, and more 
than usually mortified if we fail. 
men, too, might feel that added opportunity is not with- 
out its burden: and they, too, might feel even happie 
in success and more chagrined at failure than they do 


we will want to make it as big as_ possible. 


Mavbe some dav the 


todav. 

Increased remuneration, as a result of codperative effort 
worked out on a more definite basis than is usually repre- 
sented by the wage scale. is an ideal too old and_ too 


persistent to be lightly put aside. None of us may at 


present be able to solve the problem satisfactorily. 
Perhaps the time is not vet ripe for a successful solu- 
tion: but if we take a chance now and then, when 


conditions seem to warrant, we may, even by our failures, 
assist our successors to the desired result. 


wos 
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Loose Pulleys 
By R. C. SHEPITERD 

As master mechanic for one of the largest chair manu- 
factnrers in the country, my duty is to keep the machin 
ery in repair. At first I found that not a day passed 
that I did not have from one to six loose pulleys to bush. 
Some of the pullevs were arranged to lubricate with oil 
and some with cup grease. 

I have adopted brass and bronze bushings altogether 
and have arranged the pulleys to use both oil and grease. 
Th operator is instructed to use oil on all newly bushed 
pulleys. When a bushing gets worn so that the oil will 
not stay in the pulley, it is then just about enough larger 
than the shaft to let cup grease in and thoroughly lubri- 
In this way the life 
of the loose pulleys is doubled, and the cost of upkeep of 


cate the bushing, so grease is used. 


shafts and spindles is reduced about three-fourths. 
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Inspection and Rapid Production 


the wav o 
the 


One of the greatest stumbling blocks in 


and economical manufacture of munitions 1s 


rapid 


problem Of paspection. \nvone who questions this state- 


ment has onl to consult some ol} those who Took cone 
tracts for rifles or other complicated munitions. 


The incl riniinate piace of close tole! mces On parts 


that did 


of this difficulty. but this absurdit 


hol require them ws been responsible for much 


protiises to be largely 


elimimated as a result of the work now beine done on 


Then. too. the ay 


the 


speciiications for our own munition. 


man assigned to inspection work has not had 


experience, even if he has the authority, to discriminate 


between the essential and the nonessential dimensions. 


something that can be taught im the tech- 


This hatter is 


nical-schoo! shop. <o that engiree! students can he used 


to advantage in work of this kind, often releasing an of- 
which he can be ot vreatel value to the 


ficer for work at 


country. 


In considering thr larly studied 


pomts to in particu 


in this connection, emphasis may well be laid on the 


fact that 
funetion 


thr pernpyye requisit of an plece Is that it 


properly and that any variati constriction 


which still allows the to perform its work safel 


and surely may be considered permissible. A) secondar 


consideration and one that bears closely on the first is 


the kind of service to which a piece is to be subjected. 
If it is to be used only once, as in a shell or fuse, a 
very different class of work may be permitted in some 
parts than if the piece is to be used many times, as a 


rule- 


and certain 
the fit of a 


rifle or cannon. The need for perfect 


tioning is essential in either case, but screw 


thread is less important when a piece is to be screwed in 


times. The 





but once than when it is to be used many 

fuse, for example, is screwed into e shell but once: and 
there is no force tending to pull it out as it is fired, 
but instead the inertia of the fuse tends to keep it in 
position even without a thread. This thread, then, need 


and 


the 
cocking piece, which move on each other every time the 


not be as perlect as threads of a rifle sleeve 


rifle Is cocked. 


It must not be forgotten, however, that much of the 
overzealous inspection has been brought about by the 


sometimes successful attempts on the part of contractors 
in the past to put something over on the Government, 
it for a good price. 
little the 


to turn out inferior work and sell 


This desire is fortunately very in evidence at 


present time, and there is a widespread movement to give 


the Government exactly what it wants at a fair price. 


by eliminating anv unnec- 


the the 


This spirit can be encouraged 


essary requirements: and on other hand surest 


wav to have severe Inspection specifications moditied is 
to make it a practice to turn out work that meets the main 


requirement of functioning properly in all tests. When 


this is done and the inspector finds that no attempt is 
made to get inferior work past him, there is not likely 


anv further trouble. 


to be 
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Responsible Heads Necessary 


It is undoubtedly true, as Lord Northcliffe has recently 
pointed out, that democracy is a bad warmaker: and it 


is well that this is so. When all countries are democra- 
cies (and the number is growing these days), all will 
equal hooting, and wars will he much less likely 
the past. 


But when war comes, as it has come with us, it is well 


to realize that centralization of power is necessary. in 
order to get the machinery to work and to keep it working 
at top speed as long as the war lasts. The individual 
must si himself into a unit of the common whole 
much more than is necessary or desirable in times of 


DePAace, Individuais of the right caliber must be eiven 


more power and be held accountable for results rather 
thar cle tails or methods. While this polices approaches 
autocracy, it has the distinct difference of having the 


power to recall in the hands of the people. 

The men who are given power to get things done must 
hand, just as they the case of the 
flood and the San Mistakes 


to be made, when viewed in the light of after 


have a Tree had in 


Johnstown Francisco fire. 
are bound 
hut 


makes 


every man who does anything worth while 


The thing is to get 
things done and keep the number of mistakes as small as 


DOSSTDLC, 


events: 


alwavs some errors, main 


One way in which we can all help is to try to do with 
) 


ese men want, whether 
the 


is little Iriction as possible what t 


it all meets with our approval or not. This is not 


time for either personal preferences or personal profits, as 


the greater the profits the higher must be the tax rates. 


We have as bihine example of this method in the con- 
Canal the 


back in 


struction of the Panama and man who car- 


so successfully is oow (Government 


ed that on 


service in charge of the building of the huge fleet of 
cargo carriers with which to neutralize the effect of the 
U-boat campaign. In peace times it is doubtless bet- 
ter to be less efficient and preserve our individuality to 
the full, but this must now be sunk to the extent of 


working under the direction of a central board that has 


the advantage of being able to see the relations of one 
industry to another. 

Now is the time for us to realize that the Government 
thing hut that we 
part and parcel of it, just as we are a part of the business 
in Which we are emploved. that 
shareholders in the greatest corporation that the world 


ix not a from ourselves, are 


apart 


Realizing we are all 
the directors 
carry out 
whether we 


has ever seen, it is up to us to get behind 


confidence and endeavor to 
hest of 


them or 


with a vote of 


our ability, see 
If the dividends in 
the shape of results are not satisfactory, we can elect a 
board at the But while the present 
board is on the job, let us give it all thé codperation we 


orc rs to the 


thei 


for all of not. 


the reason 


New proper time. 
can; let us submit to regulation as gracefully as possible, 
as only in that way can we judge honestly and fairly 


as to the board’s capacity. 
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Shop Equipment News 


TOUDUEUELOVOEU AD EOUEU EAA 











Shanvvvenneesycuceseusevsngesnnnauccecsuocevsvvecenennucuaccsvavcvceeeaccncccvsvesevcerennaguocccacasneeeeecacguocscauessuaneseceeegaansuaqucnayssuseneeeatiy MMU MM 
Cold-Metal Saw Drill, Tool and Toolpost Grinder 

The cold-metal saw illustrated has been placed on The universal drill. tool and toolpost grinder illus- 

the market with the intention of providing a machine — trated is being manufactured by the Universal Klectric 

that will readily handle large, heavy structural-steel sec- Co., Inc. 5 Oliver St., Newark, N. J. As illustrated, 


tions. A 56-in. saw blade is used, but this size may be the machine consists of 4-hp. electric motor, Fig. 2, 


arranged to be used as an ordinary 





toolpost grinder for a lathe. A spindle 
provided for internal-grinding opera- 
tions may be seen just in front of the 
motor. When not in use as a toolpost 
grinder, the machine may be slipped 
into the stand, as shown in Fig. 1. 
being held in place by two thumbescrews. 
The stand is equipped with both a 
table rest fo erinding tools and a 
V-rest for sharpening drills. | The 














motor is supplied for either direct o1 





alternating current and has a speed of 
5950 to 3575 mpm. A fan is used to 


FIGS. 1 AND 2. UNIVERSAL GRINDER 
Fig. 1—Used as a tool grinder. Fig. 2—Used as a toolpost grinder 
provide a draft for cooling, and the 
increased to 62 in. if necessary. With the smaller blade brushes are interchangeable and removable. The cooling 
the machines will take rounds up to 16% in, in diameter, is claimed to be such that the motor will not overheat on 
squares Up to 13 In. ane oblone sections up to li x od long runs under heavy Joads. 
in. Provision is made for a saw traverse of 90° in. , 
also for using a cutter head in place of the saw, 


and 


Angle Plates 
The Simplex Tool Co. Woonsocket, Ro L.. has placed 
on the market an angle plate, shown in the illustra 


thus transforming the machine into a rotary planer for 





tion, Which has been made to meet the demand of tool- 
makers. It can be used on a bench-lathe faceplate, grind 























- 7” SIMPLEX ANGLE PLATES 
COLD-METAL SAW FOR STRUCTURAL-STEEL SECTIONS 


er. on the bench or in other wavs. Both the inside and 
the outside faces of the plate are ground. Tapped holes 
are provided in the long side and plain holes in the short 


machining the ends of sections. <A 25-hp. variable-speed 
motor is used for driving purposes. 

The design includes herringbone gear drive for the 
spindle, spindle gear and pinion inclosed for continual 
lubrication, bushed bearings, triple-shear narrow-guide 


side, for securing the work. The plates are made ot 
hardened steel and are ground all over. 


3 


alignment control fer the saddle, reversible fast power = 

traverse, gear feed, and sectional table top to permit the Toolpost Collar and Shoe 

work being so located as to require a minimum saw 

travel to complete the cut. Control levers are so made The address of the Du Bois Machine Shop, Ine., was 
that conflicting motions cannot be engaged at the same — inadvertently left out of the article on page 920, de 
time. The machine is the product of the Newton Ma- scribing the new toolpost collar and shoe. The address 


chine Tool Works. Inec., Philadelphia, Pennsylvania. _is 118 Tudson Ave., Albany, N. ¥, 
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Cutting Torch for Rivets and Stay-Bolts 


In cutting off rivet heads and stay-bolts with oxyacety- 
lene apparatus it is often convenient to have a cutting 
tip so made as to permit the flame being parallel to the 
the To this the Prest-O- 


meet need, 


work. 


— — 


surtace of 








[ot fl fl 


‘meant | 











TORCH FOR CUTTING WORK ON RIVETS AND STAY-BOLTS 
marketing a 
the 


Ind., is 
connection 


Ine., Indianapolis, now 


is used in 


Lite Co., 
special attachment. — It 
company’s type K cutting blowpipe, being screwed into 
The tip is 
Much 
closer cutting is possible than with the standard line of 


with 


the head in place of the regular nozzles. 
adjustable and may be worked in close quarters. 


tips. 


Drilling and Tapping Machine 


The Fulton Foundry and Machine Co., 25 Furman St.. 
Brooklyn, N. Y., has added a new type of tapping and 


drilling machine to its existing line. The new ma- 














BENCH-TYPE DRILLING AND TAPPING MACHINE 


chine is of the vertical tvpe with an adjustable work 
table and a movable head. the tap or drill being fed 
elther by loot or hy hand, AL we vlt serves to conntere 





Vol. 
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balance the head. Ball bearings taking both the thrust 
and the radial loads are used on the friction pulleys, 
which have flat friction surfaces. There are no gears, 
positive clutches or tension adjusting devices. 

The machine will handle taps or drills up to 2 in., 
it being possible to change from one operation to the 
in a few moments. Two speeds are provided for 
both tapping and drilling, the maximum drilling speed 
heing 2000 r.p.m., while the maximum for tapping is 
1000 r.p.m. Drilling and tapping operations to a fixed 
depth are secured by means of a stop. A self-oiling 
countershaft with belt shifter is provided with the bench- 
type machine, while on the pedestal type the belt shifter 
is carried on the jackshaft on the base. 


other 


* 


Malleable-Iron Vise 


The illustration gives a sectional view of a new malle- 
able-iron vise that has recently been placed on the market 
by the Columbian Hardware Co., Cleveland, Ohio. The 









Tiesto. sb | 














MALLEABLE-IRON VISE 


vise has been sawed in two in order to show the construc- 
tion. It will be noticed that the jaws are hollow, thus 
lightening the vise considerably. 

The jaws are faced with tool-steel plates fastened in 
place by means of screws. The screw is machined from 
a drop-forging. It is claimed that this type of vise 
ix much stronger than those made of cast iron or semi- 
steel and that it is impossible to break it by pounding. 


Pipe Wrench 


The chain pipe wrench illustrated is one that has 
recently made its appearance on the market. The im- 
advantage claimed for this tool is its 


double 


portant 




















AND 2 ACTION OF 


PIPE 


ANGULAR 
WRENCH 


JAWS OF 


action. or reversibility, which provides for turning pipe 
in either direction without the necessity of removing and 


turning the wrench. This feature is due to the angular 
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position of the elliptical-shaped jaws, permitting the 
engagement of either the inner or the outer teeth. 

The jaws are bolted to the body of the wrench; and as 
they are serrated all around, they may be turned end 
for end when the first set of teeth becomes worn. By 
removing the jaws a narrow jaw on the under part of 
the handle is brought into thus the 
tool into a narrow wrench for narrow or irregular work, 
pipe fittings, bolts, nuts, ete. The handle is a drop- 
forging, and the jaws are of hardened steel, all parts 
Either flat-link cable chain 
ix supplied, as desired. The Biilings & Spencer Co., 
Hartford, Conn., is the manufacturer. 


use, converting 


heing interchangeable. or 


" 
a 


Eighteen-Inch Lathe 


The illustration shows an 18-in. lathe recently brought 
out by the Giddings & Lewis Manufacturing Co., Fond 
Du Lac, Wis. The bed has a large V in front and a flat 
surface at the rear for the carriage and a second smaller 
V for lining up the headstock and tailsteck. The pads 
for the gear box and lead-screw bracket are shouldered 




















EIGHTEEN-INCH LATHE 
Swing over bed, 18% in.; swing over rest, 11 in.; distance 
between centers with 6-ft. bed. 28 in.; front spindle bearing, 3, x 
54 in.; rear spindle bearing, 2), x 33 in.; hole through spindle, 14 
in.; diameter of spindle nose, 2}} in.; width of belt, 34 in. ; diam- 
eter of tail spindle, 2,), in.; length of carriage bearing on shears, 
27 in.; size of tools, §x14 in.; diameter of work handled by 

) 


steadyrest, up to 5 in.; weight with 6-ft. bed, 2350 pounds 


to insure a correct line-up. The headstock is double 
back geared. giving gear ratios of 9 and 3 to 1. 

A crucible-steel forging is used for the spindle, which 
is ground to size and runs in self-oiling phosphor-bronze 
bearings. A curved front on the tailstock allows the 
compound rest to be used at right angles to the cross- 
slide. The carriage is planed flat on top and has T- 
slots for attaching work for boring. Power longitudinal 
and cross feeds are provided, and the feed screws are 
equipped with micrometer dials. A chasing dial indi- 
cates the rotation of the lead screw and allows the half- 
nut to be engaged at the proper moment. 

The lead screw is of carbon steel with a four-pitch Acme 
thread. Eight changes of feed are given by the standard 
gear box, while the quick-change box, which is inter- 
changeable with the standard box, gives 40 changes. 
Metric pitches are obtained by means of a pair of gears 


running as idlers on the quadrant stand. Equipment in- 


cludes double friction countershaft, change gears, large 
and small faceplates, blank chuck mount and steady and 
follow rests. 
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Surface Grinder 


The surface grinder illustrated is one that has just 
made its appearance on the market, being the product 
of the Manhattan Machine and Tool Works, Grand Rayp- 
lds, Mich. 


from a reservoir, and carries a wheel up to 12 x 1 in. in 


The spindle runs in split brass boxes, oiled 




















SURFACE GRINDER 
Diameter of spindle bearings, 14 in.; wheel 
12x 1 in. with 1%-in. arbor; spindle pulley, 5 x 3 
bed over all, 48 in.; working face of table, 36 x 74 


carried, up to 
1 ; 4 

z 
distance, wheel to bed, 133 in.; weight, 860 pounds 


. in.; length of 
in. ; maximum 


size. The working face of the bed is 36 in. long and is 
provided with 8-in. T-slots for clamping work or fixtures. 

It is possible to surface the entire bed of the machine 
with its own wheel, which bas an 8-in. overhang from 
the column. All bearings are covered to afford protec- 
tion from dust. The raised lowered 
means of a screw. Handwheels are provided with microm- 
eter dials, and the for the vertical table move- 
ment is equipped with a locking arrangement. The bed 
is operated by a spiral rack and pinion and has tw 
adjustable stops. 


knee 1s or by 


one 


“> 


Decalescence-Point Finder for 
Hardening Steel 


‘The Slocum, Avram & Slocum Laboratories, Tne., 532 
West 21st St., New York City, are now manufacturing 
a decalescence-point finder for use in hardening: steels. 
The instrument consists of a magnet of compact form, 
balanced in a brass arm to allow the attraction due to the 
magnetic force to be shown, up to the time the decales- 
cence point is reached. When this happens, the steel 
being heated loses its power of magnetic attraction, but 
regains it again when a temperature of from 75 to 100 
deg. F. above this point is reached. The steel being hard- 
ened should be quenched at the point where it becomes 
nonmagnetic. 

The instrument is provided with interchangeable ex- 
tensions for the arm, adapting it for use with the vari- 
ous types of furnaces. It is expected to be particularly 
valuable in shops where the amount of werk is not suffi- 
cient to warrant the installation of a set of pvrometers, 
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Heavy-Duty Disk Grinder 

Whe lustration shows one of a new line of heavv- 
lutv disk grinders recently placed on the market by Guy 
G. Townsend, Winchendon, Mass... to take the place of 
Tih hehtes line ol erinders Pore | manufactured Hy 
hin 

The tables are constructed with adjustable vibs., and 
thy head swing-shaft hearings are adjustable, The 














HEAVY-DUTY 1S-IN. DISK GRINDER 
abrasive wheels are mounted in steel disks. The hoods 
serve both for safety and for the purpose of carrving 
away the grinding dust, which passes through the cabinet- 


The 


main 


tvpe base to an exhaust fan mounted on the back, 
The 


exhaust fan is fitted with removable be 
and 


arings. 


erinding spindle is made from a= forging in 


rubs 


hearings adjustable for bot! tteral and longitudinal 


Wear. 

11 yages 

Radius Gages 
The radius gages illustrated have been recently placed 
on the market by the Moss-Ochs Co. 3387 East 116th 
St.. Cleveland, Ohio.  Thev are made up in sets for de 
termining coneave and convex surfaces with radii from 

fl ; 
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t to 1 im. in steps of loin. The gage has eight blades 
hinged at the middle, each blade having a convex gage 
en one end and a concave gage, of the same radius, upon 
the other. 


Twenty-Inch Shaper 
The Leisy-Patton Co., Cieveland, Ohio, is now market- 
ing the 20-in. shaper illustrated. the 
inside the wdy of the machine in order to 


Ribs are cast on 


ot base and | 














TWENTY-INCH SHAPER 

Specifications: Maximum stroke, 204 in.; horizontal table 
travel, 261 in.: minimum distance of table to bottom of ram, 
144 in size of vise jaws, 12x 24 in.; opening between jaws, 
10 in.; width of ram, 10 in.; length of ram, 384 in.; ram bear- 
ing in column, 31} in.; minimum speed, 8 r.p.m.; maximum 
speed, 98 r.p.m.: maximum feed, §, in.; size of table, 182 x14 
in.: length of rocker-arm, 303 in.: width of belt, 4 in.; number 
of feed changes, 8; keyseating capacity, 3 in.; countershaft, 
tight and loose pulleys, 13 and 14x 4 in.: cone (3 in.), four 
steps 7} to 13 in countershaft speed, 215 revolutions per 


minute 


insure rigidity. The table support is quickly adjust- 
able to any table elevation, and taper gibs are provided 
for adjustment of all sliding parts. The bull gear is of 
semi-steel and meshes with a bronze pinion, 


Profile Grinder for Work on Milling 
Cutters 


In response to the demand for a machine to grind the 
profile of milling cutters, the Cleveland Milling Machine 
Co. has placed on the market the profile grinder illus- 


trated. The spindle is direct connected to the motor 
shaft, has adjustable bronze bearings and carries a wheel 
up to 4 in. in diameter with a 4-in, face and a 3-in. hole. 


The bracket carrying the motor and wheel spindle is 
mounted on a vertical housing and is adjusted by a screw 
equipped with a micrometer dial. The work-holding 
arbors are held in a sleeve that revolves freely in the 
work-holding posts. Four posts are furnished, with No. 
% and No. 7 Brown & Sharpe tapers, a $-in. straight hole, 
and a flat block for holding flat tools. These posts are 


fastened to three T-slots in the upper compound slide. 


The two upper slides are used to bring the work to the 
proper sweep across the face of the wheel and are in turn 
mounted on a swivel block that is pivoted on the bottom 
The maximum radius that can be ground is 3 


slide. 
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in. on either concave or convex cutters up to 12 in. in 
diameter. 

A gage is furnished to set the work in the proper 
relation to the wheel: and after the slide is once set for 
a given radius, the machine will grind that radius re- 
gardless of the adjustment of the two other slides. All 





\ } 














PROFILE GRINDER 


screws are provided with micrometer dials. The machine 
may be used to grind concave and convex cutters, cutters 
for drill fluting for rounding the corners on side and face 
mills, for formed tools for screw machines, for corner- 
rounding tools, for use on the lathe planer, shaper, etc., 
or for any irregular work having true curves. ‘The floor 
space of the machine is 24 x 30 in., and the weight is 
217 pounds. 


3} 


Drilling Machine 


To meet the demand for a heavy-duty drilling machine, 
the Colburn Machine Tool Co., Franklin, Penn., has 
placed a drill of this type on the market, the illustration 
showing the four-spindle gang type. A unit construc- 
tion is used, and the machines may be had with one, 
two, three or four spindles. The drive is through a 
constant-speed belt to the main driving shaft. 

Two mechanical speed changes are provided, which in 
conjunction with an arrangement for changing gears 
make it possible to obtain 40 different speeds ranging 
from 74 to 508 r.p.m. The mechanical changes are 
made by means of sliding gears located inside the column 
in an oil-tvype speed box, all gears running in a bath of 
There are 36 feed changes ranging from 0.005 to 
0.153 in. per spindle revolution. These changes are ef- 
fected by means of a worm-feed handwheel. An auto- 
matic tripping mechanism is furnished to disengage the 
feed at any desired point. 

The spindle is double splined and is driven by means 
gears, the spindle gear being mounted on a sleeve 
The advan- 


oil. 


of bevel 
revolving in the lower bearing of the head. 


tage claimed for this type of drive is that the spindle 
The sleeve is made 


is driven at its lower, or larger, end. 
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of steel with bronze bushings, the thrust being taken by 
self-aligning ball bearings. The mechanical gear change 
consists of a set of two removable gears, which may be 
either transposed or replaced by gears having a different 
ratio to each other. For-ordinary operations two changes 
are provided for, but more can be supplied if so desired. 
A similar arrangement is used on the feed gears. All 
gears run in a bath of oil in an oil-tight case. 

A geared tapping attachment, furnished if desired, 
is mounted on the driving shaft and driven by a single 
pulley that replaces the regular tight and loose pullevs. 
A positive feed for the spindle corresponding to the 


thread to be tapped can also be supplied. Gears for this 




















HEAVY-DUTY DRILLING MACHINE 

Capacity, up to 1} in.; distance from spindle to face of column, 
10 in. ; maximum distance spindle to table, 28 in. ; length of power 
feed, 12 in.: diameter of driving end of spindle, 2% in.; diameter 
spindle sleeve, 23 in.; taper in spindle nose, Morse No. 4; working 
surface of table, 16x16 in.; vertical adjustment of table, 13 in.; 
height with spindle down, 734 inches 
purpose take the place of the standard feed gears and are 
furnished for 8, 9, 10, 11, 114, 12, 13, 14, 15 and 16 
threads per inch. The table is of the bracket type 
and has an oil groove around the edge. The vertical 
adjustment is by means of a crank-operated screw that 
is set off center to permit a hole being bored in the table 
to accommodate boring bars. 

Constant-speed motor drive can be furnished, the mo- 
tor being mounted on the lower part of the column on 
the rear. 


es 


% 


Standard a Plates 


The T. P. Walls Tool and Supply Co., 75 Walker St., 
New York City, is now marketing a line of standard sur- 
face plates in sizes from 4x4 to 24x48 in. These plates 
are made of hard cast iron with the standard ribbed con- 
struction and are hand scraped to a surface. 
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Combination Screwdriver and 
Scraper Set 


The Hultberg-Johanson Tool Co., Ine., 212 
Y., has placed on the market 
set. The set 


Prender- 
gast Ave., Jamestown, N. 


a combination screwdriver and = scraper 









































COMBINATION SCREWDRIVER AND SCRAPER SET 
consists of a handle, a drift and a number of interchange- 
able screwdriver and scraper blades. 

Kiln-dried maple is used for the handle, which has deep 
flutes to insure a firm grip. The taper socket for hold- 
ing the tools in the handle is of casehardened cold-rolled 
steel. The handle and drift for removing the blades may 
be purchased with any combination of blades desired. 

J 


Back-Geared Shaper 


The accompanying illustration shows one of a line of 
16-, 20-, 24- and 28-in. back-geared crank shapers manu- 
factured by the Queen City Machine Tool Co., Cincinnati, 
Ohio. On this new line of machines helical gearing is 
used throughout. The helix angle is 14 deg. 55 min., 


at least three teeth being in mesh at all times. The 
advantages claimed for this construction are smoother 
finish on the work, increased strength and wearing 


qualities and the reduction of vibration. All journals are 
hardened and ground to size and are oiled by means of 
ring oilers, the reservoirs being so 
Sight-feed oilers 


oil reservoirs and 
arranged that they may be cleaned. 
are used on the ramways, which are so made as to be 
adjustable for wear. All feed screws have micrometer 
dials, and the length of stroke may be adjusted while 
the machine is in motion. Back-gear changes are made 
by means of a lever located on the side of the column. 

The body of the crankpin is of crucible steel; vise 
jaws are steel faced ; tool-backing plate, feed pawl, ratchet 
and other small parts are heat-treated: and all castings 
are of steel or semi-steel. The crank-block bearing in 
the. rocker-arm is so made that adjustment may be made 
for wear. 

There are eight cutting speeds arranged in geometrical 
progression as follows: 6.4, 9.3, 13.5, 20, 30, 44, 63 
and 92 strokes per minute at 290 r.p.m. Higher speeds 
may be used if necessary. 

The table support moves up and down automatically 
the and is self-aligning with the table. It 


with rail 


is gibbed to the table in order to eliminate spring due 
to the thrust and lift of the tool. 


The elevating screw 





MACHINIST Vol. 46, No. 24 


works in a telescoping sleeve. The cone-pulley shaft has 
three bearings. 

Any of the shapers may be had with either a variable- 
speed motor or a constant-speed motor and gear box. 
They may also be had equipped with gear box for driving 
from the lineshaft by a single pulley instead of by the 

















BACK-GEARED 24-IN. CRANK SHAPER 
Automatic cross-travel, 27 in.; vertical adjustment of table, 
15 in.; minimum distance ram to table, 2 in.; maximum, 17 in.; 
head feed, 8 in.; size of tool, 13 x 3 in.; table and saddle, length 
2434 in., width 174 in., height 15 in.; keyseating, up to 34 in 
vise j 154 x 2}? in.; vise jaws for moldmakers, 154 x 43 in.: 


jaws, 
vise opens, 14 in.; speeds, 8 in geometrical progression fron 


6.4 to 92 strokes per minute; cone ratio, 3.1 to 1; single-gear 
ratio, 54 to 1; back-gear ratio, 26 to 1; cone-shaft speed for 


general work, 290 revolutions per minute. 

customary cone pulley. The makers can also furnish: 
power down-feed, revolving table, tilting top or side table. 
concaving-convexing attachments, special keyseating 
device for gears, and will design attachments for any 
special work. 


What To Use in Place of Tin Cans P 


Certain types of containers as substitutes for tin cans 
are now being tested to determine to what extent the 
claims of their manufacturers as to their general qual- 
ities can be substantiated. Manufacturers of substitute 
containers who wish their products tested should send 
samples to the Bureau of Standards, Department of Com- 
merce, with full information regarding commodities for 
which the contamers are specially designed, prices, and 
ability to contract for early deliveries. Names and ad- 
dresses of firms prepared to supply fiber and other con- 
tainers may be obtained from the Bureau of Foreign 
and Domestic Commerce or its district or codperative 
offices. Codperation is required between the Government 
departments, the manufacturers of tin plate and of sub- 
stitute containers, the packers of foodstuffs and of other 
articles commonly put up in tin, and the general public, 
if the available supply of tin plate is to be limited to 
strictly necessary uses and if, at the same time, the 
largest possible quantity of food is to be preserved against 
the special needs of the coming months. 
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Washington, D. C., June 9, 1917—While there is 
nothing more futile than crying over spilled milk, it is 
difficult to refrain most heartily that we 
had given far more encouragement to the building of 
airplanes, so that we might now be able to turn out 
standardized machines at a rapid rate. We could prob- 
ably do our allies no greater service than to supply 


from wishing 


them with airplanes manufactured in the same system- 
atic manner that has made our reputation for auto- 
mobiles of all grades and prices. 

Few seem to realize the great difference between the 
Not only 
must airplane engines be as light as possible per horse- 
capable of developing their 


requirements of airplane and other engines. 


power, but they must be 
maximum power continuously over long periods as well 
as operating at greatly varving altitudes, which affect their 
performance to a marked degree. In order to secure 
high power at minimum weight, a high compression is 
used: but when this is calculated only from the motor 
on the ground, it is apt to be misleading, as the con- 
ditions at high altitudes affect the motor very seriously. 
In fact, it is sometimes stated that a motor at 15,000 ft. 
altitude develops about half the horsepower it will de- 
liver on the ground. Fortunately, the air resistance is 
also less than at lower altitudes, so that the total loss is 
considerably less than this. 

Experiments are now under way with a motor that 
overcomes a goodly proportion of this difficulty by in- 
geniously maintaining a fairly approximate uniform 
compression at the different altitudes. This provision, 
if successful, should add greatly to the efficiency of the 
airplane motor and be of tremendous service in this 
important field of work. 


How THE “Eyes” or THE Army WorkK 


We read of the airplane being the eyes of the army, 
but few of us realize what this really means. The old 
methods of observation from some high point or even 
from a captive balloon are next to impossible in this 
greatest of all wars, as the balloon stands very little 
chance against the swift airplane, either in direct attack 
or in giving the range to the gunners by wireless. Con- 
sequently it is extremely interesting to know how these 
modern eves do their work. 

Everything is timed, and timed accurately, from a 
predetermined hour, which is known as the “zero of 
the day.” This zero may be at any hour or fraction of 
an hour set by the commander. This plan renders it 
extremely difficult for any spy to get information to the 
enemy, even if he knows the orders: for unless he also 





knows the zero from which the operations are all timed. 
the information would be of little value. 

When a battery commander desires accurate informa- 
tion as to any object he wishes to shell, he communi- 
Then a spotting plane, carry- 
ing an observer, goes up at the proper time to a height 
of 15,000 ft., this being the usual observation height at 
present. The climb may take 30 min., for these spot- 
ting planes are not of the fastest and are not fighting 
many Having reached the 15,000- 
ft. level, the pilot guides his machine in long ovals. or 
elongated letter O’s, over the place the gunners want 


side 


cates with his air base. 


machines in 


Cases, 


to reach. He arranges his ovals so that the long 
of the letter O is in the direction of the wind. This pro- 
cedure enables the observer to make his observation while 
the plane is at its slow speed in going against the wind 
and to utilize the other part of the oval for sending his 
wireless messages to the gun commander. In this way 
the gunner is kept constantly informed as to each shot, 
if it be long-range work, and the spotting plane often 
stavs in the air for two or three hours while a certain 
position is being demolished, to be called down at the 
discretion of the commander, if it is not forced down. 

HIpDEN BaTTERTES 


Usine Cameras To Locate 


But this work or observation 1s not as easy as the 
description may sound. With carefully concealed bhat- 
teries, it is very difficult to locate them accurately from 
such a height, which is nearly three miles. The observer 
is furnished with maps of the country, which are made 
in most cases from previous photographs taken by other 
With these as a guide, the observer takes 
many photographs with a special camera, either through 
the bottom of the plane or over the side. These cameras 
have lenses of three different focal lengths, 20, 50 and 120 
cm., to be used in accordance with the work in hand. The 
shorter-focus camera naturally takes a very wide angle 
with a correspondingly small object and may not discover 
the thing desired, which is the hidden battery that is 
keeping quiet to avoid revealing its position. Then the 
second lens is tried, giving a field of about 800 sq.ft. 
at the height of 15,000 ft. It is the used 
for this plotting work. By taking photographs that 
lap over each other, a very complete topography may be 
worked out. If the hidden battery is not shown, the 
longest lens is used, which greatly enlarges the size of 
the object and usually allows the enemy’s guns to be 
picked out. 

Should this fail, however, as happened at Ypres, where 
a battery of big guns were screened with wonderful 


observers. 


lens most 
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care and could not he discovered even with the long- 
focus lens, the most dangerous work of the aviator be- 
comes necessary. This task consists in flying low 
enough to allow the observer to pick out the battery 


When we realize that anti- 
aircraft guns man at 12,000 ft. and 
even higher, the hazard entailed in flying as low as 
2000 ft., or even lower at Yet 
feat loss 


of one or 


with powerful field glasses, 
sometimes bother a 
can be understood. 
the 
the guns are not 


times, 


this sometimes becomes necessary, even at 


more machines: for if dis- 
covered and silenced, it may entail the loss of hundreds 
of troops and may mean the failure to capture a certain 
position. 

So carefully is this work of plotting done and so many 
are the photographs taken in important sections of the 
front that the familiar the 
country and its inhabitants that he can pick out certain 
that he and he can tell what the 


doing 


observer hecomes: sO with 


dots knows are men: 


person is and where he is going, assuming of 


course that he is pursuing his regular tasks, 
Just as the presence of our “spotter” over the enemy 
is of great value to our side, so is if correspondingly in- 


jurious to the other; and the fast fighting planes of the 


enemy try to drive him down in order that the artil- 
lery may not have this deadly and accurate eve over 
then positions. To protect the aviator at his post, the 
fast fighting machines of his own army often fly high 


above the spotting plane, sO as To he able to swoop down 


on an enemy before he can disturb the spotter. It is 
these encounters, protecting one’s own spotters and driv- 
ing down the spotters of the enemy, which give the real 
air battles and which outrival the wildest fancies of the 
vreat Verne. 
these battles are almost unbelievable and will form some 
of the most thrilling anecdotes of the war. 

But the these spotters 
is a tremendous the life of 


in active service is very short, owing to the many hazards 


dreamer of vears Jules Some of 


and fighters 


the airplane 


maintaining of 
problem, as 
to which it is subjected, Consequently, it requires a 
huge manufacturing organization to maintain this all- 
important the At the present time 
France alone has between two and three thousand fight- 


branch of service, 
ing planes, the same number of planes in reserve, another 


similar force in the secondary or spotting service and 
approximately as many in the schools where pilots are 
England 
These numbers 


as rapidly as possible, and it is confidently 


constantly being trained. presumably has 


about the same equipment. are being 
increased 
expected that there will be twice as many machines in 


The ) 


French count 25 
This provides something over 


each division by January first. 
machines to a squadron. 


400 squadrons in all. These figures give some idea of 
the immense task of keeping up the air supremacy that 


our allies have secured. 
Training Prtors IN THE UNITED STATES 


For the present, our part in the aviation work will be 
the training of pilots and observers, and several hundred 
Each 
plane will have an extra engine and also have three pro- 
pellers, so as to make it possible to keep the machines 
in practically constant use and train men in the short- 
est possible time, or at least with as little delay ‘as pos- 
We are particularly fitted for this work, because 
climate that we can utilize 


lanes have already been ordered for this purpose. 


sible. 


such a variety of 


we have 
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almost every minute of the year, whereas in England 
iOl example, the climate and weather conditions mak 
a large amount of time inevitable. But in ou 
South and Southwest, flying weather is almost 
tinuous; and we may expect to see huge flying schoo!) 
established in the very near future, where not only ou 
men, but men from England, France and perhap 


waste 


CoO! 


own 
Italy will be taught the preliminary points of the bird- 
man’s profession. The secondary and final touches o 
the art must be obtained immediately behind the batt 
lines, where actual military conditions prevail and wher 
observation of those seriously engaged in the work of 
spotting, or warding off attack and of driving off enemy 
observers, demonstrations of how the 


practical 


VIVES 


work is done, 


How AtreLaNes Are BEING STANDARDIZED 


It may be of general interest to know how the order- 
ing of airplanes is now being carried on, although with 
the greatly increased demand this method may be modi- 
any time to facilitate the work in hand. <A 


joint board, containing representatives of both the army 


fied at 


and the navy, sits and designs, or approves designs and 
specifications of the various types of land and sea planes 
equired, in accordance with the result of experience in 
the field and at the stations. 
then made for the planes that have been approved: the 
These 
vo to the supply officer of the Signal Corps. He 
consults with the new Aircraft Production Board as to 
where he can get the best machines and the quickest 
delivery, this information from the 
Orders are then placed, and the respon- 
sibility for quality of work and the deliveries passes to 
the Aircraft Engineering Division of the Signal Corps, 
whose inspectors keep everlastingly on the job until the 


naval Requisitions are 
probable cost is given and the delivery desired. 
data 


being obtainable 


hoard’s files. 


work is delivered. 

It is needless to say that the manufacture of good 
airplane motors is one of the important problems at 
the present time and that any shop with the necessary 
equipment and experience for work of this kind should 
n touch with the Aireraft Production Board, Mun- 
Building, Washington, D. C., if it has not already 
On this board are Howard E. Coffin, chair- 
man; S. D. Waldon; FE. A. Deeds: R. L. Montgomery: 
General Squier : Admiral Taylor and A. G. Cable. 

Standardization has proceeded to the point where some 


rel 


~-\ 


done so. 


of the engines are practically interchangeable on the 
bedplate of the airplane so that one engine can be sub- 
stituted for the other to some extent, when the weight 
This 
provision is of great importance, both in the school and 
in the field, for the mortality of airplanes is very high, 
much higher than that of the aviators themselves, ac- 
cording to statistics from the battle front in France. 
These figures go to show that aviators are fourth in 
the percentages of. fatalities, doctors and the medical 
corps generally coming first, infantry second and artil- 
lery third. This encouraging, particularly 
when we consider that the requirements which students 
of aviation must pass are more strict than those in any 
other branch of the service. We must train thousands 
of aviators, and it is fair to assume that the supplving 
of airplanes and the establishment of training camps 
will be one of the busiest industries.—Frep H. Coiviy. 


of motors and the power required are considered. 


record is 
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Machining a Circular Dovetail on 
a Drilling Machine < 
By WALTER GABRIEL 


To machine two circular dovetails in a quantity of brass 
ump bodies that required other drilling-machine opera- 
ions, such as drilling, tapping and counterboring, a 
pecial tool was made, which is shown in the illustration. 

The cutting tool A is fed into the work by the 
vedging action of the tapered face on the inside of the 

threaded and knurled bushing B. The lower half of the 
tool body is made in two parts ( aud J), each part being 





milled out to receive the cutting tool 

The threads on the parts 2 and ( are left-handed and 
the motion of the machine spindle is right-handed. 
Consequently, when the turning motion of the knurled vei 
bushing is stopped by the operator’s hand, this bushing “all i 
moves downward and in turn imparts its motion to the | 
cutting tool, until its end comes to a dead stop against 
the plate #. By reversing the power and again arresting 


the turning motion of the bushing, the tool, owing to the ™ 
pressure of the spring F, is withdrawn from the work. 
These dovetails were made to receive a rubber washer 
of the same shape, so as to form a tight joint with 
another part against liquid pressure. TOOL FOR MAC 





C. Ss. Butler, formerly with the Hess- 
Bright Manufacturing Co has taken a 


New Publications position ‘as sales manager with the Carlson- 




















oF Wenstrom Co., Philadelphia, Penn This 
firm is to introduce a new line of double- 
Typographical Printing Surfaces—By Le; ed ball bearings and also a line of thrust 
gros and Grant Seven hundred ane earings. 
thirty-two 6 x 9 -in. pages; illus- George W. Goethals announces his asso- 
trated; cloth bound. Published by ciation with Charles C. Jamieson, George 
Longmans, Green & Co., Fourth Ave. 7 Houston, Robert Graham, John C. Jay, 
at 39th St. New York City. Price, Jr, and George M. Wells The firm will 
$12.50 net. be known as Goethals, Jamieson, Houston 
This book is intended for those who have & Jay, Inc., and will do business as con- 
to do with printing in any form. The au- sulting engineers with offices at 40 Wall 
thor treats of the creating of printing sur- st. New York City. 
faces rather than of the impression pro- 
duced, and he covers in concise a e 
subject of typography, engraving, electro- e z 
rene et die cutting, type design, casting and Obituary 3 
composing machines, typefounding, type ART 
and its legibilitv, keyboard and type-case 
arrangement, tables of proportion, weights, Gustaf J. Johnson, of the firm of John- 
proportions, ete : : son & Miller, died on May 21, 1917 
In this book there is nothing: left unsaid Alfved Beasies Wililams, president of the 
that would enlighten the layman or prac- R Williams Machinery Co. Ltd. died 
» fundamentals of the many Lo., , 
tical man in the in Toronto on May 18, 1917 


subjects of the allied trades. 

John C. Simm, president and treasurer 
of the Machinists Supply Co., Pittsburgh, 
Penn., died on May 8, 1917 
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Business Items 


H. Thomée, of the firm of A. Bonthron, 
Stockholm, Sweden, is in the United States 
on business. 
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Gaston Williams & Wigmore, Ine., have 


J. B. Ennis has been appointed vice presi- removed their offices from the Guaranty 
dent of the American Locomotive Co., in’ Trust Co. Building to the Equitable Build- 
charge of engineering. ing, New York City 

W. F. Herst, formerly with the Brown- Charles A. Schieren Co., New York City, 
Lipe Co., Syracuse, N. Y., has taken a posi- has recently opened branch offices at 72 
tion as manager of the M. & S. Corporation, Congress St. West, Detroit, Mich; 18 


South Broadway, St. Louis, Mo.; 475 South 

Main St., Memphis, Tenn.; 272 Marietta 
R. F. Anderson, formerly with the Pack- St., Atlanta, Georgia 

ard Motor Car Co., Detroit, has resigned 

to become body engineer of the Grand sueenneesenns 


Rapids-Hayes-Iona Plant Forthcoming Meetings 


Henry F. Russell, formerly with the 


Detroit 





oeeneensennne 





Lumen Bearing Co., has been appointed TIT 
sales manager of the sray-iron foundry The twelfth annual exhibit of foundry 
department of Farrar & Trefts, Inc, Buf-  anq machine-shop equipment and supplies 
falo, New York will be held under the auspices of the 

W. F. Sheehan has been made general American Foundrymen’s Association in the 
manager of the Globe Motor Truck Co., St Mechanics Building, Boston, Mass., from 


Louis. C. T. Schaefer, formerly with the Sept. 25 to 28, 1917. The officers of the ex- 
Truck Co., has been made head of hibit committee are: President, J. P. Pero, 


Mogul : : . . . 
the engineering department. Missouri Malleable Iron Co., East St. Louis, 
Ill.; vice president, Benjamin D. Fuller, 
F. C. Shenehon, formerly dean of the Col- Westinghouse Electric and Manufacturing 


lege of Engineering of the University of Co., Cleveland, Ohio; secretary and treas- 
Minnesota, Minneapolis, Minn., has opened urer, A. O. Backert, 12th and Chestnut Sts., 
offices in the new Metropolitan Bank Build- Cleveland, Ohio; manager of the depart- 
ing and will give his entire attention to his ment of exhibits, C. E. Hoyt, 123 West 
practice as a consulting hydraulic engineer. Madison St., Chicago, Illinois 
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‘HINING CIRCULAR DOVETAILS 


The American Society for Testing Mate- 
rials, affiliated with the International As- 
sociation for Testing Materiais, will hold 
its twentieth annual meeting at Atlantic 
City, June 26 to 29, 1917 Headquarters 
are to be at the Hotel Traymore 


The Society of Automotive Engineers will 
hold its annual convention at Washington, 
D. C., June 25, 1917. 


American Society of Mechanical Engi- 
mows Monthly meeting, first Tuesday 
‘alvin W. Rice, secretary, 29 West 39th 
St. New York City 


3oston Branch National Metal Trades 
Association Monthly meeting on first 
Wednesday of each month, Young’s Hotel 
W. W. Poole, secretary, 40 Central St., 
3oston, Mass. 


Providence Engineering Society Month- 
Iv meeting, fourth Wednesday of each 
month A. Kk. Thornley, corresponding sec- 


retary, P. O. Box 796, Providence, R. 


New England Foundrymen’s Association 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 3roadway, Cam- 
bridgeport, Mass 


Engineer's Society of Western Pennsyl- 
vania Monthly meeting, third Tuesdav:; 
section meeting, first Tuesday Elmer K 
Hiles, secretary, Oliver suilding, Pitts- 
burgh, Penn 


Rochester Society of Technical Drafts- 
men Monthly meeting, last Thursday. O 
L. Angevine. Jr... secretary, 857 Genesee St., 
Rochester, N. Y 

Superintendents’ and Foremen’s Club of 
Cleveland Monthly meeting, third Satur- 
day Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, 


Ill Re wale ir meeting, first Wednesday 
evening of each month, except July and 
August om N. Layfield, secretary, 1785 


Monadnock Block, Chicago, Il. 


Philadelphia Foundrymen’s Association 
Meetings, first Wednesday of each month 
Manufacturers’ Club, P ee ae Penn 
Howard Evans, secretar: Pier 45 North, 
Philadelphia, Penn 


Technica! League of America tegular 
meeting, second Friday of each month 
Oscar S. Teale, secretary, 35 Broadway, 
New York City 


The American and Canadian engineers 
and architects of Norwegian birth and de- 
scent will hold an informal congress and 
reunion at the Chicago Norske Klub, Logan 
Square, Chicago, Il., Sept. 27 to 29, 1917. 
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IRON AND STEEL 





PIG IRON—Quotations were current as follows at the points and 
dates indicated 
June 8 One Month One 
1917 Age Year Ago 
No. ~ Southern Foundry Birmingham $40.00 $38.00 $15.00 
No. "=X Northern Foundry. New York 16.00 £3.00 "O.75 
No. "= Northern Foundry. Chicaco £7.00 +? .00 19.00 
Bessemer, Pittsburgh V0.5 £4.95 21.95 
Basi Pittsburgh £5.00 +?.00 18.95 
No. ‘IX. Philadelphia £5.50 2.50 "0.50 
No. %. Valley 15.00 +? 00 18.50 
No ’ Southern Cincinnati 90 £0.90 17.90 
Basi Eastern Pennsylvania 2.50 38.00 "0.50 
Gray forge, Pittsburgh 3.95 40.95 18.70 
STEEL SHAPES—tThe following base prices in cents per pound are 
for structural shapes 3 in. by % in ind larger ind plates '4 in ind 
heavier, from jobbers’ warehouses at the cities named 
——New York—— Cleveland— Chicago— 
One One One One 
June 3, Month Year JunesS Year June 8 Year 
L917 Ago Aco 1917 Ago 1917 Ago 
Structural shapes 5.00 5.00 3.50 54.00 5 5.00 3.10 
Soft steel bars 4.75 $70 BOO BOO £50 3.10 
Soft steel bar shapes 4.75 75 3.50 £50 $50 3.10 
Plates 8.00 7.00 4.25 7.00 7.00 3.50 
BAR IRON—Prices in cents per pound at the places named are as 
follows 
June 8, 1917 One Year Ago 
Pittsburgh, mill +.2d ” 60 
Warehouse New York +60 3.35 
Warehouse, Cleveland £45 x 25 
Warehouse, Chicago £50 10 


following are the cents per pound 


elties named 


SHEETS—The 
warehouse at the 


STEEL 
from jobbers’ 


prices in 


— New York —— Cleveland ,—Chicago—, 








St 
a= r x 
u = = qt- o 
s=e 259 2S ee ese 
== 3 sSt&% s%% So oo & 
RAO OAS OFS Ba ORK 4 
*No. @8 black...... 7.25 9.00 3.65 8.25 3.20 8.0 3.26 
SHO. De VERGE. «ces, 7.15 8.90 3.55 8.15 3.10 7.90 3.10 
*Nos. 2 and 24 black 7.10 8.85 3.50 8.10 3.05 7.85 3.05 
Nos. 18 and 20 black 7.05 8.80 3.45 8.05 3.00 7.80 3.00 
No. 16 blue annealed 7.85 8.50 4.70 7.95 3.70 8.20 3.60 
No. 14 blue annealed 7.60 9.10 840 4.60 7.85 3.60 8.10 8.50 
No. 12 blue annealed 7.35 9.05 835 4.50 7.80 3.50 8.05 B45 
No. 10 blue annealed 7.10 9.00 8.30 455 7.75 3.55 8.00 3.40 
“Ne. 28 si calv: anized.. 9.25 12.00 10.25 5.65 10.00 5.50 10.00 5.50 
*No 6 t 8.95 11 + 995 5.35 9.70 5. "0 $.70 5.20 
*No. 24 gi a unized 8.80 11. 9.80 5.20 9.55 5.05 9.55 5.05 
*For corrugated sheets add “Se. per 100 Ib 
COLD DRAWN STEEL SHAFTING—From warehouse to consumers 


quotations hold: 


June 8, 1917 


lots, the following 


fair-sized 


requiring 
One Year Ago 
List plus 0° 


List plus 20% 
List plus 10% 


New York 
Cleveland 
Chicago 


List plus 256; 
List plus 10% 
List plus 10% 


DRILL 
named 


ROD—Discounts from list price are as follows at the places 


Extra Standard 
New York ma tpeonwes eee ee onan 40% 45% 
Cleveland ‘ ‘ . “ween 15% 50% 
Chicago ; roeaene 15% 50% 
‘ SWEDISH (NORWAY) IRON—This material per 100 Ib. sells as 
ollows 
June 8. 1917 One Year Ago 
New York $13.00 4 19.00 $6.00 
saaveland , 12.30 6.30 
Chi 12.00 5.25 


In coils an advance of 50¢ is charged 


t usually 
Note—Stock searce 


generally 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York 
Welding Wire* Cast-Iron Welding Rods 
3 i * 19.00 by 12 in. long 16.00 
No. 8 and No. 10 % oy 19 in. long 14.00 
*% , % by 19 in long....... 12.00 
No. 1° f We SR Oe. BOMB... ccccces 12.00 
%. No. 14 and 20.00 @ 30.00 
No. 18 | *Special Welding Wire 
No. 20 MS sacicesetensnseneeee 33.00 
M she0eteeeonw eve we anneal 30.00 
at CC lA CU Sle aera guia . 38.00 


DEVUVOLAVULAEUEUAACAEOEGEAACATO AED ETAEAEUAT AT ATA EUSA TODA AAS 


MISCELLANEOUS STEEL—tThe following quotations in cents 
pound are from warehouse at the places named 
New Y os Cleveland Chicago 
June 8, 1917 June 8, 1917 June 8, 19 
Tire svones $.80 £50 } 
Toe ealk ‘ ‘en % 4.75 5.00 
Openhearth spring steel 6.504 7.00 8.25 7.50@ 8 
Spring steel (crucible anal 
ysis) 8.00 $B aS 
Carbon tool steel, base price 14.00 13 00 
Special best cast steel. 14.004 18.00 "0.00 
*In bars 


PIPE—tThe following discounts are for carload lots f.o.b. Pittsburg 


basing card in effect May 1, 1917 
BUTT WELD 
Steel Iron 
Inehe Black Galvanized Inches Black Galvanize 
Ky ; and %.. 42% 154% % to 1% P 38° 32% 
teas 16°; 31% ° 
LAP WELD 
ere. 12% 27% % 1% — . 23% 8° 
2% to 6...... 439 354 % 1% ; 30¢% 16¢; 
3 ‘ 31% 17% 
2% to 4. : 330% "0OC7 
$1, to 6 33% 200 


BUTT WELD. EXTRA STRONG PLAIN ENDS 


% % and % 38% 2014 % -. ot See 38% 23% 
' 434 3014 4% 
; to 1%. ‘ 47% 3414 % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
3 . 40% 2814 % 4 e - 24% 8% 
2% to 4 430, 31% % | rr a 30% 16% 
+! a Gvenene 42% 3014 % ct nen awake 32% 19% 
2% to 4 34% 220 
+1 to 6 330 219 


Stock discounts in cities named are as follows: 


—New Y or - —Cleve _— — Chicago — 


G G Gal- 
Black v aniaed Black vaniaed Black vanized 
steel butt welded 44% 280 43% 28% 43% 28% 
3% to 6 in. steel lap welded 28% 10% 39% 25% 39 % 25% 
Malleable fittings, Class B and C, from New York tome sell at 5 and 
5% from list price. Cast iron, standard sizes, 34 and : 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound 


% to 3 in 


June 8 One One Year 
1917 Month Ago Ago 
Copper. electrolytic (carioad lots)*.... 31.00 33.00 29.00 
Tin F TEETTOCCTT CTT TT TTT 61.00 65.00 45.00 
ee ae ree rere ee ° 12.00 10. 50 7.00 
ct nmene ee eales ee ° 9.50 9.75 13.75 
*Third-quarter copper: for wet copper the market price is 33c. 
ST. LOUIS 
ee ee ere eee ere 12.00 10.50 7.00 
EE cre ney ae nt ae Oe ee etree eer 9.50 9.50 13.62% 
At the places named. the following prices in cents per pound prevail: 


New York——~, -—Cleveland—. — Chicago—, 





al 2 
ot = 
=~ e=°o0 
so Eo 
=- oact 





44.00 37.50 





Copper sheets, base. 42.00 
Copper wire (carload 
lots) caceken See 39.50 7.50 
Brass pipe. base... 47.50 47.50 46.50 
Brass sheets ... 45.00 45.00 44.50 
Solder % and oll 
(ease lots) 39.75 39.50 "8.00 39.50 32.50 39.50 38.50 
Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier, add le.: polished takes le. per sq.ft. extra for 20-in. widths and 
under; over 20 in., 2e. 
BRASS RODS—The following quotations are for large lots. mill. 100 
Ib. and over, warehouse: 25% to be added to mill prices for extras: 50% 


to be added to warehouse price for extras: 

June 8.1917 One Month Ago Six Months Ago 
ee re $42.00 $42.00 ate 
ee ans ka 4 ee bedi 45.50 45.50 $44.50 
Cleveland ....sececs 38.00 42.00 38.00 
SE cuca euaueneees 42.50 42.50 40.00 


ZINC SHEETS—tThe following prices in cents per pound prevail: 





Carload lots f.o.b. mill Cem kvin < owes hie eee 19.00 
In Casks-- —— —Broken Lots—, 
June 8 One June 8 One 
1917 Year 4« 1917 Year Ago 
eS eee ea 22.00 24.00 23.00 24.50 
Cleveland : re ee 23.00 26.00 23.25 "6.50 
Chicago iis nce ae acarvin eae 22.50 26.00 23.50 26.50 


ANTIMONY—Chinese and Japanese brands in cents per pound for 


spot delivery, duty paid: 

June 8.1917 One Year Ago 
I oi ne fat aaa aes ae Mie le °1.00 23.00 
Cleveland CUNO REROS Sed ebe eee eben soees 28.00 52.50 
DEE & ods esbus hae andhenerwnkawsusw eas 29.00 46.00 
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wv searchlight projector, is in- 
With powerful pro- 
jectors to nullify the darkness, there is no time durmne 
which an army or a fleet cannot defend itself against sur- 
prise. An army well equipped with searchlights is in a 
position to defend itself against night surprise from the 
air or the surrounding 
fectively, Fleets cannot navigate safely at any time with- 
out the aid of searchlights, and in war, searchlights offer 
eainst night submarine or airplane 
Powerful pro- 


The electric searchlight, « 
dispensable in all phases of warfare. 


country or to attack others ef- 


the only safeguard a 
attacks and make blockades possible. 
jectors are an important factor in sea forts and coast 
defense and are also very extensively used in signaling 
in all the branches of the army and navy. 

A largé proportion of the searchlight projectors that 
the United States and several foreign countries have pur- 
chased in the last 15 years have been made ly the Carlisle 
& Finch Co., of Cincinnati, Ohio. This company has 
heen in the business for 22 years and is one of the few 
manufacturers of searchlights in the United States, or 
In addition to its regular commercial 
Co. makes a specialty of navy 

These lights range in size 


even in the world. 
line the Carlisle & Finch 
and military searchlights. 
from 9 to 60 in. in diameter, with approximate ranges 
of from one to two miles The electric 
current required for the different sizes ranges from 10 
to 200 amp. 

The construction is virtually the 
projectors. Each size is divided into three distinct 


to five or six miles, 


same for all sizes of 


classes. or types, of control. In the local hand-conutrol 
type the operator stands at the sear hlight and directs it 
by hand. In the distant mechanical-control type the 








MACHINIST 1057 








SYNOPSIS 
SPATE hlight 


The of 
control are deseribed and 
Olher details of the 


mechanism used oh Various SIZOS ol 





lhree fy pre S 


eram ples shown. 
naval and military searchliahts are 
presented in such a way as to give a 
good general’ idea of the subjects. The 
Venelian blind and iris fype of signal 
ing shulter are also clearly shown and 


their uses described. 

















operator controls the light from below, one side or the 
rear, by means of handwheels, gears and shafting. This 
control consists of a metal box supporting three hori- 
zontal shafts with handwheels at one end, Fig. 

evel gears, which are attached to the other end of the 
shafts, mesh with bevel gears on two vertical shafts. Two 
of the horizontal shafts mesh with one vertical shaft and 
perform the same operation, and the third meshes with 
the second vertical shaft. The vertical shafts consist of 
shaft and a tube, 
Motion is imparted to the inside 


one central and both move independ- 
ently of one another. 
vertical shaft by one of the two handwheels on the hori- 
zontal shafts and then to the light, causing it to move in 
a vertical plane. The outer shaft is connected to the 
turntable and causes the light to turn in a_ horizontal 
plane. A vear at the top of the inside vertical shaft 
meshes with the teeth on a sextant on the bottom of the 
searchlight case and gives the vertical motion. 

The distant electric control on the light shown in Fig. 
2 can be used with the operator at a convenient distance, 
by moving a small lever on the electric controller up and 
down for imparting vertical motion, and left and right to 
impart horizontal motion, The couiroller consists of a 
light metal box containing sliding contacts and motor 
resistance, The handle controls the searchlight move- 
ment in either of two planes, or in both, at the same time. 
The controller is connected to the searchlight hy means 
of a six-conductor cable with plug connectors at each end. 
The main cireuit to the searchlight is conducted through 
another plug connector and a water-tight stufling-box, 

The cable 
to the searchlivht base or to the trucks of the movable 


are usually wound on metal reels attachable 
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Two electric motors in the base of the search- 
The 
motors are veared down to give a very slow motion, in 


order to throw the light on a distant object accurately. 


lights. 


light operate the light vertically and horizontally. 





FIG. 1. 


DISTANT MECHANICAL CONTROL 
The motors have three speeds each in either direction. 
Qn the very large projectors, a separate motor is used 
to operate the iris shutter. A small switch on the con- 
troller operates this motor 

The stands of the searchlights are usually constructed of 
cast iron, though brass ts preferable, but more expensive, 
and contains the contact the 


The base is hollow rilgs, 


eeeaaeeon? 
eeonoa@aeee 


o7 


















FIG. 2. 


NAVAL PROJECTOR, 
MECHANICAL CONTROL 


30-IN. SIZE, WITH DISTANT 


motors for electrical control and the necessary bearings 
on which the turntable revolves. A ball race, with bronze 
balls, is placed on the top of the base for supporting the 
turntable. The sides of the base have openings for plug 
connectors and handholes closed by heavy steel plates 
tlamped in position. These openings are provided for 


easy access to the electrical conne: tions, gears and motors. 
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The turntable revolves on the base and has an overhan; 
ing edge for protection against rain and water gettii 
The insulated brushes or sliding conta 
for conducting the current from the base contact ring 
The steel or cas: 
iron supporting arms are bolted to the turntable. The- 
arms have the bearings at their upper ends for the tru: 
nions on the searchlight case. 

The case, which consists of a heavy sheet-steel or bra- 
cylinder, with the ends held by brass rings riveted on, 


into the base. 


to the lamp are placed in the turntable. 


supported on trunnions, swiveling on the two steel sup- 
The trunnions are mounte: 
ou two parallel steel rods, two on each side of the cylinder 
One o 
the rods is threaded, and the case is moved by means o| 


porting arms of the stand. 
which are fastened in sockets on the end rings. 


The right-hand trunnion ha 
a quadrant attached to it for locking the cylinder at any 


this screw, for balancing. 


elevation. The front end of the eylinder is closed wit! 


strips of plate glass, set in a brass ring that fits over the 








CARBON-FEEDING MECHANISM 


end ring of the cave, This ring is hinged and provided 


With wing clamps for closing. The rear end of the case 
is closed by a bowl-shaped receptacle for the mirror. This 
is riveted to another brass ring. 

| 


alle Tif 


These rings at either end 
vibly mounted to allow for expansion and vibration 

and ure easily removed. 
A rectangular box is attached to the bottom of the ev! 
to hold the are lamp. This box is fitted with sup- 


porting brackets, contact clips, focusing screws and 


electrical connections, and all necessary electric contacts 
are automatically made by placing the lamp in the box. 
Two 

A la 


ventilators along each side of the box let in cool air. 
ve ventilator Is placed on the top of the case and is 


so constructed that, by the use of baffle plates, light is 
prevented from escaping and water from entering the 
Case \ peep sight and photographic finder are placed 
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nm the right side of the case, so the are can be examined. 
\ light and water-tight hand opening and handles are 
ilso on the right side. Two small insulated buttons on 
the outside of the cylinder control the positive carbon by 
means of universal joints and thin brass rods. 

The mirrors used in the searchlights are made of the 
highest-standard white optical glass. They are ground to 
il parabolic curve, polished on both sides and silvered on 
the convex side. The mirror is contained in a spun-copper 
receptacle, riveted into a cast-brass ring. 
This receptacle forms the back of the case 
The 


and is easily removed. mirror. is 
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solenoid ( draws D to it and completes the circuit pass- 
ing through one field of the two-field motor A, causing 
the motor to feed the carbons together by turning the 
feed screw. As soon as the carbons touch tovether. the 
The armature 
means of the spring until it 


solenoid controller will be short-circuited, 


will be pulled awa I 
touches the outer contact. This will reverse the field of 
the 


the carbons will be 


feeding motor, the armature will be reversed, and! 


separated until the voltage across wh 





flexibly mounted in the receptar le to allow 
for expansion and for shocks from gun- 


CS a =N 








fire. The lamp mechanism, Fig. 3, for 








feeding of the carbons is contained in the 








box on the bottom of the searchlieht cause, 


The slender carbon holders extend up) 














into the case and hold the carbons 
with the are in the focus of the mirror. 
The negative carbon is slightly smaller 











than the carbon 
and is placed nearer the mirror. The 
hottest part of the are between the car- 
Howing is the 
the end of the positive carbon. 


in diametet! positive 


bons when a current is 
crater in 


Hnositive carbon in front and making the rear negative car- 


By placing the 


hon smaller in diameter. the full concentration of intense 
light is projected on the mirror and then out in a solid 
heam. the slender carbon holders offering no obstru 
tion to the beam. 

The car hon carriers slide on parallel! rods and are moved 








by right- and left-hand screws. A two-field electric motor 
Carbons + 
+ = - ‘ 
} ps P 
- 
JA 
— >) — | 
Cr 8 } D 
7 Ube 
“| 
~ — - 
| 
vy 
” 
eee 


FIG. 4 
AND IRIS SHUTTER 


FIGS. 4 AND 6. FEEDING MECHANISM 


i—Principle of the feeding mechanism Fig. 6—Principle of 


the Iris shutter 


Fig 


actuates these screws and feeds the carbons togethe aol 


away automatically, to maintain a uniform voltage across 


the are, The carbon carriers can be moved by hand or 
motor feed, Independently. The positive carbon can be 
moved in two planes Iy\ Meals Ot [Wo stall brs rods, 
ontrolled by buttons on the outside of the case. The 


Fie. 4. 
from the outside Eire uit. By 


principle of the mechanism is shown in 
A 110-volt current 
of the rheostat the voltage 


thr 


flows 
een aeross the are is main- 


current is thrown on. the 


ned at 55 voits. When 











5 SIGNALING SHUTTER OVIEN AND CLOSED 

are reaches the amount .for which the controller has been 

<et (usually 55 volts). 
When this point is 

will balance the pull 


will “float? 


reached, the pull of the solenoid 


of the spring, and the controller 


armature between the two contacts, causing 





FIG. 7. DISTANT ELECTRICAL CONTROL, PORTABLE 
CONTROLLER, CABLE REEL AND IRIS SHUTTER 
the motor armature to come to rest. This condition will 
exist until the carbons burn off sufficiently to raise the 
voltave, at which time the solenoid will overcome the 


tension of the <prine and draw in the controller arma 
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ture J), thus energizing the field of the feeding motor 
ind causing the motor armature to feed the carbons to- 
is lowered to 55 volts. 


As soon as the are voltage 


This gives a constant voltage across 


vether. 
the motor will stop. 
the are. 

A balancing resistance is required in connection with 
any arc lamp burning on a constant-voltage circuit. In 
The rheo- 


stat is built up of sheet-metal grids securely clamped to- 


order to secure this, a rheostat is made use of. 
vether and contained in a steel case. A series of contacts 
and an adjustable arm give a range of voltage of 5 above 
The 
grids are made of special metal with large spaces between 
for ventilation. Asbestos and mica are used for insulation 


and 5 below normal voltage of the supply current. 


purposes, 


SIGNALING METILODS 


Searchlights are extensively adopted for signaling by 
the use of long and short flashes. A special shutter of 
the Venetian-blind type, Fig. 5, is made for signaling. 
The shutter consists of flat blades, pivoted at the middle 
and all hinged to one center rod that turns them all at 
By moving the handle on the center blade the 
The shutter 


a time, 
shutter can be opened and closed rapidly. 
can be slipped on or off the front, and the blades can 
be set vertical or horizontal. 


Another type of shutter is the iris shutter, Fie. 6. 
This is used to prevent any light emerging trom the 
searchlight, in place of turning the current off, It cor 


sists of a brass ring clamped to the front of the cylinder 
and another brass ring fitting into the first and supported 
on a train of bronze balls. A series of sickle-shaped steel 
blades are pivoted at one end to ports around the cireum- 
ference of the retaining ring, and at the other end to the 
revolving ring. When the outer ring is revolved, the blades 
are drawn from a sheaf around the edge of the shutter, 
across the middle, and form a solid sheet-metal shutter, 
shutting off the light entirely. On the outer 
ring back, the sickle-shaped blades are again sheathed 
A metal spool in the 


revolving 


around the sides of the shutter. 
center receives the blades and makes the closing complete. 

As the outer ring is revolved, each blade remains sta- 
tionary at its pivot on the retaining ring at C, but its 
pivot at the other end moves with the outer ring from A 
to B. The appearance of a shutter with the blades closed 
be seen in the illustration of the 36-in. projector, 
Fig. 7, and with the blades open in the 30-in. projector, 
Fig. 2. A motor, geared to a rack on the outer ring and 


can 


mounted at the bottom of the retaining ring, is some- 


times used to open and close the shutter from the con- 
troller. 
PORTABLE OUTFITS 


Projectors are sometimes mounted on trucks, as shown 
The trucks are made of steel throughout and 
the front 
The wheels are 


in Fig. 7. 
roll On three rubber-tired wheels. A rod On 
pivoting wheel is used to stee! the truck. 
also provided with brakes. For the distant electrical con 
trol a frame on the truck holds the cable and reel for 
the controller and also a bracket for holding the con 
troller. The controller is lifted the bracket and 
carried any convenient distance away. Both the distant 
mechanical and distant electrical controls can, by merely 
into the usual 


from 


turning two small levers, be converted 


hand ¢ outrol. 
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Meeting of Mechanical Engineers 
and Machine-Too! Builders 


The meetings of the American Society of Mechanica 
Enemeers and the National Machine Tool Builders Assi 
ciation, held in Cincinnati, May 21 to 24, proved a hug 
success, all registration records heing broken for bot! 
“Me-lepries, 

Headquarters for both societies were at the Hotel Sin 
the Monday morning 
was chiefly devoted to registration and the business of 
The afternoon was taken up with 
a council meeting, trips to various shops by members 


fon, or mechanical engineers, 


getting under wavy. 


and guests, while the ladies were taken to the citv hos- 
pital and to tea at the Woman's Club. The National 
Machine Tool Builders Association members and guests 
registered early and at 9:15 opened their first session. 
Several committees reported, and a number of addresses 
In the afternoon, William Hard 
interesting address on “Lessons and Opportunities of 
the World War for American Manufacturers.” At the 
conclusion of his talk, it was decided to have his remarks 


were viven, gave al 


printed in pamphlet form and given as wide circulation 
as possible. Other shorter addresses followed this one. 
The evening was enjoyed by members of both societies 


An 


and 


at an informal reception in the hotel ballroom. 
welcome the 


address of delivered by 
responses were made Iny the presidents of both societies. 


was mayor, 
Stereopticon views of Cincinnati and the vicinity were 


then shown, followed by dancing. 

Tuesday morning was devoted to a business meeting 
and the reading of a number of papers for the American 
Society of Mechanical Engineers, and to committee meet- 
ines and an executive session for the machine-tool build- 
Tuesday afternoon, a joint session was held, ad- 
Dean Schneider and Mr. Geier. 


In the evening there was a smoker at the Business Men’s 


@rs, 


dresses being given yy 


Club for the men and an entertainment at the hotel for 
the ladies 
will be long and pleasantly remembered by those who 
attended. 

Wednesday morning 


=s € 


The smoker entertainment was unique and 


joint munition session was par- 
tic ipated in by hoth societies. In the afternoon a boat ride 
to Fernbank dam constituted the major attraction. The 
boat ride was one of the bright spots of the entertain- 


ment program, as it included the ladies. The views along 


the river to the great dam are ranked with the best of the 
country’s river scenery. Refreshments were served on 
the way and the younger guests enjoyed the dancing 


and special music. Only about three hours were taken 


for the round trip which was not long enough to tire 
anyone. In the evening there was dancing in the hotel 
ballroom. 

Thursday morning, simultaneously, munition sessions 
were in order, ; 
tria 
mobile trips were made to the Zoo and other points of 


There were also gas-power and indus- 


] 


-safety sessions. In the afternoon a number of auto- 
intere =T. 

All through the were at the 
ce of the visitors to take those who desired to see 


meetings, automobiles 


, 
ry i 


bo | 


Vairlous shops. Ample entertainment Was provided for 
the ladies at all times, 


It has been possible here to give only the 


and time was not allowed to drag 


for any 


one, 


barest outline of the sessions, but extracts from a num- 


ber of the more interesting papers will be eiven later. 
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Time Studies for 
in Rate 


By 


DwiGHT 





SYNOPSIS 


fatique induced by work are discussed, and an ex- 


The conditions that influence the 


periment to determine the effect of fatique on out- 
put is outlined. The use of production studies as 
the basis for curves by which the delays due to 
fatique and other CHuUSES CAN he determined is de- 


serthed in detail. 





Mention has been made in a previous article of the use 
of curves for determining the percentage by which the 
minimum selected handling time should be increased in 
the fixing of tasks to cover fatigue and unavoidable de- 
lavs. The minimum selected time represents an exceed- 
ingly high standard of performance, well beyond the 
ability of the average operator. It is simply to be re- 
carded as a standard, and a factor that varies with the 
nature of the work and the conditions under which it is 
done is applied to it to determine a fair task for the aver- 
age skilled worker. The measure of the fairness of a 
task is the abilitv of the operators to complete it con- 
sistently in slightly less than the task time—that is, in 
the minimum selected time increased by the allowance 
factor. 

The best operators will complete their tasks in a time 
approaching the minimum selected time, while the poorer 
operators will exceed it hy a considerable margin. All, 
however, should, at the worst, equal it. 


Factors INFLUENCING FATIGUE 


The determination of the allowance factor was at first 
somewhat crude, an arbitrary figure being set to cover 
all the operations within certain classes of werk. As 
knowledge of time study increased, however, it became 
evident that factors had to be considered other than the 
particular Class of work involved, For the 
length of the cycle of operations was found to be a con- 
Likewise, a job that involves only nla- 


instance, 


siderable factor. 
chine work requires a very different allowance than a job 
that is made up wholly or partly of hand operations. The 
character of the surroundings also has a great influence 
on the allowance. Work done in a clean, cool and light 
place will require a smaller allowance than work carried 
out in a smoky, hot, moist or poorly lighted shop. 

The allowance was originally called a “fatigue allow- 
ance.” but this term is a misnomer. While in some classes 
of work, fatigue does play an important part in dimin- 
ishing the output, in others it has comparatively little in- 
fluence. Thus. in machine work, where the jobs are long 
and the operator has little to do but watch his machine, 
the influence of fatigue is negligible, while variations in 
lineshaft speed, quality of tool steel, hardness of mate- 
rial and half a dozen other factors will prove of great 
importance in the correct formulation of the allowance. 
On the other hand, in the case of a man doing a great 
1917, by McGraw-Hill Publishing Co., Ine. This 
article is one of several by the same author dealing with the 
general subject of time study. Previous articles appeared in 


“American Machinist” on pages 177, 221, 269. 407 and 628 
York. 


*Copyright, 


7Consulting Engineer, New 
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Delay Allowances 
Setting 


V. MerricKkt 


deal of chipping, fatigue is probably of far more import- 
ance in diminishing the output than any other one factor. 

The continuity of the work also has its effect on the 
allowance that must be made. By this is meant that, if 
a job be made up of a series of related operations that 
regular sequence at regular intervals, the 
operator will tend to establish a rhythm in his work which 
will materially cut down the amount of allowance re- 
The more nearly he approaches a perfect rhythm 


recur in a 


quired. 
the less will be the allowance. On work on which there 
is more or less interruption, such as jobs involving several 
machine cuts, requiring starting and stopping between 
cuts, the allowance should be greater than on work having 
no such interruption. These interruptions apparently 
destroy the rhythm of the work instead of providing a 
rest period, as is the common idea of their effect. 
A Stupy oF 
Studies on the effect of fatigue were made by Dr. 
Taylor soon after he had begun his management work. 
These studies originally were made to determine the point 
at which fatigue began to affect the output of the oper- 
ator. They were similar to that shown in Fig. 1, which 
represents a study made recently to demonstrate the value 
of fatigue allowances to an operator who was skeptical 
While this study 
indicates the value of rest periods in certain classes of 
sufficient 
scope to give information for making allowances on a 
The study illustrated extended over 
but two days and was on a single operation. 


FATIGUE 


as to the effect of fatigue on his work. 
work, in the opinion of the writer it is not of 


broad line of work. 
To he pos- 
sible of general use, it should have covered a wide range 
of work with different operators and extended over many 
days and under varving conditions. 

The method followed in this experiment consists in 
having the operator work straight through from starting 
time in the morning until noon, without any stops for 
The fatigue incident to the work was compensated 
for by allowing him to set his own pace as he became 


rest. 


tired and taking longer for each operation as he desired 
The length of 
time required for each complete production operation 
was noted and recorded as the work progressed, and later 
plotted as in Fig. 1. After a 
the experiment was continued and carried forward to 
quitting time at night. The observation of the work is 
in reality a production study such as has already been 


and as the amount of fatigue increased. 


rest of one hour at noon 


described 

It should firmly be borne in mind that a procedure of 
this character—that is, working the operator through the 
day without any rest except that at noon—is not recom- 
mended except as an experiment made to learn facts. In 
the experiments conducted under the direction of Dr. 
Taylor it was early discovered that an adequate provision 
for rest to overcome the fatigue incident to labor was the 
governing factor in promoting the efficiency of the work- 
man. It was found that, if proper provision was not 
made to overcome fatigue, the output of the worker would 
drop and at the end of the day would be seriously reduced. 
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On the other hand. it was found that. when an adequate 


propel length were mtro- 


number ol rest periods ol thy 


duced, the workman maintained his efficiency and output 
No og 


misstatement has ever been published than that the work 


at the desired high point throughout the dav. reate! 


of ‘Taylor aimed at speeding a workman to the point where 
1 


Phe con 


his ability was sapped and his health ruined. 


\ 
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Thre dotted lines represe nt the performances ol the ayn 


ator working steadily without anv artificial rest perio 


The full 
on the same kind of work (but possibly of slightly mor 
the 
half-hour. 


line represents the performance of the work 


following day, with a re 
: The 
v dividing the number of pieces produced ever 
tim 


character) on 


91 


difficult 


period of min, every curves were oh 


tained b 


























servation of the health and therefore of the elficiency ol half-hour into 50 min... thus eretting the average 
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FIG. 1 EFFECT OF A REST PERIOD ON THE TIME OF PRODUCTION 
the workman was one of the prime obje ts of Dr. Tavlor’s required per prece during the period, The points plot 


mnvestigations, 
The 


Was as 


Fig. 1 
handling time was 


slightly 


the study of 


A job comprising all 


method of making fatigue 
follows: 
selected, for which a minimum selected time of | 
under 0.50 min. was fixed by time study. A machine was 


used; but as it was hand operated, the work falls in the 

















ted represent the performance of the half-hour preceding 
the time that th 30 th 
average time of production per piece for the half-how 


is, record at 8: shows 


viven ; 


hetween 8 and 8:30. 
A study of the curve of performance without rest pert- 
ods reveals several interesting facts, and it is particularly 





























classification of all handling time. Since, as has been interesting to note that any extra exertion after fatigu 
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FIG. 2. GRAPHIC RECORD OF FATIGUE STUDY 
EXTENDING OVER SEVERAL DAYS 
stated elsewhere, the minimum selected time is an espe- 


ially severe task and one not exper ted to be reat hed by 
the selected time was 
0.5 min. was set as the 


whi the 


the minimum 


slightly modified: and a task of 


average operator, 


standard which was desired and. on h fatigue 


based. 


allowance should be 


The effect of the 24-min. rest period every half-hour, 
as shown by the full line, is so obvious as hardly to require 
Not only did the time pel piece remain below 
the standard throughout the day, but it was maintained 
at the da 
While the operator was thoroughly tired out at 
of the first day, the effects of fatigue were hardly apparent 
Despite the fact that 40 min. 


comment, 


a steady rate, even Improving as dav wore on. 


the end 


at all on the second day. 
was taken for rest and that nearly 30 min. additional was 
the second iF the 


lost, due to machine breakdown on LY, 


] 
' 


actual number of pieces produced bv tl 
10 


i operator Was 


over ner cent. greater than the number produced the 


previous dav, when there were no interruptions for rest 


machine trouble. 


Ol 

From a casual study of the curves of Fig. 1 it would 
seem that all the information needed regarding fatigue 
allowances could be obtained by a set of studies of the 
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haracter described. This, however, is not the case: and 
mother method is used by the writer, as will be shown 
later. The method just described does give information 
as to the maximum rate of speed of the worker and the 
length of time he could maintain this speed; it also indi- 
ates the point at which the first rest period should be 
applied. In addition, it shows the diminution in output 
that may be expected if rest periods are not provided. 
What the method does not show, however, is how long 
the rest periods should be, how often they should be ap- 
plied and what relation they should bear to the character 
of the work. If these facts are known, allowances can 
be predetermined even for jobs that have never before 
heen performed, and they will work out in’ practice in 
very close accordance with the underlving theory. — It 
} 


he proper inter- 


Is 


quite evident that the determination of t 
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The change in the nature of the work involved in this 
procedure provides for the muscles employed in the pro- 
ductive operations the necessary relaxation to overcome 
the fatigue produced by the work. The introduction of 
rest periods in this manner is a matter for the man who 
prepares the instruction cards, and considerable ingenuity 
may be exercised by him in this respect. 

In certain classes of work, as the operation of auto- 
matic machinery, it is often desirable: to provide an ad- 
ditional operator to each group of six to twelve workers. 
This operator takes the place of each of the workers suc- 
cessively, thus providing an opportunity for rest or for 
attending to their personal needs without stopping pro- 
duction. This additional operator may be the instructor 
or supervisor for the group. 

Another method of producing the necessary change in 
monotony is interchanging operators every hour or two 
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B character of work. 
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Length of Cycle,M 
BIG METHOD OF MAKING FATIGUE CURVE FROM PRODUCTION STUDY 


he Jength ef, the rest periods can only 


trial and error with the methods illus- 


val between, and 
he determined by 
trated in Fig. 1, repeating the study over and over again 
with rest periods of varying lengths and at different in- 
tervals. This is at best a cumbrous, expensive and time- 
consuming proposition. 
A Supstirure ror Rest PrEriops 


change the 
In actual 


Instead of providing rest periods, a in 
monotony of the joh may effect the same result. 
practice it may prove unwise from the standpoint of disci- 
pline actually to stop production for the purpose of pro- 
viding forced rest periods. The same object may be 
accomplished by introducing a rest period under the cuise 
of a nonproductive operation. Thus, an operator on a 
high-speed machine may be required at certain intervals 
to move his finished product to a different location or 


to go some little distance for his supply of raw material. 





over several days. The ordinates represent the time of 
production per piece, while the abscissas are the time of 
day In 


plotting the time of production, only the net time is used, 


at which the suecessive pieces were completed. 


avoidable delays being subtracted. It will be observed 
that above the curve of production there are a number of 
points plotted. These represent the actual time of pro- 
duction, and the distance between them and the corre- 
sponding point on the curve represents the avoidable de- 
lay that has been deducted. It will be observed also that 
the time of production per piece has a tendency to in- 
crease somewhat as time passes and the end of the day 
approaches, 

One of the earliest attempts to establish a scientific 
basis for fatigue allowance was the making of a formula 
to govern this feature. In one of the first shops to use 
time study, data were gathered as to the percentage by 


which the actual time of performing jobs on the heavier 








1064 AMERICAN 


tools exceeded the DNLIETLAEDNU Beles tec Time, abe the Lolow- 


¢ allowances were deduced: 


Ih) 
Pereentage To 
Be Added to 
Type of Machine Size Minimum Time Remark 
Lodge and Shipley lathes 24 to Win 35 to 50 On 24 to 30-in. lathes, 
Lodge and Shipley lathes 48 in 30 the allowance is 35 per 
Vertical boring mills 120 in 25 cent. when handling 
Vertical boring mill 36 in 35 time is more than 8 
Vertical boring mill 30 in 40 min. and machine time 
Horizontal boring mill No. 74 Benns« 40 double handling time 
Planer 36 in 40 50 per cent. whenhand- 
ling time is less than 8 
min. and machine time 
ibout equal to it 
Similar data on light tools, such as vertical drilling 


machines, ete. were incorporated into a formula by Carl 


(i. Barth, as follows: 


125 
a + 20 
120+ 7 7 


percentage by which the minimum 


be increased and 7 is the minimum 


in which P is the 
selected time is to 
selected time. 


The by the table 


above, while fairly satisfactory for the particular shop 


allowances, as @iven and formula 





130 em 

| x Studies in which Machine and Handling Time 

| are cach 50% of ], taf 
120 eee - ; . y 

| tt Nes i? Ww hich My PIE re ss B: and 

| a 5» 2 , 

Manding lime. A/~% of lota 

| 

, ; . Y 
Hi e tudes in which Handling Time 1s W% of Total 
A = Ongina urve P=20* 732 deduced about 

100 ) eT 105 trom Data that was nearly all Machine Tire 
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time of 0.52 min., we might obtain the fo 
figures for handling time in SUCCESS) 
0.64, 0.67, 0.63, 0.65, Thes 
would then be expressed as percentages of increase ov 
the minimum selected handling time of 0.52 min., a 
23.1, 50.7 per cent. 

The percentage increases of the actual handling time 


1] 
handling 
several 
0.68 min. 


lowing 


. 


eveles: 0.56 


26.9, 28.8, 21.1, 25.0, 
over the minimum selected handling time are plotted wit! 
percentages as ordinates and the length of cycles in min- 
A curve that will represent the mean 
the field, and 


utes as abscissas, 
of all the is then 


from it values may be taken which will be a fair allow 


points drawn through 
ance for all work with the same percentage ol handling 
time as the jobs on which the curve was based. 

The method of laving out the curve is shown in detail 
in Fig. 
results of production studies on jobs in which the han- 
dling time is 50 per cent. ol the total time of the evele, 
The jobs have cevcles varving from 0.30 min. up to 8 min. 


3, which is a hypothetical case representing the 


in length, and the percentage excess of the actual han 
dling time over the minimum selected handling time for 
the several cycles in each of the jobs is shown as the 
plotted points. 

It is usually convenient to determine the average value 
of the plotted points for each leneth of eye le, as due 
will then he that recur several 


If a curve is simply struck through 


weight given to values 


times, the mean of 
all the points, values that recur several times in the sam 
cevcle will have no greater weight than those which occur 
but once, 

The average for each cycle is indicated by the crosses 
in Fig. 3. These are connected by the straight lines that 
vive the rough curve AA. With this rough curve as a 
euide. an even curve BB may then be drawn, which will 
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ndlling Time PLO + pst 














Minutes 


FIG. 4 COMPARISON OF THE 


mn which thev were made at the Time, proved to he In- 
accurate when applied to shops in different lines of work. 
It was that a method of 


allowances was necessary, which could be applied along 


evident broader ascertaining 


more general lines, 
A hypothetical case will be presented to illustrate the 


method used. Production studies are made of a 


series of jobs requiring various lengths of time for their 


how 


completion, but in which the percentage that the handling 
the job is the same. In 

noted 
total of 


time bears to the total time of 
tin and 


the 


is carefully 


the 


these studies the handling 


separated from the machine time, and 
handling time in each cycle is expressed as a percentage 
of the minimum selected time of that evcle. For example, 
if the total minimum selected time for a job was 1.06 


and a 


min., made up of a machine time of 0.54 min. 


EARLY 


AND RECENT FATIGUE CURVES 


average conditions and smooth out the 
variations in the first 


Similar curves are plotted for all the jobs with differ- 


approximate the 
rough curve. 

ent percentages of handling time, and the shep is then 
prepared to set tasks and fix allowances with a certainty 
The 


the curves for the ditferent 


that the tasks can bi accomplished. final step is to 


superimpose percentages of 
handling time and ascertain if they agree with one an- 
other. If the work has been carefully done, it will be 
found that the several curves are approximately parallel 
a mathematical formula 


and that it is possible to deriv 


to which they will all conform. It is usually advisable, 
where the mathematical ability is present, to derive this 
formula and to replot the curves in accordance with it. 

Fig. 4 
curves that finally resulted in the 


represents developments of several classes of 


series shown in Fig. 5. 
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The method of making allowances by means of curves 
derived from data furnished by production studies takes 
into consideration the delavs to the to other 


It is so ecbvious as hard!y to 


work due 
considerations than fatigue. 
require comment that, even in the most highly organized 
and best managed shops, occurrences are bound to take 
place which will delay the work more or less. Some of 
these are avoidable, and others are not, as has been ex- 
plained in the article on production studies. The avoid- 
able delays are eliminated from the record before the per- 
centages that are plotted as in Fig. 3 are calculated, and 
only the net productive time, the delay due to fatigue 
and the unavoidable delays that in all fairness should be 
allowed for are taken The method 
of doing this is explained in the article on production 


into consideration, 


study, and the reader is referred to that for further in- 
formation on this point. 
illustrated include other fac- 


“variation allowance” has been 


Inasmuch as the curves 
tors than fatigue, the term 
as a better expression than the term “fatigue 
Fatigue 


adopted 


allowance,” 


Which has been widely used, does 
plav a large part in slowing down certain classes of work, 
particularly where the cycle is short, necessitating fre- 
quent and rapid movements on the part of the operator, 
and where the handling time or period of actual physical 
exertion on the part of the operator is a large percentage 
of the total evele. Its 
length of the cycle increases and the percentage of han- 
influence of the 


influence is relatively less as the 


‘ 


dling time diminishes. In such cases the 
unavoidable delavs may be greater than that of fatigue. 
the curves, in which 


little 


These features are clearly shown by 
the allowance for the 


opportunity for the operator to recover from tatigue, calls 


short cevceles, where there Is 
for higher percentage of allowance, while the long eveles, 
which offer rest periods in the cycles themselves, call for 
much lower percentages of allowance. 


">: 


War-Time Fire-Prevention Campaign 
Since the first publication of the statement that the 
National had undertaken 
an extensive work o conservation om 
vice of the Federal Government, much correspondence 


While 


it Is believed that a briel 


Board of Fire Underwriters 


the ser- 


War-time 


has been received from those desiring particulars. 
some of the work is confidential, 
outline of certain phases may now be given, 
The National Board working out 
plans for providing fire protection, as distinguished from 


has been extensive 
mere fire Indemnity. 

To this end, President Bissell local 
subcommittees in New York, Chicago, Philadelphia, Bos- 
ton, San Francisco, Minneapolis-St. Paul, Atlanta, New 
and Dallas. These committees have already 


entered into active cooperation with the eovernors, state 


has appointed 


Orleans 


councils of defense, committees of safety, fire marshals 
and the financial and commercial interests of their local- 
ities, particularly with committees of grain dealers’ asso- 
cations, representative owners, etc. 

Their activities far-reaching 
volving inspections, the correction of structural hazards 


are of a nature, in- 
and the promotion of careful methods, including clean- 
liness, 

This campaign is enlisting the services of approximate- 
ly four thousand trained fire-prevention engineers, in- 


spectors, survevors and appraisers located in every part 
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of the country, as well as of numerous supplementar: 
insurance organizations and an army of officials, leagues. 
committees and associations, all coédrdinated into a sin 
gle movement, working earnestly for the nation’s safet) 

It is of the utmost importance that every individual 
in the nation should consider himself as a committee of 
one to cooperate in the removal of all unnecessary fir 
hazard that may come within his knowledge. 


sé 
Marking Names on Tools 


sy W. S. STANDIFORD 

Many tools used by machinists are so delicate in con- 
struction that it would ruin them if they were marked 
with the owner’s name or initials put on in the usual 
way by means of a steel stamp. Many would be sprung 
and thrown out of adjustment, rendering them useless 
for accurate work. By the chemical method adopted by 
the writer, names or initials may be placed upon tools 
without any risk of their being damaged. The corrodent 
employed does not injure the hands, nor does it wear off 
the metal, while the solution is cheap and easily applied. 


The formula is as follows: 


Oz 
IT IIE in 50h urea natin ease ee oie al otale Waianae Wades 4 
Copper sulphate COCCC O06 000600606 F66665580600 54066600606 00680 i 
+ eh ee TT Cee ee 1 
Zine ilphate ee Coe ee eeeeeseseseesececesesess j 
Alum sulphate , 7 és ‘ 4 


Mix all the chemicals in the water and shake the mix- 
ture vigorously until they are dissolved. The solution is 
then ready for use, Taking the articles to be marked, 
clean the rust off the metal with fine sand or emery paper 
Smear the 
place with good soap; then write down the name with a 


on the spot where the name is to be inseribed. 


scriber or other sharp instrument, and cover the marking 
with the fluid—or better still, fill up the tracing with it. 

Leave the object alone until the name has turned cop- 
per-colored. Moisten the soap with water and rub it 
off. Five minutes is long enough to leave the solution 
on the writing. The mixture is to be used only on iron 
To those who would like to have their 


names put on tools in a neater manner than is possible 


and ste e] voods, 


by the use of a seriber, rubber type, which can be bought 
ina 10¢, 

Set the name in tvpe in the holder in the reverse diree- 
in other 
Tack a piece of cotton 


store, is recommended. 


tion from that it is te have when printed—or 
words, reading from right to left. 
cloth to a level piece of wood, and using a flat stick, 
spread on the cloth a small amount of asphaltum varnish. 
Press the type on the cloth, which in turn is pressed light- 
ly on the metal, which is left to dry. Make a small, ree- 
tangular piece of wood about 2 in. thick, the length and 
width depending upon the size of the tool and the name. 
The object is to have as wide margins as possible around 
the name. Bevel 


ith a knife or file: 


the sides of this rectangular piece of 
a steep angle makes it with- 
Put a tack in the middle of 


Lay the piece 


wood \ 
draw easily from the soap. 
the piece of wood to serve as a handle. 
of wood over the name, making sure that the margins are 
equally spaced: then put soap or putty around the sides 
of the wood so that none of the solution will 
Withdraw the wood and fill the place with the corrodent. 
Pour the latter off: clear away the soap as previously de- 
scribed, and you will have the name in black letters on 
a copy background. The type should be 


cleaned with turpentine after using. 


escape. 


eT -( olk red 
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Manufacturing Lockers and Cupboards 
with the Spot Welder 


SPECIAL CORRESPONDENCE 


In Fig. 1 is shown a group of five lockers in the 
manufacture of which the electrie spot welder plays an 
important part at the plant of the Terrell Equipment 
Co., Grand Rapids, Mich. One of the lockers is shown 
with the door open, and the construction of the interior 
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may be seen. These lockers each measure 60 in. high 
by 12 in. wide by 12 in. deep. 

A cupboard 30 in. high, 15 in. wide and 6 in. deep, 
which has been manufactured by the spot-welding method, 
is illustrated in Fig. 2. One of the doors is open, and 

















FIG. 1. GROUP OF LOCKERS 





FIG. 2. SPOT-WELDED CUPBOARD 


















































FIG. 3. FRAME ELEMENTS FIG. 4. SPOT-WELDED 











FRAME FIG. 5. CUPBOARD DOOR AND FRAME 
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it will be observed that the shelves placed in 


the holding and locating strips being 


may be 
various positions, 
spot welded at the back for that purpose. 

The machines used at this factory for the various 
operations are Toledo and Winfield electric spot welders, 
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and a cupboard door may be seen in Fig. 5. The door 
is made from steel (No. 16 gage) 0.0625 in. thick. 
The frame is then placed over the door, the correct 
location being obtained by measuring the frame from 
the edge of the door. The two parts—door and frame— 























FIG. 6 TWO SVOT-WELDED DOORS 
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FIG. 9. LOCKER END FIG. 10. LOCKER DOORS 


In Fig. 3 is shown a set of the parts for a cupboard- 
door frame. These parts are made from angle-section 
steel (No. 14 gage) 0.078 in. thick and are first cut to 
the correct lengths. The four pieces are then placed in 
position and the corners united by means of the spot 
welder. For this operation, eight welds are made, and 
the time required is 1 min. One of the welded frames 


WELDED SHELF SUPPORT 


FIG. 8. PARTS FOR LOCKER END 











FIG. 11. WELDED FRAME AND LEG 
are fastened together by means of 30 spot welds, and the 


4 Two of these welded doors are 


time required is 2 
Fig. 6. 
i are illustrated two shelf supports for cup- 
The cleat spot welded at the bottom is of steel 
(No. 16 gage) 0.0625 in. thick, and the clips at the upper 
part of the piece are 1.x 5/32 in. thick. Four spot welds 
are to unite the parts in position, requiring 
approximately } min. 


min. 
shown in 
In Fig. 


boards. 


made 


WeLpING LocKEer Parts 


used in the construction of 
Fig. 8. These parts are cut 
to the correct lengths to form an end, as shown. The 
shelf-support strips are then placed at the end of the 
hack, and the angle strips at the top and bottom. Twenty- 
five welds are made on each strip and nine in each of 
the top and bottom angle strips. The time required 
for these locker ends, as shown in Fig. 9, is 44 min. 


A set of the elements 
a locker end is shown in 
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The back and shelf-support strips are both ef steel 
(No. 24 gage) 0.025 in. thick, and the angle or rein- 
forcing strips are of steel (No. 18 gage) 0.050 in. thick. 
Two types of locker door are shown in Fig. 10. The 
one at the left is the Louvre and that at the right the 
Diamond. 

To attach the frame and the door, 28 spot welds are 
made, and the time required is 2 min. The 
made steel (No. 18 gage) 0.050 in. thick, and 
the frame from steel (No. 14 gage) 0.078 in. thick. 

In Fig. 11 are illustrated two pieces A, which are 
the door frame to hold the bolts after they 


door is 


from 


used on 
have been shot for locking the doors. The angles at the 
inner ends of the strips A are fastened with two spot 
welds in each. 

At B is shown one of the legs used on the lockers. 


In this piece a threaded bolt is spot welded at (. the 
flat head of the bolt fitting in a recess of the leg. A flat 
disk or base is afterward screwed on the threaded bolt 


to complete the leg. 


“8 


Curves for Disk Brakes or Clutches 
By Brent C. Jacos 


In this chart are shown curves that will make it 
sible to obtain factors for disk brakes and clutches. In 
the netation used, 


pos- 


P = Total load in pounds on disk, uniformly dis- 
tributed over the entire area A; 

m Coefficient of friction ; 

PR = Outside radius in inches; 

r = Inside radius in inches; 

p = Pressure per square inch; 

A Area of disk in square inches: 

R, Mean or effective radius of friction: 

T Torque, in inch-pounds, due to friction of one 


disk contact: 


A a (ih? r~) LR, where b is a value taken 
. 

from curve b, depending upon the ratio pe 
‘ 


Rk r= 
R, =? > — 


=, where a is a value taken 
Ki - iv 


ak, 


‘. 
from curve a, depending upon the ratio p, 


also, 


R, = dr, where d is a value taken from curve d, 


? 

I 
If p is kept constant, then the torque is given by the 

equation 

T= park, = px bR?* X»Xeah 


depending upon the ratio 


yp ab ks 


depending upon 


pre R? 


where ¢ is a value taken from curve ¢, 


’ / 
the ratio 5° Curve ¢ shows that the torque decreases 
if 

as r increases, if p, » and P# are constants, 


If P is kept constant, then the torque Is viven Iy\ the 


equation 
r 9 Is im > , , 
T = PuR, = Pax} X py a = PaaR = Pade 
.° ne 
im reases as / 


Curve a shows that the torque increases, 


if P, wand FP are constants. 
a = 
If P, R and » are fixed by design and if —_) is 
=R? 


less 


than the maximum permissible value of p, find the value 
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P : 
of b >: and from curve b, using the valu 
max fi ? 
' 8 se ; if 
just found, find the ratio RP Multiplying this ratio Pe 
t ‘ 


the inside radius to give a 
Pyak, a being given 


just found, by PR gives r, 
maximum permissible torque 7’ 
/ 
R° 


If P, r and pw are fixed by design and a given torque 


by curve a from the foregoing ratio 


is required, the outside radius 2? may be found as fol- 
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CURVES FOR FACTORS FOR DISK BRAKES AND CLUTCHES 


lows: From 7 This value of ¢/ 


Pudr, d 


Pore 
on curve d corresponds to a definite ratio 5,3 therefore, 
fi 
ry 
h ' 
, 
Re 


To show the application of the chart, the following 
examples are given: 


1. Given, p 50 Ib. a =-0.15, R = 4.3 in., and r 


Find r and ‘ 


3 in. 
» -é 
R i.3 


P = pbR? = 50 X 1.6 X 4.3? = 1480 Ib 


T = PuaR = 1480 X 0.15 & 0.861 & 4.3 = 821 in.-lh. 
or 

7 = Pudr 1480 Gia XS 1.238 Ww S 818 in.-lb. 
or 
T= pyck 50 X O15 & 1.37 & 4.3% = 817 in-lb. 

2. Given P = 1480 Ib. a = 0.15, R = 4.3 in. Find 
7’, when p 50) Ib. 

}, 1480 ha 
pk 50 4.5? 

This point on curve b corresponds to the ratio 3, = 0.7, 


R 


and a xt this ratio O.S61. Therefore. 


ii Pyak ] Pell) 0.15 
3. Given, P 1480 |b.. 7 
Find R and p. 


0.861 * 4.3 = 821 in.-lb. 
3 in.. p= 0.15 and T 
818 in.-lb. 
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P T 818 1 24 as follows: The blank is cut from the strip by tl 
ie Lint 0.35 xX 3 vo mneh C and forced down to the draw edge. The forn 
ry od ; punch D and the piercing punch .V then descend 
his pomt on curve d@ corresponds to the ratio UVebe 4 
| v completing the cup. Xs the press ascelds, the punch b) 


‘Therefore, 
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| herefore. 
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PERK AR RK OMS 


iC 
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> a 
erccicer/, 
WANA 
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oa 

WAALAUU ANAL 
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ih 
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~ 
e 
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| “f liso 0O.15 ip Ne 
“~S . - 
ind 1G THI COMBINATION DIF USED 
() ) 
All the above figures are stide-rule values ‘ wars through the opening of the blanking punch Cc, 
a n2) thie eu} Wi the kno k-out ejects the cup 


lie rine. The work turned out by the die has 


Combination Die for Automobile pera if pide: Ahem agate 
° “ ‘ ay ntistae . abe the speed) of productior nain- 
Valve Spring Cup nia ig lay Wenge ene | " | 


By Frep Raucrer 


The die about to he described was designed for the Repair Work on a Drilling-Machine 
manufacture of automobil aly spring cups csee Fig. Spindle 


1) and was used in a double-acting press, : 

In the construction of the die the blanking and form- By ITow Vib BOGART 
ne rine vf. Fie. 2. is seated ina base BL The blankin \ renair recently made « upright drilling-machine 
punch (. which serves as a guide for the forming } spindle mav be of interest to some other readers. The 
) Is fastened to a cast- mac! he had heen used Lal hor ne holes far hevond its 
iron holder 4. The part Le _ 17770009" sun enpa with the result that the faces of the tang slot 
Ff strips the sé rap from | >» i. y V°/6 8 Wicage in the spindle were destroved. The method of repair de- 
the punch. The knock- "oe =~ koe” cided on was to tap holes from opposite sides of the 


— 1) ia) . 
} pindle | fit in hardened screws to replace the worn 


. EA —— ~ 

out G@ is supported by La <3 00 SN spin and 

four push pins // abut- { =_— -ides of the slot. 

ting against the washer Ne be & ey, . The spindle had a No. 3 \lorse taper, 23 in. at the 
Is 3 





J, which serves as a re- \ . i C <mall end. The screws were made ? in. by 16 threads and 

tniner for the spring A , were screwed in to engage the tane of a drill. Thei: 

the tension of which ee : leng was such that the outer ends were a little below 
FIG. 1. THE SPRING CUP TO re it 

s controlled by the nut BE MADE the surface of the spindle. The edges of the holes wer 

lh Then eened over to fill notches filed in the corners of 


lL. The stud VW. whiel 
] 


. 1 
supports the knock-out arrangement, is drilled through to — tli 


allow the serap punchings to pass. 


<crews, effectually preventing them from unscrewing 


Slots were cut on the |° ys sake of speed, the holes were drilled with an eles 
top face of the punch holder to prevent the entrapment — t rill. The whole job took scarcely an hour and proved 
ir ty i verv satisfactory and cheap wav ol niakine the 


Lo} 


hines, eliminating uwnnecess 


of air in the guide pin bus 
wer gnd wear on the die. TI the die is rey 


e operation of 
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Getting a Draftsman Job 


By CHARLES 





= 7 JHEN it comes to getting a drafts- 
man job, or to talking about getting 
a draftsman job, I believe I am the 
one Simon-pure hombre for the task. 
I have probably stepped and 
drawing rooms 


into 
stepped out of more 
than the average among draftsmen, I 
like to do it—both ways. At least, 
I used to like to do it. I am get- 











ting old now, and my hair is slipping back, and my 


wife won't let me—I got married a short time ago. 
Don’t get married, fellows. Marriage stops things— 


It starts some other things—rolling-pins 
and the like—toward you, in your general direction. 
Experience teaches 


some things. 


Even so, | am good at getting a job. 
in this as in any industry; and in scouting about the 
country I learned many things which, I feel, will prove 
of interest, if not actually of benefit, to you—along 
these lines, of course. 

The popular mediums through which to land a job are 
three. These are respectively the newspapers, employ- 
ment agencies and one’s personal connections. Of these 
three mediums the least satisfactorv—or so it has proved 
is that offered by the newspapers. Desirable 





in my case 
employers do not make use of news columns in securing 
help. They don’t have to—at least, employers who have 
use for only one or two draftsmen. 
usually are so connected themselves that they can secure 
their help through the employment bureaus conducted 
Therefore, 


These employers 


by the secretary of their respectiye societies. 
jobs advertised in newspapers are jobs to be approached 
with a due modicum of caution and to be entered upon 
with all senses alert for the unexpected. For the un- 
expected frequently happens. 
Tue Resutt or ONE NEWSPAPER AD 

Not long ago there was a draftsman working in a 
line not his line. It was a steady job, but he did not 
like the class of Riding downtown in the 
way one morning, he saw in his daily paper an adver- 
tisement for a draftsman. The advertisement set forth 
among other things, one of these things being a line 


work. sub- 


of work this man was familiar with, that salary was no 
Now. that kind of an advertisement will get 
Fortv—fifty — 


And right 


hier 
ober < 
“Salary no object” —Oh, hov! 
huh’ You said it! 


anybody. 


dollars a week work 


M. Horvron 


in his line, too! 


Why, the job was as good as cinched, 
And getting to it, 
parenthetically, is twelve-tenths of landing any 
Beating the hy appearing at eight- 
thirty when an advertisement requests applicants to call 


if he only got to it. I might say 
job. 
fellow 


out other 


at nine—is a trick well worth bearing in mind in this 
matter of landing a job. 

Well, this draftsman got off at the wrong station for 
his regular job, but the right one for this advertise- 


ment. He was early. But early as he was, he found 
three men there ahead of him, which only strengthens 
the point | make—that you can’t get there too soon. And 
the boss was interviewing all three men at once. So my 


friend horned in and was pleasantly received, and the 


boss very kindly 
his benefit. 


been 


went into the proposition again for 
It was a special machine, which had already 
the wanted details out 
within a week in order to make a contract. The drawings 
had to be out in that time in the 
contract; and as a result, salary for the particular job was 


designed, and company 


got order to meet 


of no importance. 


My friend looked at the general arrangement. He 
saw that one man could not get it out within a week. 


He said so. The boss looked troubled. Evidently he 
didn’t know, himself. He scratched himself—his head 

for a moment, then made the group a most magnanimous 
offer. Aside from the salary no object, he would 
the man who took the job a bonus of one hundred 
dollars if he would get the drawings out on time. A 
hundred dollars! Oh, boy—Oh, boy! An hundred dollars! 
My friend took a 


give 


> 
another — look. 
To make a 8 6 
short story 


shorter, it 
decided to 
two men on the 
job; and in or- 
der to be fair to 
these early birds 
with rolls of drawing and handbags attached to applicants 
—the boss offered to toss up a coin, heads or tails, and the 
two men who guessed right could go to work. That, too, 
sounded good. So the coin was flipped up; the candidates 
took sides and made their guesses; the coin dropped to 
the drawing table. My friend and the gentleman who 


Was 
put 





the outer office was rapidly filling up 
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had taken sides with him won. Ilurrav! There was a 
vild stripping off of coats, a mad rolling up of shirt 
leeve 1 nervous uncovering of drafting instruments. 
Thev were olf—oll in a cloud of dust the while the 
hoss shooed the 
remaining host 
of sorrowful ap- 
plicants out the 
door. It was an 


office in a New 
York office build- 


ing, a wildeat 





concern of some 
unknown and unknowable brand, lacking a shop of its own. 
\i\ 


\ 


friend aha tis co 


That was about six months ago, 


worker finished the job on time, working on tingling 


nerves tar But though they 


all th 


Into the night of each day 


nishect thr job on time, and though Is happened 


months ago, M\ friend has vet to see 


They stalled 


“OMe SIN 


any 
him at the end, talked 
and told him and 

Monday, It 
forgotten, or 
the 


money tol lis Wol 


of banking hours and the like, the 


Was 


Horning. 


other chap to return Monday 


ome other bluff The treasurer had some- 
thine, ‘Tuesday, ( havc een called out of cit 


Wednesday, his 


would Hive it iO 


Thursday, he 


Monda 


erandmothes had ced. 


la ° Frida COTE around 


mimorhnine, 


| doubt if he ever gets that money, unless he puts 
the matter into the hands of a lawver. And even then 
he W || roba ty have to hare another lawvel lo collect 
the sum from the first lawver. ‘That can happen, too, 
Vou know. 


EMPLOYMENT AGENCIES 


\lso, 


ACA REGARDING 


PION 


Beware ol newspaper jobs, unless your needs 


from the 


he most pressing, stay awa\ employment agen- 
cies Kmplovinent agencies ma be a necessary evil, 
but T verv much doubt it. That thev are evil, in that 
they bleed a man for his first two weeks’ salarv: in 


that thev attempt to corral. and usually do corral, all 
advertised positions before the prospective employer 
has an opportunit to tl out other and more decent 


SeCcTIre holp an man out of a position will 


neans to 


tel] you. It used to he, some ten vears ago, and perhaps 
is vet. that a man could not get a draftsman job in 


assistance of one 


the Ro le \Iountain revion W thout the 


ot these modern Juegernauts al la or, They fatten on 


the line cless: and anv coneern Ol organization of men 
that does that 7 longs, ) t| right ol kings, in the 


Lite 
unsanctified. Hell is paved with such men. 


t} @ 
Ana be sure Vol 


ye ’ 
hho of 


Istehners are in eood workine order. 


| know ol 


man who 


le nt oppor 
failed to hear 
an Tillis sth 


Wils 


Mountain revion. 





we 190% that 
hankinga-house 
eh Jobs wer 
and know from lon 
This friend o TnLT I’ve rot a lot of friends in 
le ) Hess bine Denver with about a dollar- 
lit n his clothes. ravenous appetite and no pros- 
ts 0 job. Suit n one hand handbag in the 
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other and his loose change in a third, he sallied out 
of lodgings. Furnished rooms cost two and thre 
lars a week in Denver at that time, as in any othe 
city. 


rent in advance, girded up his loins and went out aft 


He found one for two dollars, paid a half week’ 


al job. 
It was not a case of his seeking a position; nor wa 
it was the pure-quill thing 


it a of his wanting one: 


of his having to have a job. 


case 
Doughnuts and coffee could 
procured for five cents on Larimer Street—he dis- 
covered that joint in ten minutes—but must 
much more substantial food than doughnuts and coffee if 


one have 
one would subsist in order to perform one’s allotted dail) 
task of drafting. Doughnuts and coffee are all right in 
their place, but their place is on the counter of the bean- 
eres. 

He struck an opening. It was luck, if ever luck was 
his. The superintendent was just about to think of 
putting on an extra man and told my friend so, and 
after asking him the usual questions added that he had 
better come in the morning prepared to go to work. 
This was Friday, and it might have been the thirteenth ; 

But my friend, thinking that the super- 
Monday 


pleasantly and tiptoed out 


| never learned. 


intendent said morning, nodded consent, bowed 


of the engineering office. 
Needless TO say, 
himself that day on eats 






he blew “> 
NL 
“Sf 
te Zi 


4 





with green trimmings to 
the limit of his capital, 
with such due revard for 
future inner yearnings as 
would be his to the first 


I will tell it. He 


pawned certain of his drawing instruments that he figured 


pavday. How he did this Is a secret, 
he could well get along without. 
But le bitterest disappointment, 
Monday morning, when he presented himself for work 
at the plant. 


was doomed to 
The superintendent looked puzzled and 
inquired very solicitously why he, the applicant, had not 
Then it all came out. He had 
looked for my friend Saturday morning, and when the 
latter had failed to appear, had taken on the next man 
who had applied for the job 


appeared as requested. 


and they were applying 
pretty frequently those days out there. The superin- 
tendent had said “tomorrow,” whereas my friend had 
thought he said Monday. Sadly he went 
out and caught a job on the front end of a trolley car 

motorman, vou know 


Woe was him! 


and learned that motormen, when 


employed, eat, just as draftsmen, when employed, pun- 
ish viands. So what the difference! 


So much for the grievous side. And now for the 
lighter side. IL have great respect for the employer 
o disdains letters of recommendation. As one such 
emplover once said to another friend of mine—I’ve 
ready said L have a number of friends in the busi- 
ess—this friend of mine having presented a strone letter 
rom | last employe r: “But. my good man, who have 
you got to recommit nd this letter writer ? I know abso 
te nothing about him. He recommends vou, and 
that forcibly, but who recommends him?” Which put 
ll] verv neatly. it seems to me Letters of recom- 
mel on are today, and for the most part, taboo: but 
f plovers still like To have them. \lso, these eli- 

till like to know who the applicant's grandmother 
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vas and whether she took snuff and what the nature— 
f anv—of her education. 

Personally, I like a man who will take a 
hance. 


gambler’s 


Sometimes it costs money, to be sure—money 


longing to the company. But likewise, the applicant 
s taking a chance on his employer, as my friend did on 
that bonus job; and while 
the average draftsman values 
his time but little in learn- 
ing the nature of his job and 
emplover, he should not. 
Time spent in learning whe- 
ther he likes his job or el- 
ployer is time lost or gained 
depending on his decisiol 
later; and he ought to, and 


has a perfect right to, inquire into the nature of the posi- 





tion, even as his employer deems it his right to inquire 
into the past career of the applicant. 

Questions of a particularly pointed nature often bring 
out the fact that the concern cannot hold its men. Why 
this is so should engage the thought of the applicant. 
Sometimes such an inquisition brings to light some very 
interesting material. Had my friend on that bonus job 
had a little talk with the iceman, for instance, he would 
have learned that this particular office had not paid a 


bill in three months. But who wants to talk with an 
iceman, | hear somebody say. My answer is, Nobody 
especially an iceman. Yet out of the mouths of fools 


ind sucklings, as Shakespeare and quite a number of 
cings long ago discovered, come words of infinite wisdom. 

To sum up, then: Be cautious about newspaper adver- 
tisements ; 
exhausted all other possibilities ; 
nections, if vou have any, with sincere effort. 


seek employment agencies only when you have 
make use of your con- 
And when 
you are talking with a prospective emplover, put all 
your cards on the table. If you have had trouble some- 
where with an employer, say so; and if he wants to 
was, give him the details all the 


The little man may turn you 


know what it with 
honesty vou can command. 
down. 
you don’t want to work for that kind of a man, anyway. 
But tell the truth. It long Don't 
hide anything. 

If your emplover is worthy and well qualified, he will 


If he does, you can call that vour good fortune 


pays in the run. 


perceive in a very short time whether you are capable 


or not and retain vour services or fire vou out, as the 
case may be. If he discharges vou, all vour early talk, 
whether the truth or otherwise, won't hold you. So you 
might as well tell the truth at the start. If he fires 


you out, keep on looking for a job. You will find many 
splendid opportunities advertised in the reliable journals 
being published, and eventually vou and the right boss 
will get together. 

[ recall a particularly sensitive young man who had 
had only a few years’ experience. He caught a job in 
a concern, a small establishment, through an advertise- 
ment in the daily paper, space bought by an employment 
agency. From the first day, almost. he met with trouble. 
His ideas and those of his foreman proved diametrically 
And the longer he 


leved he 


opposite in ever\ sphere. remained 
under this man the less he le the 
The man would eternally hammer home his 


knew about 
business. 
own ideas as against anything in the way of suggestions 
or even actual drafting on the part of my young friend. 
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And one day, after about a month, this man fired my 
friend as incompetent. 

lt was a heavy blow. 
competent. 


experience. 


pretty My friend was not in- 
Merely, he was young and lacked a broad 
But he came to me heavy-hearted. He was 
for quitting the business. 


about the job he 


| scented something irregulat 
lost, 
vestigations of mine brought to my attention the fact 


had just and certain quiet in 
that this drafting-room chief stood in league with the 
the 
that he hired and fired applicants one after another in 


chief operator of the employment agency, to end 


order to make room for more guileless individuals who 
turn handed 


over a certain per cent. to the chief of the drafting room 


paid good money to the agency, which in 


It was all a poor piece of business. But worst of all, 
it nearly broke the spirit Ol my voung friend. 

I interceded the 
He there feeling 
inclined to sidestep it. But he didn’t. 


eventually, having found the right sort of emplover, went 


for him in wav of a position soon 


pretts 
He hung on and 


afterward. went in sore and 


on up to a point where toda he has full charge of that 
room—and this all in a matter of less than a vear. So 
he was not an incompetent. Tle was just unfortunate 


in not having closed with the right man for him. 
Which points its own moral. Keep on moving until 
in mathematics and 


strong on shop methods in the matter of machine design. 


vou land right. You may be weak 


Alert to new opportunities, you will strike a chief one 


dav who is strong on mathematics and a little weak on 
shop practice. He will welcome you with open arms 


and will take care of that which vou normally. shrink 


from and heap vou up with the thing vou like to do 


} 


If vou are weak in mathematics, by the way, and rian) 
rattling good designers are, do not hesitate to sav so il 
asked the question. It will save you a lot of worriment 
later on. 

| have before me a form of application made use ol 
by some genius in the game whom I have not the honor 
This 


me 1) 


of knowing. 


form came to 


friendly manner; and 


while | do know 


hot 





who filled it out, J 
shall pass it along to 
the brotherhood in an 
equally friendly man- 
ner, believing that my 
unknown friend would not raise a dissenting voice. if 


he knew. It looks to me like an ideal way to apply for 


shall 


verbatim, and it undoubtedly .would be well for you to 


copy it 


position advertised in the journals. I] 


copy it when applying for your next position. 
APPLICATION FOR POSITION. AVAILABLE IN 30 DAYS 


Structural Engineer—Enyzineer of design and sales. Struc 
tural. 

American—30 years; 6 ft. 3 in.; 170 Ib. Dark complectcd 
Married Two children Excellent habits. 


Post 


“Engineering Rec 


Graduate Yale, degree C, E. graduate 


for 


Education 
Yale Graduate 
ora” 

Specialties 
tre 
lace equipment 


School 


Correspondent 


] 


constructional features 


loaders, con 


blast-fur 


Coal-mining structures, tipples, 
tles, bridges, mill 
industrial ir 


nts Pre 


eyor railroad buildings, 


I and 


Business Engageme sent with steel company in 

Pittsburgh as a 
1914—Structural checker 

ing Co., Housick, N. Y 
1913—E. P. Fuller Co., 


1912--H. C. Frick Coal 


drawing 


Hoos 


squad, 


Hoosick Bi 


foreman of room 


itonic Bridge, Vila 
New Yor! 


and 


structural checke 


Coke Co., Penn 


Scottdale, 
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1911 and 1910 Structural designer of coal and coke 

machinery, loaders, charges, pockets and all plate and shape 
work 
1909 Jollingwer-Andres Co., Pittsburgh, Penn., draftsman 


indling machinery indus- 


. hoists, conve ying 


and coke-! 
buckets, charges, loaders 
ibles, ete 


rey) 
Will not leave 


on all classes of coal 


trial cars, machin- 


ery, flight t 


Remarks present position for simply 


lesigning position, but will undertake to pursue a course 


through drawing room, estimat commercial designing and 


contracting leading to sale engineering connection covering 


etropolitar district 


The facts are 


thove line in any 1 


Try some such thing there. The 


cannot but rate 


ls this. 


prospective Cn Plo tl ) oul ervices 


ou ata glance, if vou fill in some such form of applica- 


tion as this. 


And 





Air-Operated Pressure Ring for a 
Punch-Press Job 


Hlow we managed « =} ngle-acting Bliss press 
to do work that ordinarily would be put on a double- 
acting press may be of intere 

The work was a brass ferrule about ? in. in inside 
diameter and 14 tn. lor Instead of being solid around 


1 


wut thre quarters of its 


aus, E 
°° 2 <p 


the circumference, however, fora 


poses ol 


leneth it was « 


finger is at A, and was to cl = 
: , A\ « 
be left sprine tempe1 ——_—— * 
' 
enn rom Tile ( 
1] } ] ’ 7 
It Wil rabid nne is ( meg us 
> 1 ] ! \ Sy 
it Band a re ! I S&S 
die W l vel th l ' . 
backed p re ori | 5 « 
\\ ruta ! Lt We 0) ! 
r | = 
Ol all sorts wel | ! } 
‘ Cd 
ally, by using a | 1 
iy itt Tih | l \ ( 6 - 
et the dray ull 1 | F 
} lhoit } T T | 5 ’ 
BOTIC . tl il (Tised bal " oy 
| } ] | | \ Oo" ee 
Htudnber came O})-s mi, a J S > 
J ; — | - 
shown } ( TT ~ ! 17 — if 
ni A tee aaa 
he clue LO thr (| _ 
; LW lic | I PRESS 
Loickhess botwe 1 ‘ iwo 
<1des Ol the byhan 4 \ it Wa MpoOssible W th springs TO 
| 
compensate for the difference in thickness of the blank, the 
ontriva ( how 7% zl ol ( 
It consists of a evlinder, the upper sid having a stem 
I} fittine the = Ya upper part seating 
iwalnst the under side of the ram like an ordinary punch 
block A piston F is fitte the evlinde and the 
pins G bear against the piston. These pins reach through 
the lower end of the evlinder and bear against the hold- 
down ri ty IT. In the center o th lower end of the evlin- 
der is the pune] der. The pressure 


] } ° } 7 ° 
Wank (using about O0-1b. air 


_— 
} T. ly dimaipui 
] 


Was even on thi from the 
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shop system): or at least if it was not, no one ever knew 
it. The and while it ha: 
seemed to the writer on looking back over the job that 
a means of reducing the pressure at the latter part of the 


pressure was also constant; 


would have been an improvement, still the devic« 
Consequently, every 


stroke 
produced the eoods with small loss. 
one was thankful and did not continue the research any 
farther. 

Tin identally, we inclined the press so that the blanks 
their own slight spring away from thy 


would slide in: 


punch made them strip nicely. 


ws 
% 


Drawing Angular Lines 


By LESLIE S. LITTLE 


For drawing angular lines I use a duplicate of the fixed 
head of the Holes are bored through it and 
the fixed head at their centers, and a bolt with a thum) 
nut is inserted, binding the two together. When a special 

wanted for the blade, all that is necessary is to 
turn the square over, set the extra head to the desired 
angle and tighten the thumb-nut. This arrangement per- 
mits working nearer the upper and lower edges of the 


T-square. 


] 
anevie 


board and does not make it necessary to “destroy” the 
angle when it is desired to draw horizontal lines. 

I find the accompanying table of tangents convenient 
in setting the square. To use the table, lay out two 
points A and B 12 in. apart on a horizontal line on the 
drawing board, and draw a perpendicular at point B. 
Then lay off the tangent of the angle desired, on the 
perpendicular to the point C, and set the square so that 


rFANGENTS OF ANGLES FROM 1 TO 45 DEG., WITH 12 IN. AS 
BASE, TO THE NEAREST SIXTY-FOURTH OF AN INCH 
Deg In Deg In Deg In 
B 16 31. 31 743 
2 a2 17 344 32 7 
4 18 338 33 733 
4 2 19 4 34 & 
5 Lay 20 4 35 23 
6 1h? 21 439 36 £23 
7 | 22 427 37 9, 
8 yu 23 53, 38 9 
) 128 24 ri 39 23 
10 24 25 1 40 Ti 
1! 233 26 gs 4| 10 
1? 233 27 64 42 1034 
| 3 28 6 43 1 
4 3 29 ¢ 44 1143 
) 30 632 45 12 
edge of the blade passes through the points A and C 
ch gives the required anvle. or convenrence, the 


ta rte could he pasted or inked clirec tly Ol the square, 


- 


Chicago Machinery Club 

Elects Officers 
The Machinery Club of 
owing oO President, Clyde W. 
sive Material Co.: first vice 
son, Hendey Machine Co.; 


. Powell, L. 8. 


Chicago has elected the fol- 
Blakeslee, Abra- 
president, F. Le Roy Peter- 
second vice president, John 
Co.; treasurer, Arthur L. 
seardsley, Cleveland Twist Drill Co.; secretary, Norton 
A. Booz, Machinists’ Supply Co.: Horace A 
Stocker, Stocker-Rumely-Wachs Co.; Edward R. Welle 
Charles H. Besly & Co.; John D. Porter, Marshall & 
Huschart Machinery Co.: Harry E. Witham, Warner & 
Swasey Co.; E. L. Beisel, Gardner Machine Co.:; Oscar 
P. Wodack, of James J. Clark. Jr.: and Ambrose A 
Bow er, American M whi ist. 


{Tic ers: 


Starrett 


directors, 
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How Automobile Starters Are Made 


SPECIAL CORRESPONDENCE 





SY NOPSIS—The operations entering into the 
manufacture of the frame for an 
starter are illustrated and described. 


automobile 
The broach- 
ing of this part is of interest, as both ends are 
machined at one time, two broaches being used 
and the correct spacing obtained with a distance 
block. 
chine, the bars being guided through bushings at 
the upper and lower ends, so that the holes will be 


The pole piece is bored in a drilling Mid- 


in alignment. 





Accuracy and interchangeability are essential factors in 
the making of parts for automobiles, and nowhere is this 
more exemplified than in the manufacture of the start- 
ing mechanism. ‘The methods and the 
employed have been developed so carefully, and the 


tools 


followed 
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The next operation, which is to machine the sides ot 
the frame, is accomplished in the fixture shown in Fig. 
2. This is designed to hold five frames at one time, these 
being located on pins and against spacing blocks. Straps 
are then tightened by means of bolts and nuts, the frames 
thus being held securely in position. The cutter employed 
in this operation is 7 in. in diameter, has inserted teeth, 
and operates at 52 with a feed of 
revolution. 

The next step is to drill the holes in the frame. 


> 


method of doing this is shown in Fig. 3. 


r.p.m. 0.15 in. per 
The 
The piece is 
placed on height pins and pushed back against stops yy 
means of the setscrews .1. then fastened 

shown, and the screw B 
tightened on the frame. Four No. 2 (0.221 in.) and 
four 3-in. holes are then drilled. The average rate ol 
production for this operation is about 15 pieces an hour. 


The cover is 


down by a thumb-screw, as 





FIG. 1. BROACHING THE ENDS OF THE FRAME 








FIG. 3. 


THE FIRST DRILLING OPERATION ON 
THE FRAME 


operations follow one another so smoothly, that a maxi- 
mum production is thus made possible. 

Fig. 1 shows how the ends of the frame are broached. 
The two broaches are kept the correct distance apart 
Approximately 50 frames 
illustrated. 


means of the spacing block 1. 
an hour can be broached by the 


method 








ing cage is fitted into the end plate. 


at A, is a 
and placed under the press as shown at (. The 





_~ 


FIG. 2. MILLING THE SIDES OF THE FRAME 








FIG. 4. PRESSING THE BEARING CAGE INTO THE 
END PLATE 
Fig. 4 is an illustration of the press on which the bear- 


The bearing cage, 


shown at 2, is made from bar stock; the end plate, shown 


The cage is slid into the end plate 


forging. 


punch 


Dis then caused to descend, which upsets the projecting 
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end of the cage and attaches it se urely to the end plate. 
The rate of production is 300 an hour. 

The punch press and the tools used for bending in 
the ends of the plates are shown in Fig. 5. 
a pin that fits 


The work 


is placed on the die, eing located by 
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ing the end plates to the correct shape. The rate o! 
production is about 500 an hour. 

The pole pieces and the end plates are then assembled 
in the frame, after which the pole pieces are bored on 


one of the four spindle drilling machines shown in Fig. 





ae 


ad 
\ 


r] 








FIG. 5 BENDING IN THE ENDS 





* THE FINTURES 





(feo 











FIG. 6. BORING THE POLE PIECES 





FIG, 8’ FACING THE END OF THE PLATE 





FIG. 9 DETAILS OF THE EXPANSION ARBOR 
into the hole in the bearing cage. When the punch 
descends, the projections .f come in contaet with the 
sliding jaws Band force them down, the | wer ends of 
the jaws con ing avainst thie \ - ends of the end plate 
and pushing them back against the die block, thus bring- 











FIG. 10. MILLING THE ENDS OF THE FRAME 





6. ‘The frames, which are located against stop pins, are 


forced back by means of setscrews, which can be seen 
on the sides and front. The covers, one of which is 
shown raised, are then fastened down on the fixtures by 
means of the hook latches. Bushings are provided in 
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the covers and also in the base of the fixtures, to guide 


the bars in alignment. The pole pieces and the hole in 
the end plate are then machined in one operation. 

A close-up view of one of the fixtures and a machined 
frame is shown in Fig. 7. The construction details of 
the fixture and the manner in which the boring operation 
is performed may readily be observed from this illustra- 
tion. 
in 9 


The rate of production from eight spindles is 210 
hours. 


FACING THE END OF THE FRAME 


The facing operation on the end plate is shown in 
Fig. 8. The part is held on an expansion arbor and 
machined so that the assembled frame will be the correct 
the with the 
The frame is pushed onto 


length over all. A view of arbor frame 
removed is shown in Fig. 9. 
the arbor until the two locating pads A come in contact 
with the end of the piece. The screw 2 is then tightened, 
thus forcing out the pads at ( by means of a_ taper. 
These pads come against the machined pole pieces and 
A spring fitted 


in the groove D keeps the locating pads from dropping 


locate the frame central on the arbor. 
out of the arbor. The rate of production from the facing 
operation is 350 

The next operation is to mill the ends of the frame, 
fits into the 


frames an hour. 


which is located on a mandrel that hored 
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The line-reaming fixture for the frame is shown in 
Fig. 12.) The frame is located on pins and, by means of 
the setscrews at the front and end, is forced against 


locating pads. The bushing .1 fits into the bores of the 
pole pieces, thus keeping the reaming bar in alignment. 
The bearing cage is then reamed and counterbored, the 
production being 45 an hour. 


y 


Doing Your Bit To Prevent Waste 


By Joun R. Goprrey 


Takine one’s own dis- 


agreeable things most of us mortals have to endure, but 


medicine is one of the most 
now is the time to quit preaching and get down to do- 


ne’, We 


and keep rivht Ol 


for 
than 
us, using three lumps of suvar in our colfee and demand- 


read about the ereat need economy of 


food, eating more = eood Lor 


Ing seven kinds of desse rt on the hill of fare brow which 
We agree Fully that we ought to begin econ- 
to let 


! 
fo cnoose, 


omizinge right now. but we wait the other fellow 


start it. 

Real national economy does not mean “letting George 
do it t means doing it yourself. And the sooner we 
realize it the less privation there will be and the better 


it will be for everyone. While there has been some little 











FIG. 11. DRILLING THE SIDE HOLES 


The mandrel 
and frame are then placed in the fixture, located against 


pole pieces and the bearing-cage holes. 


hardened-steel blocks, and the small side or end machined, 
This operation is performed with a 5-in. cutter operating 
at 02 


one frame is being machined the operator is assembling 


r.p.m. with a feed of 0.15 in. per revolution. While 


an arbor into another piece. One of these frames already 


mounted is shown in the illustration at A, Fig. 10. 


DriLLING THE HOLES ON THE SIDE 


the holes the side is 


As in the preceding operation. the 


The jig used for drilling on 
shown in Fig. 11. 
fits into the ma- 
One of the 


frame are 


frame is located by a mandrel, which 
chined pole pieces and the bearing-cage bore. 
mandrels is shown at .4. The mandrel and 
then dropped into the jig and the cover fastened down, 
after which four ;;-in. holes are drilled. One of the 
machined frames is shown at B. The gages for testing 
the accuracy of the holes are shown at (. The rate of 
production for this operation is 32 an hour. 











Tey. 





FIG. 12. LINE-REAMING THE FRAME 

hysteria on the question of economy, there is less danger 
not time that 
necessary NOW and are likely to 


time to the 


in this than that we will realize in real, 
personal eCCOnNOmMCS are 
he necessary for some come, It is worst 
kind of hysteria to stop buying drills and taps and neces- 
sary tools for work in hand and work to come, but we 
can very well postpone spending a few thousand dollars 
for a large electric sign which we would charge to ad 
vertising, but whose main object is to bolster 
the 


looks when we spend money enough so the world can 


our owl 


personal pride by showing how nice name Jones 


see it as it should be writ. 


IHanp ON THE SIGN MAKERS 
Of course, it’s a bit hard on the sien makers: but the 
set to the fittings for the 
galleys of the new ships. The electric lamps will also 
be needed for the same ships and in other useful places. 


tinsmiths can be work on 


and the coal used in the central station will help our new 
ally, France, a lot more than if it was burned to display 
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our name across the starlit sky. Just remember that 
there is going to be work for every mother’s son of us, 
old and voune, short and tall, no matter what kind of 
training we have had. It may not be just what we 


would like, perhaps, hut it is voing to be a case of doing 
what you can and not what you want; and we may as 
well get used to it first as last. 

and it 


rs and waiting for some- 


Economy is absolutely necessary in all lines, 


isn’t a matter of issuing orde 
thing to happen, but for each of us to get busy and econ- 
[t doesn’t 


isn’t 


omize in our own particular wav. 
eat: that 


mean Lo- 
But 


food! and other supplies 


ing without enough to economy. 
it does mean to stop wasting’ 
because we are afraid of havine some one think we are 
a piker and havent money enough to buy more than we 
want. It isn’t all, 


makes the most unsatisfying foddei you ever tried to 


a question of monev at for money 


But it is the things we eat and wear and use, 
terms of money, that count. It 
shirts and other clothes, 
the 


mnasticate. 
which we think of in 
and easoline and 


thines that we 


is shoes and 


iron and rubber and thousands ot 


course, without batting an 
had And we 


bushes and that some of 


everv day as a matter ol 


use 


eyelash, because we have always them. 


forget that thev do not ¢row on 


them come across the water where the U-boats are play- 


ing hide and seek and tagging vessels with torpedoes so 
cheerfully and far too successfully at present. 
We do so 


ordinary 


and wasteful things in 
think of them as being 
We throw away sheets of paper 


many thoughtless 


times that we never 
anything but necessary. 
that are only partly used up, or because they are wrinkled 
| trifle, when they are perfectly good for scribbling or 
doing some. little problem that we ought to be able to 
do in our head, but can’t. Then we are as apt. to burn 


it as not, instead of sending it back to the paper mills 


to he properly che wed up) and cligested and come back 
to us as brand new paper. 
SoME OF TILE SMALL PreveENTABLE WASTES 
Tuar Count Up 
We do not use up our pencils heeause we lose them 
or think it looks cheap to use a stub, or for some other 


equally foolish reason. We waste material of all kinds, 
from tracing cloth and blue-print paper t 


not figure closely 


high-speed 


because we do 

We 
essarily and waste coal and lamp filaments in so doing. 
We suffers, We 


Use as good, or bet- 


steel at $3 a pound, 


enough on our needs. hurn electric lights unnee- 


waste water and again the coal pile 
leather a substitute would be 
ter. and thereby leather 
modities which really require it. 

platinum if we can afford it, and 
such necessary things as chemist pans and other scien- 


And all be 


han bv their real uses in 


where 
at a high price for com- 
We demand rings of 
use for 


KECE})) 
i 
prevent its 


things bv 
money values rather t the world. 
The whole matter is a purely personal problem and one 
that we cannot to the would. 

Don’t think for a minute that any little saving you 
nicht The millions 
Don't be 
consumed 


tifie apparatus. ause we measure 


pass on next fellow if we 


ake would be too small to count. 
a tremendous total. 

brewers that they 
per cent. of the grain pro- 


but 


of “vous” go to make up 
the 
less than three-quarters of 1 
You don’t eat 


nearly 


fooled hy ads ol the 


percentages, 
million 


duction of the country. 


erain. And thev admit using fortv-six 


bushels last vear, which would make several good meals, 
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as it is nearly a half bushel for every man, woman an 
child in this little old U. S. A. 

[t isn’t a question of how much George economizes 
that is your problem, it is how much you do to prevent 
waste and help things along. If George doesn’t do his 
share, he may hear from it in unpleasant but forceful 
ways a little later; and it isn’t a bad trick to learn how 
And 
even if he never does, there’s a heap of satisfaction in 
knowing and feeling that you have done your bit, whethe: 
the other fellow does his or not. And it has another 
Every dollar you save from unbought 


before the “waste preventer” gets on your trail. 


advantage also. 
sugar and unwasted electric light you can tuck away in a 
Liberty Loan bond, helping yourself and Uncle Sammy 
at the same time; or the Red Cross can make good use 


of a spare dollar now and then. 
Tue Reat Parrior 
Its a heap harder to deny ourselves the little luxuries, 


to refrain from an unnecessary joy ride in the flivver 
than it is to 


and to otherwise really join the “savers,” 
jump up and holler every time some one waves a flag. 
And the fellow who waves the flag and wastes food and 
other commodities isn’t half as patriotic either. If 
every one of us looks after our own little part, there 
won't need to be any firing squad for the wasters. 
& 
Conserve the Energy of 


American Workers 


The following extract the report of the Health 
of Munitions Works Committee, which was appointed 


from 


hy the British Parliament to investigate the general 
health of munitions workers and the constitutional ef- 
fects wrought upon them by long hours and arduous 


work, should act as a signpost pointing the direction in 

which American workers should be asked to travel. 
“Taking the country as a the states, 

“we are bound to record our impression that the muni- 


whole,” report 
tion workers in general have been allowed to reach a 
state of reduced efficiency and health which 
might have been avoided without reduction of output 
by attention to the details ot daily and weekly rests.”’ 


lowered 


The signs of fatigue are even more noticeable in the case 
of managers and foremen and the practical results here 
are probably even more serious than in the case of the 
workmen. The report refers to “a pronounced and com- 
mon symptom of industrial fatigue which appears to be 
the reflection in the workmen’s general health and spirits 
of the fatigue, rather 
than It explains: 

“At the present time in many munitions factories the 


results of accumulated nervous 


a direct and measureable sign of it.” 
complaint is made by workers, and not the least by the 
most intelligent and willing of them, that they are feel- 
ing ‘done up or ‘fair whacked” to use the local phrase, 
evidence shows that this state of staleness is be- 
By experi- 


and the 


coming increasingly common and obvious. 
enced managers and medical officers this staleness is at- 
tributed almost wholly to persistent long hours and neg- 
lect weekly rest periods, 

“Proper attention earlier in the war to the need for 
lv rest would have prevented a large part of the 
diminished capacity of this kind, and would have averted 


much costly and wasteful expenditure upon imperfect 


wee} 
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w butt is shown at the right on the 


Making the Stock—II cop Alem Seeeens er | 





machine and in detail in Fig. 19935. The eages used are 
SY VNOPSIS—The various woodworking operations shown in Fig. 1994. The top edge is next finish profiled 
involved in the manufacture of the stock are con- in the same type of machine. the work holder being illus- 
tinued in this installment. trated in Fig. 199%, 





A combination saw and wood shaper, Fig. 2000, is used 


The rough cut for the receiver is made with the turret for the final trimming to length and shaping of the butt 
head bedding machine, Fig. 1985, the work holder being for the plate. The holding fixture may be seen in 
shown in detail in Fis. 1986 and the cutting tools in Fig. 2002. 

Fig. 1987. These tools are guided hy a master form, Fig. The multispindle bedding machine, Fig. 1942, is used 


1988. Gages for this operation are shown in Fig. 1989. to cut the top of the butt for the tang of the plate. As 
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0 OPERATIONS nee 














FIG.1990 sm Leageepagmcnegd 
Profiling of the sides and the top and bottom of the FIG.I991 a ] 
butt is done in the three-spindle shaping machines, Fig ay 


Sacre 


1941. Two holding fixtures clamp the work to master 
? me aa . > i _— ] ; side z ° , ca 11 7 ” ; 7 , . 

lorms. Phe HXTUrE | is um Tdi profiling ] 1ilu trated in most of these operations, a master form serves to euide 
at the left, and in detail in Fig. 1992. The one for the the tool. The screw holes for the plate are bored at the 





*Copyright, 1917, McGraw-Hill Publishing Co., Ine. same setting by means of a horizontal attachment shown 
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FIG.1986 
OPERATION 8 
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FIG.1992 
x OPERATION 9 
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F1G.1994 
OPERATION 9 
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F1G.1997 OPERATION 10 
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at the right. Details of the work-holding and _ profile 


fixture are given in Fie. 2006. 
OPERATION & ROUGH-CUT FOR 
Transformation—Fig 1984 Machine 
bedding machine, Fig. 1985 


One. Work-Holding Devices—Fig. 1986 
Fig. 1987 Cut Data—Spindle, 7000 r.p.m 
Tool Between Grindings—100 pieces. 
form, Fig. 1988. Gages—Fig. 1989 Production— 


OPERATION 9%. PROFILE SIDES, BOTTOM, 
1990. Machine Used 


Transformation—Fig. 
machine, Fig. 1941. Number of Operators 


FIG.2008 


be — —l. 


FIG.2010 








Tool-Holding Devices 


Grindings—Stoned 
form and work holde 


top and bottom form and work holder, Fig 
, Production—363 per 8-hr. day. 
Number of Operators per Machine 


Special Fixtures—Master ' ae 
pe : Transformation—Fig 


Special shaping 


Machine—One. per 8-hr. day. 
































FIG.2003 








Standard heads Cutting Tools—Fiz 


Average Life of Tool Between 
ground once a week Special 
r, Pig. 1992; 


1993 


PROFILE TOP EDGE TO FINISH 


1995 Machine Used—Same type ma- 
Number of Operators per Machine- 


1996. Special Fixtures—Master 
1997. Gages—Fig. 1998. Produc- 
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OPERATION 12. SHAPE BUTT FOR PLATE AND TRIM 
TO LENGTH 

Transformation—Fig. 1999. Machine Used—Combination 
saw and wood shaper, Fig. 2000. Number of Operators per 
Machine—One. Cutting Tools—Fig. 2001, saw, 84 in. in diam- 
eter, No. 12 gage, j-in. pitch. Cut Data—Saw, 3000 r.p.m.; 
shaper head, 3800 r.p.m. Average Life of Tool Between Grind- 
ings—Saw, one week; head, one week, but stoned daily. Spe- 
cial Fixtures—Work-holding and profiling fixtures, Fig. 2002. 











Gages—Cutting off muzzle end and butt shape, Fig. 2003. 
Production—1100 per day. Note—Operator trims muzzle end 
on front fixture with saw, then places stock in rear fixture 


and shapes butt. 
OPERATION 13. CUT TOP OF BUTT FOR TONG OF PLATE 


AND BORE SCREW HOLES 


Transformation—Fig. 2004. Machine Used—Multi-spindle 
bedding machine, Fig. 1942. Number of Operators per Ma- 
ynine—One. Cutting Tools—Fig. 2005. Cut Data—Spindles 





run about 4500 r.p.m. Average Life of Tool Between Grina 
ings—200 pieces. Special Fixtures—Work-holding and profile 
fixture, Fig. 2006. Gages—Fig. 2007. Production—660 per 8-hr. 
day. 

OPERATION 11. 





CUT FOR CUTOFF THUMB-PIECE 


Transformation—Fig. 2008. Machine Used—Special turret 
bedding machine, Fig. 2009. Number of Operators per Ma- 


Tools—Fig. 2010. Cut Data—Spindle 
Average Life of Tool Between Grind- 


chine—One. Cutting 
runs about 5000 r.p.m. 





ings—500 pieces. Special Fixtures—Fig. 2011. Gages—Fig. 
2012. Production—1716 per 8 hr. 


OPERATION 14. TURN BUTT AND STOCK UNDER 
RECEIVER FOR FINISH 
Transformation—Fig. 2013. Machine Used—Blanchard type 
lathe, Fig. 2014. Number of Machines per Operator—Three. 
Tool-Holding Devices—Regular cutter head. Cutting Tools— 


Fig. 2015. Cut Data—Cutter runs about 5500 r.p.m.; work 
about 50 r.p.m. Average Life of Tool Between Grindings— 
Stone every day, grind 700 pieces. Gages—Fig. 2016. Pro- 


duction—300 per 8-hr. day. 


Note—Before placing in the lathe 
a driver plate is screwed on, as shown in 017. 


Fig. 20 


FIG. 2022 
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OPERATION 22. CUTTING RIGHT TOP OF EDGE AT 
RECEIVER OPENING 

Transformation—Fig. 2018. Machine Used—Wood shaper. 
Number of Operators per Machine—One. Cutting Tools—Fig. 
2019. Cut Data—Spindle runs about 4500 r.p.m. Average Life 
of Tool Between Grindings—Stoned once a day. Special Fix- 
tures—Fig. 2020. Gages—Figs. 2021 and 1989. Production— 
1061 per 8 hr. 

OPERATION 15. FINISH-TURN FOR BANDS 

Transformation—Fig. 2022. Machine Used—Modified Blanch- 

ard, Figs. 2023 and 2024. Number of Operators per Machine— 





One. Cutting Tools—Fig. 2025. Number of Cuts—Three at 
once. Cut Data—4000 r.p.m. Average Life of Tool Between 
Grindings—Stoned once a day, ground once a week. Gages— 


Fig. 2026. Production—670 per day. Note—Operator feeds 


work by hand, according to grain of wood. 

The machine illustrated in Fig. 2009 is similar in 
many ways to others shown. On it the cut for the cutoff 
thumb-piece is made, using the tool shown in Fig, 2010 
and the fixture in Fig. 2011. 

The butt and stock under the receiver are next finish 
turned in the lathe, Fig. 2014, and then the right top 
edge at the receiver opening is shaped off, using the hold- 
ing fixture seen in Fig. 2020. 

In finish turning for the bands only a narrow strip is 
turned in the three places where the bands are to be 
placed. A modified type of Blanchard lathe, Figs. 202% 
and 2024, is used, the three cuts being made at once. 
The work is revolved by hand, the speed of the feeding 
depending upon the hardness and the grain of the wood, 
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Precision Grinding 
By C. A. MAcreapy 


If the tests given by Mr. Murphy in his article on pre- 
cision grinding, page 313, are applied to reproduce the 
travel of the ways of a grinding machine, they will show 
accuracy, or a plane, where none exists, 

There is no difference between Mr. Murphy’s method 
and that used for testing bridge milling. The wheel, as 
it passes over, reproduces all the irregularities existing in 
the ways, or bridge, and these will also be reproduced in 
the test employed by Mr. Murphy if the indicator be 
placed in the position of the cutter or grinding wheel. 
If this surface is like the “rocky road to Dublin,” it will 
show as parallel lines when the table is moved at right 
angles and lengthwise. 

There is only one thing that will show the condition 
of a magnetic chuck that has been ground and retained 
bed of the and that is a knife-edge 


straight-edve. 


on the erinder, 
Ways 

I once had the job of retruing the wavs of a No, 2 
B. & S. surface grinder, and I when I 
tested the crossways while [ had them on the planer. 
They were in the center, 
The front end was worn more than the rear end. and the 
middle was flat for about 8 in. at the center. I wondered 
how this condition could have been brought about. Any- 
way, I trued the ways and scraped the pedestal ways to 
fit, When I thought I had a good percentage of surface 
contact, I assembled the carriage without the longitudinal 


RETRUING GRINDER 


was astonished 


form of a curve that had no 


ways and trued the magnetic chuck with a light cut. 1 
did not have a dial indicator, but used a Starrett. This 
showed that the the chuck was all right. and I 
concluded I was finished with the job. 

As I looked at the chuck, however, it occurred to me 
to try the surface with a straight-edge. I did this, and 
discovered such a decided crown that I pulled the ma- 
chine down and once more scraped the pedestal ways. 


face of 


Ways Low at CENTER 


SCRAPPED 

This time I made the ways low at the center, in or- 
der to be sure that the bearing was all taken at the ends 
of the ways and also to keep the wear at the ends. I 
figured that the overhang of the table was excessive when 
it was out to the full position required to grind the full 
width of the platen, so | placed most of the work to be 
ground at the edge of the chuck, to take advantage of the 
pole. 

After assembline the grinder and returning the chuck, 
the straight-edge showed the edges to be a little low, but 
the center of the chuck, between the insulations, was very 
good. As this latter part of the chuck is the place that 
gets the most use, I let it go as good enough for the 
majority of surfaces that would need to be ground on 
the machine. 

Thinking about the causes that would lead to the im- 
perfect condition of those Ways led me to consider the 
position that a man took when he was running the grinder. 
This thought was prompted by seeing a man lean com- 
fortably on the dust guard and watch the wheel make 


sparks. It struck me that his weight added to the over- 


hang, plus the weight of the dust guard, would have a 
big influence if one wished to wear or lap the front of 
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the ways; and I think this is the reason why the front 
wore faster than the back ways. 

Many mechanics have this habit of leaning on the dus‘ 
guard, and I think that few of them realize that extr: 
wear takes place when they add their weight to the lap 
ping effects that are going on between the bearing sur- 
faces of the ways. 

The test with the angle plate is not a test of its ac- 
curacy to 90 deg. It simply shows how many thousandths 
the head is out of square with the platen, or chuck; that 
is, if the angle iron is 90 degrees. 

There are no precision screws made to raise and lower 
No need for the screws 
exists, and even if there were a need, they could not be 


the heads of surface grinders. 


kept accurate, as considerable emery dust settles on the 
screw and wears it away at the parts most generally or 
frequently used. 


GRINDER To Correct PLANER ERRORS 


[f am now utilizing 15-year old grinders to correct 
planer errors. Sometimes there is quite an amount to 
he removed, and this is rather severe use for a grinder to 
undergo, as the men that do this work do not appreciate 
the refinement to which a bearing must be adjusted if a 
lot of unnecessary lapping is to be avoided. These same 
erinders are employed to do accurate work on gage jobs 
and are standing up very well on the final cuts. The 
screws have been abused, but for a movement of 0.005 or 
0.010 in. they are fairly accurate. 

[ have a vernier reading to 0.0001 in. that has been in 
use for over 15 years. This fine adjustment is used only 
for measurements within the last 0.001 inch. 

If Mr. Murphy will drill and tap a few 10x 32-in. 
holes in the back adjustable pole piece, so that he can 
attach a piece of ground stock, he will have a useful at- 
tachment when he wants a pole that will extend over the 
face of the chuck. If there is a notch cut in one corner 
of it, he will have a backer that will be very handy for 
top-heavy work, Also, he will be able to make a parallel 
that true with the longitudinal movement of the 
machine if he trues the edge with the side of the grind- 
He will be surprised to find how useful this 


WW ill be 


Ine wheel, 
piece Will be. 


"9° 


Six-Inch Shells 


Further information from the Puget Sound navy vard 
in regard to the manufacture of shells described on page 
G17 by Lieutenant Dibrell is of peculiar interest as show- 
ing good shop practice with very little special equipment. 

Out of 2500 forgings machined, only eight were spoiled, 
The estimated cost ol labor per projectile was $3.92, but 
the actual labor cost was only $1.73, a portion of which 
included the payment of “time and a half” for three 
hours’ overtime per day. Otherwise, the cost would have 
been less than $1.70 each. 

As a recognition of this good work the Puget Sound 
vara has contract 
bid being $1.20 each for direct labor, which is consider- 


received a for 7500 projectiles, the 


ably lower than before. Some new machinery has been 
added, and an output of 1500 projectiles per month, work- 
ing three shifts, is confidently expected. The actual costs 
were: Direct labor, $1.70: cost of 
forging, $11.88; cost of copper band, $2.09; or a total 


cost ot S16. (5. 


indirect labor. T9e.: 
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Effective and Timely Bulletin 


for Shop Employees 
By L. R. 
With patriotism the order of the day, the National 
Tube Co. is emp!oving at its various plants an interest- 
ing and novel sign bulletin to impress upon its men 
existing national conditions and the need for extreme 
care and precaution in different departments of opera- 
tion. At the same time the sign is arranged to inspire 
a regard and appreciation on the part of all employees 
of all nationalities for the Stars and Stripes, making 
possible direct messages on any important subject with 
prompt and universal reading throughout the works. 
This news bulletin consists of a wooden frame con- 
structed in two separate sections, as shown in the accom- 
panying illustration. ‘The lower section is designed to 
hold a glass slide or transparency carrying whatever in- 
dividual message may be desired; these glass slides are 
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BULLETIN 


EFFECTIVE SHOP 
easily placed in the frame and allow for change of an- 
nouncement every day or so, as deemed necessary. The 
messages are in terse and pertinent wording in different 
languages, so as to reach every employee, the one in the 
reproduction being in Hungarian. A recent message in 
English reads: “It is your duty to report unsafe con- 
ditions to your foreman or superintendent.” 

In the upper portion of the device an American flag 
has been placed and is kept waving by means of a small 
Sirocco blower, concealed. Both the flag and the message 
panel are illuminated at night, the sign being wired and 
equipped with interior electric lamps for this purpose. 
This device is particularly opportune, the interchange- 
ability feature effecting timely and important announce- 
ments to all emplovees and embracing messages not only 
pertaining to current-day topics, but shop instructions. 





PRACTICAL MEN 


aa’ 


MACHINIST 1087 


& 













cin 











News-bulletin signs of this type have been placed by 
the company at its Lorain plant as well as at other branch 
factories in all parts of the country—in duplicate when 
necessary to encompass the entire works. Stationed over 
the entrances, these signs are noticed promptly by the 
men upon entering or leaving the plants and convey the 
particular message in an effective and distinctive manner, 
simultaneously calling the American flag to prominent 
attention. 


Transfer Center Punch and Its Use 


By Huao F. Pusep 


The machinist is often confronted with a job where 
a number of holes already drilled in a piece of work are 
to be transferred to another part of the same job. In the 
majority of cases the holes thus transferred are for tap 
or bolt holes; and although great accuracy is not neces- 
sary, the two sets of holes must correspond in order to 
accommodate the bolts or screws that secure the pieces in 
correct relation to each other. 

It is common practice in jobs of this kind to “spot” 
the holes with a drill—through the holes that have been 
already drilled—to the part to be drilled. This is a 
satisfactory method where both pieces are of compara- 
tively light weight and easy to handle under the drill 
press; but where either of the components is heavy or 
of irregular shape, the spotting method sometimes means 
a lot of lifting, clamping and setting up. There is an- 
other method employed by mechanics; namely, scribing 
circles on the piece to be drilled while it is clamped 
to the one in which the holes are already drilled. The 
scribing is done through the holes, and the centers for 
the new holes are laid out with a pair of dividers from 
the scribed circles. While this is a much easier way than 
that of spotting, it means considerable work in laying out 
with the dividers; and in cases where the holes through 
which the circles were scribed are quite deep, the results 
are not always satisfactory, as all mechanics have learned 
to their sorrow. 

Most of this trouble and work can be 
eliminated by using the simple tool shown in Fig. 1, and 
known as the transfer center punch. Although by no 
means a new device, it is not used so extensively as it 
should be, and therefore a few words of explanation re- 
garding its construction may not be amiss. It is made of 
drill rod (the diameter of the drill rod corresponds to the 
size of holes through which the transferring is to be 
done), is of convenient length and can easily be turned 
The body 


unnecessary 


¢ 


up in the bench-lathe collet in a few minutes. 


A and the centering bit B should be concentric if satis- 




















1O88 


factory results are to be expected, and for this reason it is 
advisable to use the bench lathe, or an engine lathe whose 


collets run fairly true. 
As the drill rod comes in all standard sizes, it 


a matter of selecting the right size of drill rod, slipping 


it into the lathe collet 
set at the proper angle 
shown at (, Fig. 1, till there 
A length is cut off to suit the depth of hole. 


remains the center 
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FIGS. 1 TO 4 THE TRANSFER CENTER PUNCH 


ITS APPLICATION 


the punch is hardened at the working end and 


to a dark straw color, 


AMERIC 


and running a square-nosed tool— 
across the end of the rod, 
tit D. 
After this, 


AND 


drawn 


thus completing the punch. 


COUTSe, for some odd sizes ot holes the body A may 


have to be turned down to fit the hole, but it must 
ready 


remembered that once 
for the 
themselves will last indef 


a punch is made it will 
next job that comes along, 
initely. 


In Fig. 2 is given an example where the transfer center 


punch will save time in repair work. At A is a 
casting that required gibs. 
in. holes through the flange Care 
gib D (which is shown placed in position) with 


of a heavy machine 
transferred 


transfer center punch. 


of procedure will make clear the idvantages of 
the transfer center punch method 


The gib D is held in its correct position to the 


of the casting with clamps, not shown: the transfe 
ter punch is now entered into the Fein. holt holes of 


flange till the end of the 
light blow is struck on the punch with a hammer. 
every hole has been tr ated in |i 
moved, the center punch marks on the 
rect centers for a 8-in. tap drill 
the diameter of the hole 


to scribe a circle 


hefore deepening with a reg 


holes thus laid out can now be drilled and tapped, and 


if ordinary care is taken the gib is ready for 
ling and will fit exactly where 


centers of the 


transferring the 
transferring of bolt holes has been mentioned, but 


because the punches 


section 
The 
to 
a 
A brief description of the mode 
using 
in this particular job. 
flange 


punch touches the gib, when ; 


ike manner, the gib is re- 
vil being the 
It is the usual practice 
to be drilled 
ular heavy center punch. 


assemb- 
it was clamped when 
holes, So far only 
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just as easy to drill dowel-pin holes by the same method 
Holes for dowel pins are, of course, drilled ,y in. unde: 
size and hand-reamed to size after the job has been as 
sembled and secured by its permanent bolts. 

In Fig. 5 is illustrated the advantages of the transfe1 
center punch method. The heavy and rather awkward 
jig casting A ss to be secured to the 
machined surfaces B by sixteen 4-in. filli 
In this case a }-in. transfer 
center punch for the screws and a }4-in, punch for the 
dowels eliminated all possibility of having to set up the 
casting a second time in the drill press for the purpose 
which would also have meant the 


requires four gibs 
ster-head screws 


and eight 4-in. dowel pins. 


of spotting the holes, 
heavy angle plate to the drilling-machine 
table and leveling up the casting by the surfaces B. 

For closer work than is required for screw or dowel- 
pin holes, the transfer center punch can easily hold its 
own. In Fig. 4 is shown what can be accomplished with 
it in die work. When the 
of building a progressive die for exact duplication of the 
model link A, he can transfer the correct center distance 
B direct from the model to the die block. 

By using this method the holes of the model will not 
be damaged in any way: he attempted to spot 
the adie throueh the holes of the model, 
that the holes would have been made slightly oversize. 

In conclusion it 
curate results are expected from the transfer center punch 
method the punch should be a good slip fit for the hole 
and the centering bit concentric with the body of the 
punch. Also where practicable—as in the last example— 
the transferred hole centers, if indicated with a center in- 
dicator in the lathe and bored out instead of depending 
the location of holes so 


clamping of a 


die maker is given the task 


whereas, if 
the chances are 


should be remembered that where aec- 


on the drill and reamer entirely, 
bored will be found accurate. 


im 


Oxyacetylene-Welded Inserted- 
Blade Cutter 

By K. F. 

The illustration shows how the difficulty encountered 


in oxyacetylene welding inserted cutter blades was over- 
depending on welding ai 


RAUSCH 


come. It was found that 


4 


ARNG, 


man fi mae Wp 
NN a 


b cece WURGGE 44 


“aim 


INSERTED-BLADE CUTTER 


the outside points A only, some of the blades would work 
loose. By cutting a recess in the body of the cutter, as 
shown at B, thereby giving additional points to weld 


the trouble was entirely removed. 
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Swaging Die for Air-Rifle Part 
By W. B. GreENLEAF 


The die shown in Fig. 2 was made to produce the shot 
seat A, Fig. 1, for an air rifle. When the part was first 
designed, we intended to have the seat proper made in a 


screw machine from brass tubing } in. by }4 ™. 
bore. It would have been taper reamed at the outer end 
to hold the shot and reduced at the other end on the 
outside to 7/32 in., leaving a square shoulder for the 
washer to rest against at B, Fig 1. The hole in the 


washer is 7/32 in. The two pieces were to be assembled 
and riveted together in a foot press. 

We have machine and could not get one, 
so we set to work to find a substitute method. We use 
brazed brass tubing } in. outside, a little under 7% in. 


bore, and make the washer hole slightly over | tn. in 


ho screw 
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FIGS. 1 AND 2 SWAGING DIF AND THE WORK 


diameter. 
lone and the pieces are tumbled. 
('. Fig. 
and tapers the outside diameter and forms a choke in the 


With a circular saw. the tubing is cut 3} in. 
As 


1. the die upsets the walls of the tube. increases 


can be seen at 


hore about 44 in., leaving the outer end tapered to hold 
the shot; besides throwing up a bead at B and turning 
over the lower end, thus securely seating the tube in the 
washer. The total cost of the part is about one-eighth 
of what it would have been if made as first contemplated. 
Fig. 2. The 
<prings hold up the dic the knock- 
In operation the washer and the tube are asseMm- 


The construction of the die is shown In 


and also return 
out, 
bled and placed in the die, 


out pin, which also acts as a 


the tube resting on the knock- 
the 


the 


mandrel te form 


and the washer resting 


on 


funnel-shaped mouth, 
lie. The i-in. motion of the die ke 
the right position on the tube while the latter is being 


The die is 


washer. 


eps the washer in 


upset. countersunk at the top te 


head over the 
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On the downstroke the dog F swings in and passes 2 and 
D, but on the upstroke it engages the hook D and pulls 
out the finished piece; as F is wider than D, # pushes 
it out of with D. 
the only resistance that the knockout has to overcome is 
right at the beginning of the pull, when the dog is in 
full engagement with the hook. At the point of release 
the only stress is from the pair of light springs, so that 
the wear on the points is nominal. 

The work is better and more uniform than couid have 
been obtained from a screw machine, 


engagement The die being tapered, 


58 
% 
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Automatic Stop and a Depth Gage 
for Hobbing Machines 


By Apotr LANGSNER 


The principle of cutting gears by well 


known, but a description of some simple devices that have 


hobbing is 


helped greatly in the increase of production may be of 
interest to and the 
type of hobbing machine described herewith. 


pecial owners men in charge of 


When cutting spur gears the hob has passed the blank 


soon after the cuttine of the teeth is finished. This is 
due to the fact that the axis of the cutter runs at an 
angle approximating 90 deg. to the work arbor, The 
feed-stopping mechanism, which is installed in almost 
all makes of hobbing machines, can be set to throw out 
the automatic feed on the completion of the cut. There 
is, then, no interference between the hob and the gear 


The work and the machine are both safe. 
the cutter the still 
the case when cutting helical gears. 


already cut. 
evel rotating. 
On ac 


angle which has to be given to the setting of 


when and work 
Such is not 


count of the 


are 


the hob in relation to the angle of the teeth to be cut. 
the cutting teeth of the hob are more or less still in 
mesh with the gear, even when the cutting action is 
ended. Considerine, also. that the indexing or speed ot 
the work must correspond with the feedine of the hob. 


it ix evident that the finished milled 
off if the feed were stopped, while the hob and work would 
still he Avain, if the 


til it clears the teeth of gear, there is a considerable loss 


gear would be partly 


running. hob were left to travel un 
of time: besides, there is danger of running the hob o1 
slide against the chip euard or the table upon which the 
To overcome these difficulties the 


work is mounted. na- 


! 


chine has to be stopped each time at the pot where the 
cutting of the teeth is finished. 

When cutting the gear illustrated in Fig. 2 on the Schu- 
chardt & Schiitte machine a pointer P, Fig. 1, was first 
the 
to run between two fixed points that were marked on one 
When the hob finished cut 
ting the pointer reached the lower Th 
to watch for that mark and stop the ma 
had its 
often happened that the mark was overlooked, and the 
l This 


pom, 


fastened TO saddle. The pointer projected enough 


of the wavs of the column. 


fixed mark. 


apy) 
erator lad 


chine: but, although each machine operator, it 


hob or slide ran against the chip euard and table. 


was avoided by also stopping the feed at that 


which prevented injurv to the machine but caused damage 


to many finished wears. Naturally, the only solution of 
the problem was to stop the whole machine automatically 


Tn Fies. 1, 


3 and 4+ are given details of the 


arranee- 
On the back of a heavy tron plate A. which is made 


attached to the back of the column 


ment. 


large 


enough to he 
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of the machine, a lever B is mounted and held in position 
by a strap illustrated at H. The lever B must have 
enough travel at 7, so that when connected with the 
shipper rod F# of the countershaft it will move the belt 
from the loose to the tight pulley and vice versa. On the 
front of the plate A a barrel C is so fastened that its 
center is in the middle of the saddle guide K. The 
barrel contains a pawl D that is made of round stock and 
is always pressed forward by the compression spring WS. 
The pawl projects enough out of the barrel to lock the 
lever B when pressed down. The releasing lever £ is 
hinged to the barrel C' and engages, through a slot in the 
barrel, the pawl D. The pawl is slotted just enough 
to be guided forward and backward by the round head of 
the releasing lever &. At the same time the pawl is 
prevented from turning on its own axis, retaining the 
propel position of its flat to lock the lever B. 
On the saddle guide A is mounted a 
piece / that carries the adjusting screw J. 


is made long enough for a large adjustment and is locked 


small angle 
The screw 




















THE COMPLETE ARRANGEMENT 

by the nut VY, The angle piece 7, in most cases, can be 
held by the same bolts that hold the saddle ouide. To 
the shipper rod at F, one end of the tension spring G 
is attached, while the other end is so fastened that it will 
alwavs draw the shipper fork to the loose pulley. A rope 
pulley VW is fastened in the position shown. The shipping 
rod F this pulley to the lever 
B. It is understood that the position of the 
will be dete rméned ly the position of the lever B. to in- 


is connected by a rope ovel 
rope pulley 


sure proper slide to the rod. The are which the lever 
has to travel from its locked position to its stop. when 
releas d. will he determmed bv the travel ot the helt trom 
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the loose to the tight pulley of the countershaft. After 
the distance of the hob feed has been determined, the 
screw J is so adjusted that when actual cutting of 
the gear is finished the releasing lever £ is pressed down, 
drawing back the pawl D, and the lever B is released. 
The shipper rod, fork and belt are then drawn to the 
loose pulley by the spring G, and the machine is stopped. 
Fig. 1 shows the machine in that position. The operator 
withdraws the work from the hob and lifts the saddle by 
the handwheel W, Fig. 1. A new blank is mounted on 
the arbor and brought to the cutting position. The auto- 








fh 








‘ Vj) DD f 
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> FIG.3 
( € Seema, 
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F1IG.2 >» FIG.5 
FIGS. 2 TO 5. THE GEAR, THE STOP AND THE GAGE 


matic feed is thrown in and the lever B pressed down 
until locked; this starts the machine, and a new gear is 
cut without special attention. 

In Figs. 1 and 5 are two parts that serve to insure a 
uniform depth of tooth and a positive setting of the work 
table. The cam Z is mounted upon the handwheel at 
the front part of the machine. The projection, or 
finger, of the cam JZ strikes against the arm Q, so that 
when the operator makes one turn he sets or disengages 
the work. The arm Q, which is fastened to the bed, is 
strong enough to resist any side movement but springs 
enough to slide into the groove near the finger of the cam 
L. It locks the movement of the screw in that position. 
The 


ent 


slots of the cam provide ample adjustment for differ- 
depths of gear teeth. This stopping arrangement 
has done away with careful readings, and mistakes due 
to wrong setting, 

The devices prevented spoiled work and also increased 
the output to a extent. Instead of each machine 
having an operator, one man can operate four or more 
The disengagement of the shift lever is 
heard through a sharp click that calls the operator's 
attention to the machine. Eight Schuchardt & NSchiitte 
hobbing machines of two different tvpes were supplied 
with the automatic stopping devices described and were 
Over 80 per cent. cost per 


orTreat 


That hines, 


only men. 
l. and the 


7 ] 
operated by two 


work was uniformly good. 


wear Was save 
sei 
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Airplanes and the War 


One of our greatest war writers, with a full knowledge 
of the conditions as they are both here and at the front. 
says that if the war goes on as it has the United States 
will lose five million men in the next three years. 

But need it go on that long? How can it be ended 
with the least loss of life and in the shortest time? It is 
up to the United States individually and collectively. 

The Allies and the Germans are practically at a dead- 
lock. The German lines vast with 
shelters in many places a hundred feet or more under- 
ground, from which squads with deadly machine guns can 


are one fortress, 


emerge as soon as the Allies’ artillery ceases and the men 
sweep forward in their attempt to get through. It will cost 
hundreds, thousands, millions of lives to get through. 
But if properly carried out, only a fraction as many to 
get over! How is this to be done? By having enough 
airplanes and operators to smother the German air squad- 
ron—to sweep them down and destroy them as fast as 
they are made. 

At present each side realizes the importance of the 
mastery of the air, and each is striving with all its 
might to gain it; but the race is about even. England 
and France are building machines and training men at 
about the same rate as Germany. If the United States 
does her part, we can give our allies an overwhelming 
air force. This will mean the blinding of the eves of 
the enemy so she cannot see where to send her projectiles 
nor where our troops are massed nor watch our movements. 

With Germany’s airplanes shot out of existence, our 
own machines need only to fear the anti-aircraft guns: 
and even machines that now are too slow to compete with 
enemy fighting planes can be used as well as other types 
to carry bombs over the enemy’s lines into the enemy’s 
country. We can pick out our targets and destroy all 
that are of any use to the enemy. We can destroy fac- 
tories, munition dumps, submarine bases, battleships, sub- 
marines, food depots, transportation lines, troops, troop 
shelters—everything that is in any way of military value 
to the enemy. The moral effect will be as great as the 
military effect, and Germany will realize that Schreck- 
lichkeit is not all in the power of those of Kultur. Only 
in this way can we make peace popular in Germany. 

Each airplane is equal to a regiment of men in effect, 
and to many more in the saving of our soldiers’ lives. 
We can go over the lines at comparatively small Joss of 
life, but if we go through, the United 
States will have cause to mourn for those who go down. 
We need 50,000 planes at the earliest possible moment 
and at least 10.000 trained aviators. The average life 
of an airplane on the front is 50 hours, and from 3 to 5 
machines must be kept continually in reserve for each 
operator. In training, each man is apt to wreck several 
before he learns to handle a machine efficiently. 
must not stop at the 50,000 machines, but should go on 
and add 75,000 or 100,000 machines as fast as we can, 
But first we must 


every home in 


So we 


with the proper quota of operators. 
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get enough to the front to give our allies an overwhelm- 
ing number. 

We can save thousands of our men by remembering and 
acting on the slogan—‘“Jt is than 
through.” Get the appropriation, even if it is a billion 
dollars. Get the machines, get the men to operate them, 
and get them right away! 


“3 


The Question of Artillery 


Modern warfare requires the rapid manufacture of 
all sorts of munitions on a larger scale than has ever 
And being a peaceful nation, we have com- 


easier to go over 


been known. 
paratively few plants equipped for such manufacture, or 
men trained in this class of The past two and 
a half vears have seen the establishment of many new 
shops for the making of shells and fuses, so that we 
are well provided for-in this respect. But when it comes 
to making rifled cannon and similar necessary muni- 
tions, we are sadly deficient, in spite of the fact that 
several wide-awake plants are being fitted for this work. 

There are two good-sized private plants that make a 
specialty of such products, but they are busy with orders 
for our allies; and while they are engaged on some orders 
for our own Government, it is impossible for them to 
supply more than a fraction of our needs. This situ- 
ation makes it absolutely necessary to establish new plants 
and to utilize shops that have turning and boring equip- 
ment which can be modified for such work. Moreover, 
men must be trained for this kind of manufacturing. 
And when time is such a big factor, everything that will 
facilitate this work must be brought into use. 

This is the same problem that confronted the Canadian 
Shell Committee at the opening of the war, and the 
members of this committee are to be congratulated on 
the commonsense and efficient manner with which they 
handled the difficulty. 
of experience Was absolutely necessary to secure cood 
results in the shortest possible time, they utilized the 
American Machinist and other agencies for circulating 
the needed information ; and they freely acknowledge that 
this distribution of information not only increased pro- 
duction, but decreased its cost. There was no question 
secrecy. Everyone realized that withholding in- 
formation that manufacture 
Was just as unpatriotic as any other act that helps the 
enemy by delaying action against him. 


work. 


Realizing that an interchange 


as To 


would assist in necessary 


This is no time to let so-called trade secrets stand in 
the way of making the utmost preparation against the 
enemy. The shop that is closed to prevent assistance 
to others in manufacturing munitions of war is more of 
a menace than any other type of closed shop. 


The spread of information as to making guns, gun 
carriages and similar munitions is one of the most 


important steps of preparation to defeat the enemy and 
end the war. The increase in supply must come from 
shops that are not now engaged in this work, and they 
must be taught how these munitions are made. 
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rs The eyes of an army are the airplanes. The enemy now has 
=p~ almost as many airplanes as the Allies —and can see almost as 
Ne 
aa much. A preponderance of airplanes means victory at a mini- 


r= mum cost of lives. The United States only can furnish these 
machines and the necessary operators and equipment, for she has the 
material, shops and explosives. We need 50,000 machines and 
10,000 aviators quickly —every day’s delay means sacrificing the 


lives of thousands of our soldiers. 


Fortifications of concrete, trenches, wire entanglements and all 
such obstacles mean a frightful loss of life to overcome by going 
through them, but by going over them jn such numbers as to put 
the enemy airplanes completely out of action, explosives may be 
dropped on enemy batteries, transport lines, submarine bases, manu- 


facturing plants, munition depots, battleships or troops at will. 


Blind the eyes of the enemy by overwhelming his air squadrons, 


and we will win with the smallest loss of life. 
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Calling System 

The National Scale Co., Chicopee Falls, Mass., is now 
marketing a calling system, the operating instrument of 
which is shown in the illustration. This instrument is 
connected to bells, 
horns, lights or 
other signaling de- 
vices throughout 
the plant and 
serves to locate any 
of the factory exec- 
without loss 
of time or effort. 
The signals are 
controlled by means 
of the eight small 





utives 


levers projecting 
from the front of 
the instrument, 
these being suffi- 


vient to make 45 
different code-num- 
combinations. 


the 





ber 
In operation 











INSTRUMENT 


OPERATING levers are set for 
FOR CALLING SYSTEM wT oe 

the required code 

umber, and the key to the right is turned. On the 


back of this key will be noticed the numbers 
1 to 7. The operation of the key to these va- 


rious positions gives a corresponding number of com- 


plate 
from 


plete rings of the code signal for which the levers have 


been previously set. A ruby light in the case flashes 
back the number that is being rung, as proof to the 
operator that the proper signal is being given. If the 


individual who is being called answers before the eall is 
completed, the ringing may be shut off by raising the 
lever at the extreme left. 

The instrument is made of pressed steel finished in 
black with trimmings of brass. It measures 
i4 x 10x 34 in. A relay is used between the operating 
instrument and the signals in order to avoid sending 
the operating current through the. instrument. Bells, 
horns and buzzers of various types are furnished as de- 


enamel 


sired. 
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Wire-Nail Machinery 

Sleeper & Hartley, Inc., 68 Prescott St., Worcester, 
Mass., are now marketing a new line of wire-nail ma- 
chinery, one style of which is shown in the illustration. 
The machines consist of a reinforced frame or bed mount- 
ed on double legs. The working parts ..e mounted 
on top of this bed, being so arranged that they may 
be quickly removed. The working motions are secured 
by toggle joints operated from a single crankshaft in- 
stead of the customary cams. All working members 


operate in mechanical balance, which, it is claimed, re- 
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duces both the power required and the noise and allows 
higher operating speeds. 

In order to reduce the heating effect on the dies, the 
pointing and heading operations have been separated, an 
intermittently operated carrier serving to carry the blank 
from the pointing to the heading dies and from the 
heading dies to the point of discharge. This carrier 
wheel holds three or four blanks and is operated from 
the main crankshaft through a Geneva movement. 

In operation the wire is taken from the coil, passing 
through the straightener rolls mounted on the feed slide, 
the latter being operated through an adjustable connec- 
tion from a crank. A single revolution of the shaft 
feeds, cuts and points a blank, heads the preceding blank 
and moves the carrier forward to the releasing position. 

















WIRE-NAIL MACHINE 


x0th sets of dies are accessible and may be removed in 
a few moments. The important bearings, the anvil and 
the dies are adjusted by means of wedges. 

The machines are made in five sizes, handling wire 
from No. 17 to 2 in. in diameter and producing nails 
from * to 10 in. long. 


Spline-Milling Attachment 


A vertical spline-milling attachment has been placed 
on the market by the Standard Engineering Works, Paw- 
tucket, R. I., for use on the various hand and weight feed 
millers manufactured by this company. The attach- 
ment is an automatic, high-speed head adapted for mill- 
ing tang slots, feather keyways, slots in fixtures and 
other similar work. Work can be handled up to 3 in. 
in length plus the diameter of the cutter, and up to 
13 in. in depth. 

The front of the head carries the vertical spindle and 
is moved by means of an adjustable eccentric. The 
length of travel for which the eccentric is adjusted is 
indicated by a scale on the stationary part of the head. 
A second cam, operated by a ratchet gear, controls the 
vertical movement of the cutter. The spindle returns 
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to its upper position automatically when the proper depth 
has been reached, and the horizontal travel is stopped by 
means of an automatic knock-off. Eight spindle speeds 
and seven horizontal feeds are available. 

Where a large number of duplicate parts are to be 
milled, special cams can be furnished, which overcome 

















SPLINE-MILLING ATTACHMENT 


the necessity of resetting after each operation. The 
attachment is designed to use fish-tail or two-lipped slot- 
ting end mills in sizes from } to 2 in. in diameter. 


Revolving Machine Standard 


The machine standard illustrated has been placed on the 
market by the Peck, Stow & Wilcox Co., Cleveland, Ohio, 
and Southington, Conn., with the intention of providing 
a convenient holder for 
sheet-metal working ma- 
chines. The upper, or re- 
volving, turret holds four 
machines and may be held 
stationary in any desired 





position by means of a 
clamping lever. The sep- 
arate machine holders 


may be raised or lowered 
to suit conditions, the ma- 
chines being approximate- 
ly 40 in. from the floor. 
The lower turret is sta- 
tionary and has a shelf for 
oil cans, tools, etc. it also 
holds four machines to be 
interchanged with those 
in the revolving turret. 
Two additional machine- 
storage posts are placed 
the upper and 














STANDARD FOR SHEET- 


between METAL MACHINES 


lower turrets, thus making 10 machines the total capacity 
of the standard. 


The weight is 268 pounds. 
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Two-Spindle Miller 


The two-spindle miller illustrated is one of the latest 
additions to this tvpe of machinery. The machine is 
equipped with two fixed spindles, one vertical and one 
horizontal. They are machined from hammered steel, fin- 
ished by grinding, and have taper end bearings, through 
cutter retaining bolts, and broad-faced keys for driving 
the cutters. The driving gear is of the worm and gear 
tvpe, the gear being of bronze and the worm of hardened 
steel. Roller thrust bearings are employed, and_ the 
gears are submerged in oil to insure proper lubrication. 

Spindle speeds and feeds are independent, and a clutch 
is used to transmit all feed and fast traverse motions for 
the work table. The spindle sleeves are adjusted by 
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TWO-SPINDLE MILLER 


Maximum height under vertical spindle, 36 in.; width between 
uprights, 42 in.; maximum width between end of horizontal spindle 
and opposite upright, 39 in.; diameter of spindle, in driving worm- 
wheel sleeve, 4 in.; diameter at large end of taper, 5 in.; width of 
work table over finished sleeve, 30 in.; width of table over oil pan, 
36 in.; milling length, 8 ft hand adjustment of spindle sleeve, 
6 in.; distance from center of horizontal spindle to work table, 
maximum 303 in., minimum 4% inches 


hand-operated rack pinion through a worm and worme- 
wheel and can be clamped in fixed position. Square 
lock bearings are tsed on the saddle, and adjustments 
sre made by taper shoes. The horizontal spindle saddle 
has narrow guide construction to control the alignment. 
Counterweights for the saddle on the uprights are mount- 
ed inside the uprights, and vertical hand adjustment 
is supplied. Provision is made to clamp the rail to the 
saddle for power elevation and to control the alignment 
when a horizontal cutter arbor is used, and supported 
at its outer end. 

The vertical spindle has 12 changes of reversing cross- 
feed and reversing fast power traverse. Box-type con- 
struction is adopted for the table, which is surrounded 
by an oil pan and provided with T-slots. Twelve table 
feeds are possible, ranging from 0.355 to 13 in. per min. 
They are secured through an oil-tight feed box with gears 
running in a bath of oil. Hand feed of the table is 
also provided for. Box-type construction is also used for 
the base, which has a solid closed top and double crossribs, 
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The uprights extend to the floor line and are keved and 
doweled to the base. The machine is driven by a single 
pulley from a countershaft or by means of a constant- 
speed motor. 


The Newton Machine Tool Works, 


Penn., are the manufacturers 


Inc., Philadelphia, 


Drilling and Tapping Machine 


lor a automatic tapper 
shown in the illustration 


market by W. TH. Simmonds & 


the demand smal] 
drill, the 


wis been placed on the 


rhy 
l‘o 


ind 


meet 


hench machine 

















AUTOMATIC TAPPING AND DRILLING MACHINE 


spindle to 


Works to center of Ll2-in. circle; maximum distance 

table, 104 in.; vertical adjustment of spindle, 34 in.; vertical 
adjustment of table, 5 in.: diameter of spindle in sleeve, in. ; 
diameter of table, 10 in. : width of belt, 14 in. ; tapping capacity in 
cast iron, up to #? in.: drilling capacity in cast iron, up to § in.; 
spindle speeds, 150, 250, 390 and 600 rp.m. with driving cone 
running at 300 revolutions per minute 

Co., 208 Lawrence St.. Cincinnati, Ohio. The spindle 
is equipped with a lead screw for any pitch of thread 
desired: 16-, 18-, 20- and 2 -thread leads are standard 


throughout, and 
The helt-tiohten- 


the right side of the 


equipment. Bronze bearings are used 
the lower pullevs are bronze bushed. 

ing device is adjusted by a knob on 
Automat 


desired depth. and the spindle 


column hear the base. reverse is provided 


for stopping the tap at an\ 


is automatically stopped after the tan clears the work 


on 7 movement, 


eC reve®rse 


Self-Oiling Bushings 
With the idea of 


the danger of bearings running dry 
ing Co., Chattanooga, Tenn., is 
of self-oiling bushings, one of 


throwing of oil and 
the Moccasin Bush- 
line 


overcoming t! 


marketing a 
installed in a pul- 


how 
which, 
ley, is shown in the illustration. 

Each bushing consists of a bronze ring provided with 
feeders that go transversely through the bushing to the 


hearing surface. These feeders draw the oil, by capuil- 
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lary attraction, from the oil reservoir and feed it to the 
bearing surface. In the illustration the oil reservoir is 
shown machined in the inside of the pulley hub, but this 
machined on the outside of the bushing if de- 
The holes for the feeders are staggered, in or- 


may be 
sired. 

















SELF-OILING BUSHING INSTALLED IN A PULLEY 

weakened, and the 
It is said that the 
bushings will run three months on one oiling. If so 


meeting 


der that the bushing will not be 


feeders are fastened firmly in place. 


desired, the bushings will be made up of bronze, 
the customer’s specifications. 
& 


Dynamic-Balancing Fixture 


The illustration shows a dynamic-balancing fixture 
that has been placed on the market by N. K. Akimoff, 
1015 Harrison Building, Philadelphia, Penn. The de- 
vice Is intended to be used for balancing revolving ma- 
chine parts in an ordinary engine lathe. 

One end of the part to be balanced is fixed in the 
chuck, while the other end rests freely on the rollers 











DYNAMIC-BALANCING FIXTURE 


of a yielding support shown at the right. The balane- 
ing fixture is held to the shaft by friction, the operator’s 
task being simply to determine in what angular posi- 
tion it should be and how far off center the weight should 
in order to secure quiet running as indicated 
After these points are determined, 
specially prepared tables indicate how much and where 
drilling should be done to secure correct balance. 


be lac t | 


by the cial 


gage. 
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LATEST ADVICES FROM OUR 
WASHINGTON EDITOR 
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Washington, D. C., June 16, 1917—There is one thing 
that must be remembered criti- 
cizing the departments volunteered 
offers of service are not promptly accepted. Without 
criticizing any of the offers made, the great majority of 
them are, of necessity, based on a more or less reason- 
This payment requires money, which 


and considered hefore 


various because 


able compensation. 
has not been appropriated and which is only available 
when appropriated for a specific object. Even where it 
is appropriated, its disbursement is very often in the 
hands of departments which do not appreciate the broader 
principle of management, which do not see that the prob- 
lems of making war are different now than in the past. 

As a concrete example of lack of familiarity with war 
problems, the Senate recently cut out an appropriation 
for the Bureau of Standards for the establishment of a 
gaging department to test munition gages, on the ground 
that this was not a militarv measure and did not concern 
the conduct of the war. Steps are of course being taken to 
have this item restored, but it goes to show how little the 
otherwise learned lawmakers know of modern warfare or 
modern mechanics. It also emphasizes the fact that the 
time has come when it is absolutely necessary to the 
welfare of the country to elect a fair proportion of en- 
gineers to both branches of Congress. 

Modern civilization as well as modern warfare is 
largely a series of engineering problems that must be met 
carefully and intelligently, if the country is to succeed 
in either war or peace. 

teturning to the question of volunteer service, it will 
be seen why many good men have not been called, men 
who would be of great value. No provision has been 
made in many cases for paying them a living salary, 
which is of course absolutely necessary in most cases. 

INDUSTRIES INVOLVED BY THE WAR 

Few realize the great diversity of industries involved 
in the conduct of modern warfare. In addition to those 
which have solely to do with war, we have all the 
normal industries of peace time, except perhaps for a 
few of the luxuries such as jewelry and limousines. Just 
as one example, take the building of the 32 cantonments 
or towns for the housing of the first 500,000 men during 
their preliminary training in this country. Here are 
32 cities, each to house 22,000 men, with all the attend- 
ant problems of sewage, water-supply, mess halls, bath- 
houses, storehouses and all the rest. Each town will 
cover about 720 acres and contain approximately 2000 
houses, which will require about 19,000,000 ft. for each 
cantonment or 600,000,000 ft. of lumber for them all. 
The high price of canvas and its scarcity make the 





lumber more economical in the long run, especially as 


the canvas tent usualiv needs to be renewed every six 


monthis. 

In view of 
being urged by many that we follow the English example 
amount 


these greatly diversified activities it is 
of relieving the War Department of the vast 
of work outside of the more or less strictly military mat 
ters, so as not to swamp it with details that might in- 
terfcre 
which civilians know 


with the work in which it specializes and about 
little. turn 
over to civilians such work as their training and quali- 
fications fit them to do, so that the army and the War 
Department may devote their whole energy to military 
niatters, They would 
then requisition such supplies as they needed, whether 
shells, baths, and it would be up 
to the civilian departments to supply them. 


very In other words, 


for which they alone are fitted. 


howitzers or shower 


Tite QuEsSTION oF TRUCKS AND AIRPLANES 

to which motor trucks have 
hecome necessities in modern warfare may be had from 
the fact that bids have already 
from one to 35,000 trucks of various sizes, ranging from 
1} to 5 tons, with 3 tons’ capacity as the usual middle 
figure. 

Luckily, we have been building thousands of trucks 
for use of the Allies, so that know that our trucks 
are fairly satisfactory, even if they do not fulfill all the 
specifications formulated by the War Department Motor 


Some idea of the extent 


been asked on orders 


we 


Transport Board. The major portions of these speci- 
fications can be easily met, and it will not take long to 
secure trucks that are in entire accord with the require- 
ments. 

If there were any shortage of trucks, it would of course 
be easily possible to commandeer many trucks that might 
be used to advantage. They would, inowever, have the 
disadvantage of not would add 
greatly to the cost of upkeep in the field and cause de- 


heing uniform, which 


lays from spare parts not being available for all the 
different On this the intention 
of the War Department to put into service ,fleets of new 
trucks that comply with the requirements as far as pos- 
sible. Trucks of a certain make will be kept in units 
with similar trucks, 


makes. account, it is 


so far as possible, to avoid the con- 
fusion due to repairs on a great variety of machines. 
Now that the Aircraft Production Board has announced 
some of its plans, we see how utterly misleading the 
newspapers were in regard to getting all machines abroad 
on account of ours not being worth while. Not that 
we are perfection, by a long way, or that we build fight- 
ing machines as well as the English or the French; but 
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they are using their utmost capacity in their own army, 
and it is up to us to add to the number of aircraft avail- 
able instead of using machines that our allies build. 

This leads me to comment en some of the practices 
I have seen in airplane-motor shops, which apparently 
hinder production without in any way increasing the 
quality of the motor. TI refer to the not inconsiderable 
amount of work that is entirely unnecessary, such as 
nickel-plating cylinders, scraping crank cases all over 
bv hand, inside and out, and similar work. 

Scraping crank cases inside is to get out all the sand 
from the foundry and keep this sand from getting into 
the bearings, which is of course highly desirable. But 
several excellent engineers in the airplane field assure 
me that equally good results can be had with a sandblast 
followed by an airblast and a bath of gasoline. And 
the hand scraping on the outside can surely be of no 
practical benefit whatever. 

One motor builder summed it up in a few words, which 
may show an attitude that is permissible in peace times 
and for pleasure machines, but that has no place in manu- 
facturing war machines where lives depend upon rapid 
production. THe said, “We get such a good price for these 
motors that we can afford these little extravagances, and 
the purchasers want to see that they are getting the best 
for their money.” 
adopting a new type of connecting-rod, which apparently 


This same excuse was offered for not 


has many advantages, but which does not look quite as 
attractive as the rod generally used. But when the rods 
now put into a certain high-powered motor cost $50 each 
in the shop and the new type can be made for much less, 
this becomes a problem for serious consideration. It is 
a matter not only of cost, but of the time which goes to 
make up that cost, that counts in such an emergency as 


this. 
Tre Exemption Boarps 


Now that registration day is past, the question of se- 
lection and exemptions is uppermost in the minds of all 
who realize the great importance of keeping the neces- 
sary industries going with the least disturbance. Even 
though we all realize how important certain industries 
may be, we also know that there is bound to be some 
disturbance, for every man who goes must be replaced, 
and this means time for the training of the new man or 
woman, as the case may be. 

While nothing has been definitely settled as to the 
method of deciding upon the exemptions, it can be safely 
assumed that one of the determining factors will be the 
evidence that all parties are acting in good faith. By 
making a careful list of the men considered of vital im- 
portance, before the selection takes place and regardless 
of their age limit, evidence is given that the list was not 
made to release anvone who was drafted. Such action 
is quite sure to carry weight with the exemption board, 
no matter who sits on it. 

From present indications there will be an exemption 
board in every Federal judicial district or in such sub- 
division of this district as may be required by the popu- 
lation. The composition of the board will, it is said, 
probably consist of one engineer, a doctor, a lawyer and 
a business man, although this has not been fully decided 


upon as yet. At any rate, it will contain representatives 


of industry and will not be entirely an army board, if 
indeed the army is represented at all. 
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Some recruiting officers have also shown admirable 
judgment in some manufacturing towns by discouraging 
the enlistment of men engaged in machine work of great 
importance. In cases where men have already enlisted, 
there is talk of their being assigned to duty back in their 
old shop, where they can be of the greatest value. Just 
how far this plan will be carried out is by no means 
certain, but the mere fact that such actions are even 
being considered is encouraging in many ways. 


THE PROBLEM OF ENGINEERING ABILITY 

One of the greatest problems at present is to utilize 
the engineering ability that is lying around loose, so to 
speak, waiting to do its share in the great work which we 
have ahead of us. This is a most difficult problem for 
several reasons, and I wish to counsel the many who write 
me inguiring how to get in touch with the right men or the 
right department, to be as patient as possible while the 
solution is being worked out. Few realize the magni- 
tude of the job we have tackled and how much organi- 
zation is necessary before we can be nearly as efficient as 
those who have been studying the war game and been pre- 
paring for it for 40 vears. 

There are thousands of engineers whose experience will 


be of value in various ways when some rational means 
are devised for utilizing their experience to the best ad- 
vantage. One of the present difficulties is that all the 


civilian engineering boards are purely advisory, the mem- 
bers in nearly every case giving their own services with- 
out remuneration. Moreover, they have no funds with 
which to emplov engineers who must have even a living 
wage during their employment. This is the case with 
most engineers, because the return which they, as a rule, 
receive for their services is not sufficient to enable ‘them to 
work without salary at present, much as they might 
wish to do so. 

Another difficulty is that the only way in which such 
engineers can get on the payroll, in most cases, or for that 
matter be given any authority, is to ‘give them a commis- 
sion in the army or It often happens, however, 
that a perfectly capable engineer could not pass the re- 


navy. 


quired physical tests and might be debarred on that ac- 
count. But entirely aside from these difficulties, the 
whole method is hardly in keeping with our desire to 
crush militarism, as we are certainly not crushing it when 
we extend it to engineers simply to get them on the pay- 
roll and invest them with their proper authority. Much 
thought is being given to this problem, and it is sure 
to be worked out satisfactorily in the near future. 
EsTABLISHING NeW INDUSTRIES 

Just to show that work is actually progressing in many 
important lines, even if not at all connected directly 
with the making of war, let me cite once more some of 
the activities of the Bureau of Standards. Not only 
has this bureau worked out a satisfactory method of 
making optical glass and set about making it regularly 
for military use, but it has also found the process of 
making chemical porcelain, which was formerly made in 
Germany and without which our chemical laboratories 
would be seriously handicapped. This porcelain is be- 
ing produced commercially in this country as a result 
of the bureau’s efforts, and we are now independent of 
foreign countries for our supply. The Bureau of 
Standards has also helped place the synthetic dye in- 
dustry on its feet, and we are now making good dyes. 
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Experiments are also going forward on the tanning of 
the hides of shark, porpoise and grayfish, with a view 
to relieving the leather market in some particulars. 
substitution of textiles for many uses of leather will 


assist greatly in this respect. 


I am also glad to be able to state that contracts are 
under way for the making of field artillery and that 
new firms are establishing shops for its manufacture on 


a large scale and in rapid time. 


One of the difficulties in the making of field and other 
guns of calibers of 3 in. or over is connected with the 
steel forgings and their heat-treatment. 
jectiles, the number of each heat must be kept on each 
forging, this number being transferred from place to 
The forgings, which must 
be of domestic steel, to insure our ability to duplicate 
“Gun steel” is simply 
a carbon steel, while the “alloy steel” occasionally spe- 
cified requires such additions as may be necessary to 


ylace as the work progresses. 
Fa) 


it at any time, are of two classes. 


secure certain physical characteristics. 
the sulphur and phosphorus content must not exceed 5 


per cent. 


The ingots are required to be at least four times the 
maximum area of the cross section of the rough forging, 
so as to insure a thorough working of the steel in forg- 
The lower end of each ingot, as cast, forms the 


ing. 
> 


breech end of the gun. 
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When practicable, the forgings are rough-machined be- 
fore heat-treating, but in the case of hoops and small 
forgings of less than 4 in. in thickness they may be heat- 
This first heat-treatment calls for an an- 


nealing from a temperature above the upper critical point. 


Should much straightening be necessary, the forging 
must be heated to at least 800 deg. F., but not higher 
than the last heat-treatment temperature; but minor 


straightening may be carried on as low as 300 deg. Fahren- 


heit. 


As with pro- 


53.000 Ib. 


the smaller 


In either case larger sizes. 


The usual requirements in 
liners and jackets are 90,000 Ib. 
tic limit on guns under 8 in. and from 3 to 5 per cent. 
less than this for larger sizes. 
requirement runs to 93,000 Ib. and the elastic limit to 
for all 
ments are 95,000 lb. tensile for small calibers and 90,000 
lb. for larger sizes. 
guns 

For breech blocks or plugs 


gun steel for gun tubes, 
tensile and 50,000 Ib. elas- 


For hoops the tensile 


sizes. For alloy steels the require- 

The elastic limit is 55,000 lb. for 
and from 55,000 to 60,000 on the 
breech bush- 


5B» 


ings, spindles or mushrooms and other parts, a tensile 


strength of 95,000 and an elastic limit of 65,000 lb. are 


required, 


lb. for alloy steel. 


* — 
Pa 
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R. E, Wells has been appointed engineer 


of the motor-car division of the Hyatt 
Roller Bearing Company. 

Arthur Letherby, formerly of the Kern 
Machine Tool Co., Hamilton, Ohio, has 


taken a position with the E. A. Kinsey Co., 
Qincinnati, Ohio. 

R. S. Lane, formerly chief engineer of 
the Hyatt Roller Bearing Co., has accepted 
positions with the Bearings Service Co. and 
the United Motors Service, Ine 

Ambrose Swasey, president of the War- 
ner & Swasey Co., Cleveland, Ohio, has 
been elected to the presidency of the Cleve- 
land Young Men’s Christian Association. 

Cc. A. Newman, formerly manager of 
sales promotion for Hennion & Hubbell, 


Chicago, Ill., has become sales manager of 
the Boiler-Kote Co., Fisher Building, Chi- 
cago, Ill. 


James Gibbons, formerly manager of the 
Baltimore office of the Van Dorn Electric 
Tool Co., has been appointed manager of 
the new office recently opened at 524 Wells 
Building, Milwaukee, Wis. 

F. T. Coup, formerly connected with the 


Chicago office of the Wagner Electric 
Manufacturing Co., St. Louis, Mo., is to 
take charge of the new Milwaukee office 
just opened in the First National Bank 


Building. 

Cc. S. Butler, formerly of the Hess-Bright 
Manufacturing Co., and C. F. Varoon, 
formerly chief production engineer of the 
Greenfield Tap and Die Corporation, have 
become connected with the Carlson-West- 
rom Co., a subsidiary of the Carwen Steel 
Tool Company. 

Henry 8S. Moos has been appointed direc- 
tor of sales in Spain by the manufacturers 


for whom the Sociedad General de Repre- 
sentaciones-New York has acted as agents 
in Spain. Offices, salesrooms and ware- 


houses will be in Barcelona, Bilbao, Carta- 
gena, Gijon, Madrid, Santander, Sevilla and 


Valencia. The New York office will con- 
tinue to be in the Hudson Terminal 
Building. 





Obituary 











William W. Green, late president of the 
Garden City Fan Co., Chicago, Ill. died 
at Niles, Mich. on June 2 Mr. Green 
Was responsible for the removal of his 
company from Chicago in 1902, and this 
proved to be a large factor in the industrial 
development of Niles, which is now a busy 
manufacturing center. 


The General Electric Co. 
New York offices from 30 
120 Broadway. 

Matthews & 


has moved its 
Chureh St. to 
Pittsburgh, 


James H. Co., 


Penn., held their third annual outing and 

picnic at Homestead Park on June 9. 
The Bridgeport Machine Co., Augusta, 

Kan., manufacturer of oil and gas well 


tools, is making an addition to its present 


plant. 


The Inter-State Machine Products Co., 


Inc., Rochester, N. Y., has opened an 
automatic screw-machine department for 
handling outside work. 


The Driggs-Seabury Ordnance Co., Sharon, 
Penn., has acquired all the property and 
assets of the Savage Arms Co, Utica, 
N. Y., and changed its name to the Savage 
Arms Corporation 

The Vanadium Steel Alloys Co., Latrobe, 
Penn., has purchased all Liberty bonds sub- 
scribed for by its employees and will allow 
easy payments covering the period of ap- 
proximately a year. 

The Union Switch and Signal Co., Swiss- 
vale, Penn., is installing a number of 
5000-lb. steam drop hammers and will in- 
crease its facilities for forging automo- 
bile axles, large gear blanks, crankshafts 
and camshafts. 

The 20th Century Brass Works, Minne- 
apolis. Minn., is erecting a two-story brick 
building 65 x 66 ft., to be used as a brass, 


bronze and aluminum foundry, and a ma- 
chine shop for brass finishing and special 
manufacturing. 

The American Machine Tool Engineering 
Works, 4854 West Kinzie St., Chicago, IIL, 
has taken over the lathe business of the 
National Engineering and Tool Works, of 


Oak Park, Ill., and will continue to manu- 
facture the lathe under the trade mark 
“AMTEW.” 


Forthcoming Meetings 














The twelfth annual exhibit of foundry 
and machine-shop equipment and supplies 
will be held under the auspices of the 
American Foundrymen’s Association in the 
Mechanics Building, Boston, Mass., from 
Sept. 25 to 28, 1917. The officers of the ex- 
hibit committee are: President, J. P. Pero, 
Missouri Malleable Iron Co., East St. Louis, 
Ill.; vice president, Benjamin D. Fuller, 
Westinghouse Electric and Manufacturing 


Co., Cleveland, Ohio; secretary and treas- 
urer, A. O. Backert, 12th and Chestnut Sts., 


In all cases an elongation of 18 per cent. and 
a reduction of area of 30 per cent. are specified. 
weight of material paid for is figured on the basis of 
0.2836 Ib. per cu.in. for carbon or gun steel and 0.2840 


The 


Frep H, Cotviy. 


Cleveland, Ohio; manager of the depart- 
ment of exhibits, C. E. Hoyt, 123 West 
Madison St., Chicago, Illinois. 


_ The American Society for Testing Mate- 

rials, affiliated with the International As- 
sociation for Testing Materials, will hold 
its twentieth annual meeting at Atlantic 
City, June 26 to 29, 1917 Headquarters 
are to be at the Hotel Traymore 


The Society of Automotive Engineers will 
hold its annual convention at Washington, 


D. C., June 25, 1917. 

American Society of Mechanical Engi- 
neers Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St., New York City. 

3oston Branch National Metal Trades 
Association Monthly meeting on _ first 
Wednesday of each month, Young’s Hotel. 


W. W. Poole, secretary, 40 Central St., 
30ston, Mass. 

Providence Engineering Societ:. Month- 
Ivy meeting, fourth Wednesday of each 


month A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 

New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Came. 
bridgeport, Mass. 

Engineer’s Society 
vania Monthly 
section meeting, 
Hiles, secretary, 
burgh, Penn. 

Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. 0. 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N # 

Superintendents’ and 
Cleveland Monthly meeting, third Satur- 
day Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, 
Ill Regular meeting, first Wednesday 
evening of each month, except July and 
August fk. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, III. 

Philadelphia Foundrymen’s Association 
Meetings, first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn 

Technical 
meeting, second 
Oscar S. Teale, 
New York City. 

The American and Canadian engineers 
and architects of Norwegian birth and de- 
scent will hold an informal congress and 
reunion at the Chicago Norske Klub, Logan 
Square, Chicago, Ill., Sept. 27 to 29, 1917 


of Western 
meeting, third 
first Tuesday. 

Oliver Building, 


Pennsyl- 
Tuesday ; 
Elmer K. 
Pitts- 


Foremen’s Club of 


America. Regular 
of each month 
Broadway. 


League of 
Friday 
secretary, 35 
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IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named 
PIG IRON—Qutatior were current a follow at the point New York Cleveland Chicago 
and dates indicated as June 15, 191% June 15. 1917 June 15 Lot : 
June 15 One Month One Pe rerr Teri eT rere 5.00 £.50 $50 
LO17 Ago Year Ago Toe calk ++ 5.00 ».00 , 7 
No. * Southern Foundry. Birmingham $40.00 $40.00 $15.00 ++ ager Sane ae nee. 7.00 8.25 7.50@ 8.50 
No. "X Northern Foundry. New York t7.00 £4.00 "0.75 a Guise ane g 00 11.25 1”.00 
No. ” Northern Foundry. Chicago 0.00 $4.00 19.00 ysis ; . : 1.25 : 
Bessemer, Pittsburgh 5.95 $4.95 "1.95 Carbon tool steel. base price 14.00 | wnt Te 
Basic, Pittsburgh 0.00 2.00 18.95 Special best cast steel. 14.004 18.00 wee — ne eee 
No. %X Philadelphia 16.75 O50 "O50 *In bars 
N 2, Valle 0.00 $2.00 18.50 —_— , . 
No Southern Cincinnati 2.90 £2.90 17.90 PIPE—The following discounts are for carload lots f.o.b. Pitts- 
Basic Eastern Pennsylvania 50 i800 "0.50 burgh basing card in effect May 1, 1917 
Gr forge, Pittsbure! $7.95 10.95 18.70 
ray I i reh BUTT WELD 
Steel Iron 
STEEL SHAPES—tThe following base prices in cents per pound Inches Black Galvanized Inches Black Galvanized 
gg 4 , © ° = a ¢ : 1, 2807 oor 
are for structural shapes 3 in. by j lr ind larger, and plates j “ » and *s $ Lob % » WH BB wave 8 = 
: 16°, 31% 
and heavier, from jobber varehouse at the cite named LAP WELD 
New York— Meveland Chicago +? 2714 % Ee ray 226 
One On Or One “% to 6 te 35 14 | Weeebieeteke 30° 16 
June 15. Month Yea J els. Ye June 15. Yea » ee aad FL ae! 31° 17° 
1917 Ago Ago 1917 Ago 191 Ago ca SO Ge eese 33° 20¢ 
Structural shape 5.00 ».00 3.50 ».00 3.°% 5.00 10 $1 to 6 ae 0 
Soft steel bar t.75 1.75 5 £50 .. 35 : rt) 3 ‘? BUTT WELD. EXTRA STRONG PLAIN ENDS 
Soft steel bar shapes 4.75 t.75 3.50 $50 B20 ) 3.14 , aT ) t 28% —— 
Plates bs 8.00 00 L225 7.00 ,. 65 s.00 3.50 Me s and s oS 20M t to 1%..... 35 13% 
: 4:3° 30 by ¢ 
, ta 1% 17° R41; 
BAR IRON—Prices in cents per pound at the places named at LAP WELD. EXTRA STRONG PLAIN ENDS 
follow ” +0 28 ly, ¢ 1% o4e 8 
BS SUCIOY - , 2% to 4 13 311, 1, 30% 16° 
J ‘ > $ ; On ear Ag 2 is ? e BD seesesvcees ‘ t 
June 15, 191 ne Seer Age 11, to 6 + 30 14 ¢ eee 326; 19° 
Pittsburgh. mill 1 -? = 60 3% to 4 347 2s< 
Warehouse New York +.60 Bavwe) 4! to 6 cow 3.3 p 
Warehouse Cleveland b.4 3b. : , te P : 
Warsheuss, Gricare 150 310 Stock discounts in cities named are as follows 
-—New York —Cleveland—, ~— Chicago —, 
ane as Gal Gal Gal 
STEEL SHEETS The following are the prices in cents pet Black vanized Black vanized Black vanized 
pound from jobbet warehouse at the cities named *% to 3 in. steel butt welded 38% 23% 3% 28% 13% 28 
3%4 to 6 in. steel lap welded 28% 10 39% 25% 39 % 23 
; { I > el Me > ‘ r¢ , _ > . . a - 
New York Cleveland Chicago— Malleable fittings, Class B and C. from New York stock sell at 5 and 
J f 5 from list price Cast tron, standard sizes, 34 and 5° 
a 6ClUl ae Ueto «C6USSSlCU ee ose METALS 
== = u == =o u& =o % 
a+ SA OFS Re ORS oa MISCELLANEOUS METALS—Present and past New York 
*No. °?8 black r 9.50 9.25 R65 8H 8.20 8.0 38.20 quotations in cents per pound 
*No. 26° black 7.65 940 915 355 8.15 310 840 3.10 June 15. One One Year 
*Nos.' 2"? and 24 black 7.60 88.35 9.10 ROO S10 838.05 BBD b.0D 1917 Month Ago Ago 
Nos. 18 and 80 black 7.55 9.30 9.05 R45 8.05 3.00) 8.30 $00 Copper, electrolytic (carload lots) * 31.00 33.00 "9.00 
No. 16 blue annealed S.10 8.20 8.50 $70 F795 3.70 8.70 $60 Tin 61.00 65.00 £5.00 
No. 14 blue annealed 7.85 8.10 S850 4.60 7.85 $60) 68.60 $50 Lead 1200 11.00 = Oo 
No 1’ blue innealed “uo aos S50 50 7 R80 3.50 R55 3.45 Spelter 9.°5 950 13.75 
No 10 blue annealed 7.35 9.00 8.50 boo 4.40 $.5D ROO ROO Thir narte nner . ' . . band ines on, 
*No. 28 galvanized 9.75 12.00 10.75 65 10.00 5.50 1050 5.50 *Third-quarter copper; for spot — the market price is 3: 
*No. 26 galvanized 9.45 11.70 1045 5.35 9.70 5.20 10.20 5.20 ST. LOUIS 
*No t ilvanized 9.30 11.55 10.30 "0 9.55 5.05 10.05 ».05 Lead 12.00 10.75 7.00 
Spelter 9.25 9.25 13.62 4, 
*For corrugated heet da rT ner 100 Tt 
At the places named, the following prices in cents per pound 
prevail 
COLD DRAWN STEEL SHAFTING From warehouse to con- -—— New York ~ -—Cleveland— — Chicago— 
umers requiring fair-sized lot the following quotations hold in is is 
June 15.1917 One Year Ago a in - os 
a? en ~.ecdecueeeae List plus 25° List plus 20 = © ke = Sh = © he 
ae eee : List plus 10 List plus 20 sa COA Orc a Or-< 
Chicago .....eeeeeees List plus 10 List plus 10 Copper sheets, base. 42.00 42.00 37.50 42.00 38.50 
Copper wire (carload 
' : lots) 39.50 19.50 37.50 39.00 33.00 10.00 37.50 
PDRILL ROD—Discount from list price are as followsS at the Brass pipe base t7.50 $7.50 £6.50 18.00 $5.00 417.50 38.50 
places named se sheets ar $5.00 $5.00 $4.50 41.00 +?.00 £3.50 $6.00 
Ext Standard aarp : — . ag @= an 1 o ean = en = a ae 
A — _ (case lots) 9.75) BNO 28.00 39.50 32.50 39.50 38.50 
New York eéetGweeawes ; 10 5° : 
Cleveland owe eee 5 0 Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
i go a ae A Oe sé os 50° heavier. add 1« polished takes le. per sq.ft. extra for 20-in. widths and 
under over “0 in a 
BRASS RODS—The following quotations are for irge lots 
SWEDIS NORWAY) IRON—This material per 100 Ib. sells - I S i é . 
7 _ EDISH ( rh aint ul per 100 It ll mill, 100 Ib. and over, warehouse; 25/ to be added to mill prices 
as follow Sane 25. 200% Que Yes Aes for extras: 50° to be added to warehouse price for extras 
New York .......c- &° 0.00 @ 26.00 $6.00 June 15,1917 One Month Ago Six Months Ago 
OEE OES Eee 12.30 6.30 Mill . , $42.00 $42.00 
Chicago 1°.00 5.95 New York $5.50 45.50 $44.50 
Cleveland F aon 38.00 4° 00 38.00 
In coils an advance of 50c. usually is charged Chicago $2.50 42.50 40.00 
Note—Stock searce generally ; - i : 
ZINC SHEETS—The following prices in cents per pound pre- 
vail 
WELDING MATERIAL (SWEDISH)—Prices are as follows See SOO CO Wks binder vcsecdientcecdswaadax 19.00 
in cents per pound f.o.b. New York ———In Casks——— —Broken Lots—, 
June 15 One June 15 One 
Welding Wire* Cast-Iron Welding Rods : P 1917 Year Ago 1917 Year Ago 
: New York "1.00 "4.00 21.50 "450 
‘ “4.4 by 172 in. long 16.00 Cleveland 23.00 "6.00 23.25 "6.50 
No ind No. 10 | \, by 19 in. long 14.00 Chicago 02.30 26.00 23.50 26.50 
ly - SB 2 2) eee 12.00 nt 
: ~ ° 9 ” : cena ° = . int - ‘ 
No 1 ‘ ease t 21.00@30.00 % by 21 in. long 17.00 _ ANTIMONY—Chinese and Japanese brands in cents per pound 
Ri ne. ine Special Welding Wire for spot delivery, duty paid 
Ho 38 specia elaing ire ” ie June 15.1917 One Year Ago 
ave we eeorveccoce a 33.00 I ig Gory ee ee 20.00 "3.00 
30.00 NEY oe is" Gos iia ar erin what abba Al wari Re ie te dana acid eae 28.00 52.50 
*Very scarce 38.00 DEY ii iwwinsadscacnas ened cee ma wedines 27.50 46.00 
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SYNOPSIS —The work-handling methods of lve 
Curlis Co. are exrce plionallu interesting at this 
lime. when every bil of available information. ve- 
ye er ae , , . . . 
garding munition methods finds veady application 


nm our shops. 





At the time the contracts for 8-in. shells were let by 
the British Government, the Curtis Pneumatic Machin 
ry Co, St. Louis, Mo., was engaged in the manufac- 
ture of pneumatic hoisting machinery and air compres- 
sors. It is interesting to note that the company has not 
only continued the manufacture of its regular lines, but 








4 








considered it impracticable, if not impossible; but the 
Curtis company was so sure that it staked practically 
everything on the success or failure of its ideas. That 
these ideas were correct is evidenced by the fact that the 
company now has a capacity of about 100,000 shell blanks 
per month. While its process is fully protected by patents, 
it has been patriotic enough to give a number of mills 
and forge plants free use of its patents and has aided 
these concerns in every way possible; and it has given 
free use of its experience and patents to the United 

States Government. 
There are some details in the process which make this 
method of forging practical. As information about 
these items would be 











of great benefit to 
enemies of the United 
States and its allies, 
it is considered best 
to omit them: but no 
doubt any manufae- 
turer who wishes to 
use them in a legiti- 
D mate way can secure 
permission from the 
Curtis company. 
When the forging of 
these shells was first 
started, the stock was 
secured in rolled bars 





and cut to length, as 
shown at 2B, CC, D, 
Fie, ig Later, it be- 











FIG. 1 A CAST AND THREE BAR-FORGING BLANKS 


that it has inereased its output over dO per cent. For 
handling munition work. it was renamed the Curtis & Co, 
Manafacturing Company. 

Sime large manufacturers of forgings and many steel 
mill) refused to consider this method of forging, as they 


are 


. came impossible to se- 
cure — sullicient reiw 
material to meet the 


demands, so it was found necessary to use steel castings, 


as shown at A. The dimensions of these blanks, or ingots, 


» given in Fie. 2. 
The first ste pin working up rolled stock is shown i! 


Fie. 3. the bla heine first cut to length with oxyaccty- 
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8-In. Cast Ingot 


FIG DIMENSIONS 


FIG. 5. 
lene torches, details of 
shown in 
One 


which are 
Fig. 4. 


Operates on 


tor I) 
one ste 
; 


the STOCK al 


only of 
cuts to a depth o 


about } in, after 
which the blanks ar 
broken apart under a 
press. The steel in- 


gots are cast In iron 


molds, which allow 


about 25 pel cent. tor 


riser and cutoll. thus 
Insuring perfect cast- 
ings. The first inspe 


and cutting off 
are handled at the 
steel foundry, andl tha 
blanks A, Fie, 1. are 


delivered to the 


tion 


horge 


shop ready for forg- 


ing. The analysis of 
both eastines and 
rolled STOW k is taken 


care of at the foundry 


and mills. It shows 

















APPARATUS FOR GRINDING OUT DEFECTS 
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DETAILS OF OXYACETYLENE-TORCH STAND 
about 0.50 carbon and the correct proportions of mangan- 
ese, sulphur and phosphorus. 

All inspection is done by British Government inspec- 
tors. The first inspection after the stock is received by 


the forge plant ix for cracks, seams and other defects. 
It also sometimes happens that pieces of the iron molds 
adhere to the castings. All rejected pleces are passed 
to the “hospital,” where cracks and seams are eround 


hig. 2, 


with the oxyacetylene torch. 


and other defects are removed 


It is very important that 


out, as shown in 


these defects he removed before forging. Otherwise, 


they will extend through the forging and cause it to be 
rejected later on. 

From this point on, the manufacture is 
the same with both the cast ingots and the rolled stock, 


process ot 


and the work is routed in such a manner that practically 
a continuous stream of shells passes through the various 
operations, through the final inspection and to the ship- 
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FIG. 6. GENERAL VIEW OF HYDRAULIC SHELL-FORGING 





ping department, 
ready to be loaded on 
the cars, The _ first 
operation is heating. 
This is done in double- 
ended oil-fired — fur- 
naces, the blanks be- 
ing fed into the fur- 





naces at one end, As 
fast as ai blank has 





reached =the — proper 
forging heat and is 








removed from the op- 
posite end, a new 
blank is fed in at the 
other end and started 
through. In this way 
the furnaces are kept 
loaded to full capac- 
ity at all times, and 


maximum production 


is assured, As soon 
as a blank has reached 
the proper forging 
heat. it is drawn from 
the furnace, scaled and 
passed down the roll- 
erway A, Fig. 6, until 
it reaches the elevat- 
ing, or loading, device 
B, which tips the 
blank up and drops it, 
nose down, into” the 








die under the hy 
draulic press, The 


COOLING TUNNELS ANI ¢ ) \ } 4 first, or “cluoegiug, 
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punch forces | down into the die. The traveline head 
C, which carries the punches and stripper, is then 
moved over, The plercing punch makes the bore ot 
the shell and at the same time causes the metal to 


flow up and around the piercing die, in much the same 


manner as clav flows out of a tile machine. The pul h- 


es are now raised and returned to first position, and 
the knock-out pin in 
the bottom of the fe 
male ie pushes the 
shell blank up \ 
workman catches it 
with a hook and tips 


it over into the roller- 
D, and it 
down to the inspector, 
tests it 
centricity of the bore 
the outside. If 
it passes inspection, it 
the 


way [alse = 


lor con- 


who 
with 
Is carried along 
rollerway and into the 
cooling tunnels, 
Fie. 7%. 


tunnels 


shown in 
These cooling 
are double ended and FIG. & 
are supplied with air 

pipes and stacks to carry off the heat. Otherwise, with 
shells cooling in the open shops, 
high that the 
for the length and 


hundreds of white-hot 
the would 
would be work. A vave 
shape of the shell nose is shown at A. 

After cooling, 
defects brought 
spected for concentri ity, on th 


temperature become so men 


unable to 


the blanks are spree ted for cracks and 


forging. They are again in- 


out in 


motor-driven machine 
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Shells failing to pass these last two inspections a1 
<ent to the hospital, and cracks and other defects at 
Those th: 
can be cleaned up without going so deep as te interfe: 
the 


spectors. 


removed Ly erinding, as before described. 


with final machining are again passed to the i 
Blanks that 
taken to the turning department and _ place: 


run out too much or show dee; 


scars are 








THE SHELL FOR ECCENTRICITY 


& Van Dervoort shell lathes, and a roughing 
If a sufficient cut for finishing is still pos- 


re- 


Ol} Root 
ut is take. 
*zible the blanks are passed to the inspectors. It is 


markable that but about one per cent. of the shells ar 
finally rejected by the inspectors. 

All shell blanks are given a final heat-treatment, which 
the manufacturers call “normalizing,” in the furnaces 


shown in Fig. 9. The blanks are loaded on cars and 














FIG. 9 THE NORMALIZING 
illustrated in Fig. 8. This machine consists of a ro- 
tating mandrel, with solid nose to fit the inside of the 
shell hose, al dl expanding fit vers that evTip the bore of 
the shell at the butt end. The wheels A) press against 
the outside of the shell as it riated, and pointers at 


re ane the outside. 


B show the eccentricity between the bor 





FURNACES 





TRUCKS AND AIR APPARATUS 

d into the furnaces at A, where they are heated to 
the proper temperature. As they reach the end of the 
furnace, they are passed back through a cooling tunnel 
B and cooled, after which they are ready for loading into 
At D are tongs and an air lift used 


cars for shipment. 
load and unloading shells from the small cars: 
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shows another adaptation of the air lift, used to push 
the cars into the furnaces. At C, is a shell from which a 
test piece has been cut. As stated before, the analysis 
is handled at the foundry and mills, but the physical 
tests are made in the Curtis plant. The castings come 
in lots of about 130 pieces to the heat, and one. shell 
out of each heat is given a physical test. 

Fig. 10 shows the receiving and shipping sheds, where 


all material is handled with crane and with electromag- 











net lifts. It will also be noticed that, wherever possible, 
rollerways are provided, and these greatly facilitate the 
passing of material from one department to another. 
Wherever it is necessary to lift stock, air hoists are used. 
These are of the company’s own manufacture; and as 
these hoists are subjected to extrem ly hard usage, it 
speaks well for the produ t. 


“. 


Designing To Suit the Shop 
By Witniam S. AYARS 


How many draftsmen and designers, throughout the 
length and breadth of this continent, get “sore” every 
day at somebody out in the shop. who picked a= lovel 
drawing all to bits because it did not suit the available 
tools? I can recall quite a few experiences of this sort 
in my early days at the board; but the lesson was learned 
before any considerable damage was done. It never does 
a draftsman any harm to go out into the shop once in 
a while to get a line on the equipment and what it 
will do. 

| Was once employed on boiler and engine design in a 
large shipbuilding plant. The noon hour in the shop 
and that in the office did not synchronize. This was most 
fortunate, as a draftsman could spend at least half an 
hour of his recess out in the shops, which were then at 
work. 

Nothing is more fascinating than to watch something 
grow into completion that a few weeks before had been 
schemed out on a piece of paper. It is often interest- 


ing, and sometimes cruelly instructive, to listen to the 
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comments of the man in overalls—especially if he does 
not know who fathered the job he is on at the time and 
addresses his criticism to the bashful designer as being 
the nearest listener. | even had the pleasure once of 
heing taken all over the engine and boiler room of a 
small steamship by her chief engineer. Everything about 
her was carefully explained to me, as it would have been 
fo any other interested passenger, when [ myself had 


heen responsible for the design of every bit of her equip 





FIG. 19. RECEIVING AND SHIPPING SHEDS EQUIPPED WITH CRANES AND LIFTING MAGNETS 


ment. I had to take the bitter with the sweet, but the 
chief never knew md been head draftsman of the plant 
that built his cralt. 
ll one mistake made on that very job. [ had 
lesigned the bedplate of the engine, a four-cylinder 
iple, for bored seatines for the boxes instead of planed 
ones, because | had read somewhere that this was a 


cheaper way to machine them. Some time after the 
ve | , , ' ] oat {] { =e » th: 
steel castings were in the shop, the foreman told me that 
he wished I had taken him more into my confidence on 
that job while it was still on paper, as he had no proper 
equipment with which to bore the seatings cheaply, Te 


said he could have planed them verv easily, however, the 


whole lot at one setting: and there were eight of them. 

Everv chief draftsman ought not merely to be on 
speaking terms, but as intimate as he can find time to be 
with the foreman. It happens in my own case that | 


] 


have usually found the machine- and pattern-shop fore- 
men the most useful: but any work around steel steam- 
ships brings out the need of knowing a lot about pipe- 
work, boilermaking and smithwork. In some shops t] 


e 


foremen want every little detail on a drawing: in others 


they like to have considerable left To their own disc rf 


tion. This latter method takes quite a lot of responsi- 
bility off the designer’s shoulders, but I think this respons- 


ihilitv belongs to the designer: and he has no business t 
shift it onto the foreman, whether the latter wants it 
or not. 

If you mark a flange to be “drilled for 1}-in. studs,” 
how large a drill should be used? It would seem better 
to mark it “1,3,-in. drill for 14-in. studs,” provided that 
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particular job. 
1, 


clVes the necessary clearance for 


furthermore, in the second case, nobody in the shop 
needs to exercise judgme nt. and thr Mah ol i drill 
press does not need to hunt around hol thr hoss in ordet 


to find out how big a drill he should 


Draftsmen are pron Tt? roving, (| me thods t it suit 


perfectly in one shop do not aiwavs transplar 1 t 


Some shops have things beautifully standardizes and 
others run, sometimes quite prosperously, on the “l’guess 
and b gosh system.” But the standards in well-stai dard- 


ized shops are not always made known to the newcomer, 
and he vets into trouble accordingly, I once spent con 
siderable time figuring out and designing a triple butt- 
riveted joint for a boiler, only to be told later by the 
chief, “Oh | forgot to tell vou we have all these riveted 


joints standardized, and you must always use our stand- 
Ile then due 
his desk and handed it to me with strict injunctions 


Later | 


out a crumpled blueprint from 


ard joints.” 
nol 


found 


to lose it or let it yet out in anv Wat 

that it was merely a copy of the standards given out 
eratis by the Hartford Boiler Insurance people and to 
be found in almost any catalog of reputable boiler manu- 


facturers. 
ANOTHER PROBLEM OF THE DESIGNER 


Another 


specifying something which is new 


cood designer must look out for is 


thing a 
to the shop and which 
is not thoroughly well known to himself. 

Many the 


of the type, 


** ! bbl 
Show-Me Type are aiso 


good workmen ol 


ae enn’t he-done’ N obod woul ] expect an 


architect to go up on a sealfold and show a bricklaver or 


Work a 


a stone mason just how to do a bit of diflicult 


his trade, but a good machine designer is not expected to 
call for any piece of hand or machine work he cannot 
at least show the workmen how to vo about ti I shall 
never forget the jov with which Lb once tackled a job in 


the shop that required some difficult hand-clipping of oil 
grooves, | had designed the What earine, which Was 
for the trunnions of the air-pump beams, or “levers? ol 
a triple marine eneme, and happened to Walk thro rh) 


Was pultine Ww together. 
nel | 
al t 

“Well, then, perhaps vou can show me how!” 


the shop just as a “fitter” 


Was cutting the CTrOOVeS made hold to tell 


wrong, 
him so. 
was his rather contemptuous retort. 


I had eut some miles Ol those erooves 1] The preceding 
four vears, so | took his tools and started Mn. Af te recut 
ting a few inches, he reached for them and said he was 


convinced. remarking that I had “called the bl 


stanchest friends. 


wavs, thereafter. he was one of my 


STYLE OF THE Suop IMPORTANT 


when 
! 
the 


that if <s ap- 


Another thing a draftsman must notice carefull 


he starts to work with a emplover is the style ol 
output. I 


plied to clothes. 


new 


“stvle” in the same sense 


mean 


| have known Mmocomorive men who could 


locomotive some distance and tell by its 
It is a rare 


he maker of any automobile as 1 


look at a away 


stvle just who built it. schoolboy today who 
cannot tell at a glance t 
flashes past. 

Only last summer a machinist in Bethlehem, 
marked of a certain machine tool that it was a “bear for 


7 No designer cal 


to introduce novelties or even Improvements into the de- 


work. but had no stvle about it. 


sign of a standard and well-known product unless some- 


body a great deal higher up authorizes him to do so, if 





Vol. 


16, No. 26 


. ] ] 
rome to cause any noticeable depart 


These changes are 


irom i stvle of the product. On this point, as Ol 


a great mal others, one of the best men to consult Is 
the sales mat iver. 


Dots on 


sion | can offer to designers in eeneral these 
designing to sulf vour own shop: 
I. Study the machine shop equipment until you have a 


} | 
ropouel ie 


ea of the maximum sizes of single pieces that each 
tool Cal handle. 


2. On anv job where you can alter the design one way 


or another without affecting its strength or usefulness. 


it for machining on the tool which will do it best 


: ‘his Ix pretty sure to he cheapest. 
oda to he 


or three times, a simple forging or building up 


desien 
and itil 
, On 


eKest, 


zmall pieces not apt called for more 
than 1we 


from structural shapes is often much cheaper than a 
Casting 

|. Beware of calling for any hand or machine oper- 
ation that may be novel or difficult unless you either know 
2 man in the shop who can do the work or are 


to do it 


. 
rhnere _ 


prepared to go out there and show someone how 


vourself. 


5. Look out for any change or improvement in a stand- 


ardized product that will alter its general style. 


6. Always, and everywhere, design for an absolute min- 


imum of handwork on evervthing. 


| nieht add as a postseript that every designer, at the 
outset of a new plan, should have a clear idea whether 
the machine to be manufactured is wanted in small. 


medium, large or continuous quantity, as this will radi- 


cally affect the design and the manufacturing equipment 


necessary for the most economical production. 


ol 
d 


Relative 


By Josep 


Accuracy 
R. SIEPPARD 
William S. 


denoting 


Referring te an article by 


Avers, 


relative 


on pave 


157. advecatinge a method of ACCUPACY 


rv dimensions, | will vive 
<c heme that | rele 


lacturimge concern that 


avery vood and vet simple 


ypted while emploved hy a large manu- 


made thousands of dollars’? worth 


of tools vear] 


The de imal <Vstenl Was used CONE lusive lv. 


ind the details were dimensioned as follows: 
Variation Allowed + or — Manner of Dimensioning 
Patt ! 01 8.5 r 7.0 
Patter nd rh machined 
0.01 8.52 or7.00 
I | dimensions 0 001 8 523 or 7 000 
Ml t limensior 0 0001 8 5237 or 7 9000 
These dimensions applied to the tools and fixtures 
mnnilv. as the manufactured parts were dimensioned with 
limits in the usual way, denoting the accuracy required 
eXcepr T dimensions that did not require such accuracy, 
\ e dimensioned in the same manner as the first 
two cases in the table. 


Cutting Short Rods to Length 
By A. 


Several hundred round rods ! in. 


KE. HoLapday 


in diameter and 3 in. 


long were to be squared off to 242 in. long. A piece of brass 


tubing was procured about 1? in. inside diameter, } in. 
this nd 2 in. long, and this was cut once lengthwise 
and | full of the rods. The tube was then placed 
in a four-jawed chuck and the rods were cut to lengt! 
in shert time. 
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The Human Potential in 


By OrTTo 





SYNOPSIS—In this article Dr. Geier, whose ex- 
perience and study of the subject make him an 
authority, points out the means of increasing the 
industrial human pote ntial hy means of proper 
Dr. Geier 
clusive arguments and cites many interesting CL- 


medical care, Pres¢ nts some very con- 


am ples that shaw the dollars and cents return of 


proper shop dile dit al SU pie rviston. 





For the past three vears history has been writing the 


terrible story of the human potential in modern 
Asa result of a long period of peace, we Americans had 
looked upon war as a most removed possibility, attested 
to most strikingly by our present state of utter unpre 
paredness, 

It was rather our subconscious minds that recognized 
the great sea power of England or the militaristic spirit 
of Germany. Our real attention was focused, not on the 
plans and intrigues of governments, but rather on the na 
When we travele 


! 
} 


tional characteristics of their peoples, 
in Germany, we admired her order and cleanliness, her 
Gemuthlichkeit. 
phers, revered her musicians, studied and copied her edu- 


The world paid homage TO her philoso- 


cational systems and longed for her thoroughness and 
scientific capacity. 

Perhaps for the first time since the Civil War, we are 
thinking together. Our national consciousness has been 
The pettiness in us is disappearing, and true 
to the foreground. And 
tasks has our entering the war brought to industry? 
Huge production? Yes! But is that all? Have not old 
truths as to the value of the conservatism of labor taken 


reb rn. 


Americanism what 


is coming 


new form, new emphasis? Has not the human potentia! 
in industry in the nations abroad finally been the meas 
ure of their potential on the battlefield? Has the inter 
dependence of man ever been more fully demonstrated ? 
Has the mutual dependene e of labor and capital ever been 
so strikingly proved ? 

THE 


The question that presents itself is this: 


PRESENT QUESTION 

Can we keep 
pace with other nations in war, and will we keep pace 
industrially after the war? Can we stand this new type 
of competition unless we likewise enter upon the program 
of the new social order? Will not the programs of our 
National Association of Employers, chiefly defensive in 
the past, necessarily become so ially constructive? Will 
not labor have to seek leadership capable of best adjusting 
itself to these forward-looking steps ? 

War has lifted the discussion of the human potential in 
industry out of the realms of philosophy and has used it 
as the foundation stone of a national economic policy. 
The Council ot National Defense has appointed a Com- 
mittee on the Conservation of the Health and Welfare of 
the Worker, and in the interest of the health and 
ductiveness of labor proposes to establish definite stand- 
The human potential of the na- 


pDro- 


ards of plant operation. 
tion is needed at its maximum, for the country cannot 

*Extracts from an address delivered before the joint session 
of the American Society of Mechanical Engineers and the National 
Machine Tool Builders Association at Cincinnati. 
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Industry 


GEIER 


afford the usual labor losses due to accident, disease or 
fatigue and industrial poisoning. 

A right-minded, forward-looking man does not wait for 
compulsory legislation to develop his business organiza- 
tion to the hiehest devree ot efficiency. This type ot man, 
for the 
and technical divisions of his plant, but when most sue- 


Vears, Has developed not only administrative 


a great deal of thoueht to the human 


the elving 


cessful, has given 
equation of happiness and meting out justice 


to his emplover x. To him it was apparent that by in- 


tensively studving the health of his workers he was es- 
tablishing some splendid new points of contact between 
himself and his men and in so doing narrowed the gulf 
that has always existed between capital and labor. 
Industry the 
lationship of master and man, which passed with the 
Master and 
master largely 


must find a substitute for valuable re- 


ereater Industrial concentration. 
The 
the man. 

Now ip 


th par envelope eXpresses the only bond between the two. 


comine 0 
molded 
Then they had real 


Dien worked elhow to elbow. 


the thought and living of 


} rsonality ror ear h) othe - too many Instances 


some Vears avo, industry hegan to recognize its social 
obligation. It saw the economic advantage of substituting 
Bs al 


fine, light, well-ventilated buildings for the dark. unsani- 
It was at about the 


same period that many abortive attempts on purely pater- 


tTar\ workshops ol the cood old davs. 


nalistic lines at so-called welfare work were started. which 
in most instances failed to make any real contribution to 
the better understanding of labor and capital. It 
indeed he 


would 
a foolhardy individual who should attempt to 
interest the members of labor organizations in that kind 


. 1p 
ol wellare work. 


Hearty Work Most Important 


The activities of the human service department should 


he founded on intensive health work. Health Is our most 
vital possession. 


right livin 


Healthy bodies promote right thinking, 


Q. eood habits, and it is upon such factors that 
The 
to the human potential had best. there- 


Under 


physician it will be the great melting pot of the 


stability and Jovalt are engendered. 


poms oft anproacn 


fore, be through the industrial dispensary. a high 
crac 

Here the virtues and the 
apparent. The 
Through 


that it pays to be healthy, 


human experiences of vour men. 
the 


physician will also be 


will he 


weaknesses of men most 


confessor, adviser, priest. 


him the emplovee may learn 


ood habits. 


steady and of @ 


] ce 
the 


IIe does not hesitate to preach 
sober first” campaign. 

Your industrial dispensary, with a dental clinie as its 
adjun t. will advertise itself, 
tact 


It will come in daily con 


with 5 per cent. of your force, the equivalent of the 


whole force each month. To respond to all the possible 
services that grow out of these frequent conta ts, it will 
require one full-time physician to every 750 employees. 

Your men will first use this department for their slight 
next, they will begin to call the doc- 
tor’s attention to some surgical defect with which they 
have been suffering. 


cuts and accidents: 


They will want to know what to do 
about their ruptures, whether it is necessary, for instance, 
to have their hemorrhoids removed. A little later the 
doctor begins to get the history of their chronic rheumatic 
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conditions, gastric conditions, constipation, 
neuralgias. 


I recall 


children. 


Italian watchmaker with five 


His complexion was pale and pasty. He 


the case of an 
scemed 


anxious to please his foreman, but his work, like 


remained rather pale. He had a had record for abse nee and 


His average earnings amounted to $13 per week. 


that he 


lateness. 


showed had been sufferine with 


for ~0 


Investigation 
ly Cl 


7 
had enough 


hemorrhoids vears and repeatedly ad- 
confidence in 


As a 


that now his 


vised against an operation. Tk 


undergo the operation. re- 


the plant physician te 
Was raised, ~() 


premium carnings are nearly as 


In other 


sult, his physical efficiene 
ereat as his wee ‘ly 


wages formerly were, words, the operation has 


Inelhicient 


practically doubled his wages. An an, an 
active candidate for the human scrap heap, one whose 
family had been on the poverty line for vears, had been 
converted into a happy, productive citizen, 

In your industrial all-day dispensary vour men wilt 
Frequently learn that, while they have ly treated for 


rheumatism on the outside they are actually suffering from 


broken arches. Again and again men will be found who 
are continually taking headache dope for headaches du 
either to gastric conditions or eve-strain. Untold num- 
hers of your men will be found whose working capacits 
has been below normal: whom you have always felt mor 


or less sorrv for and therefore did not dis harge, hecaus 


they seemed anxious to make good, but they never quit 
“reached.” Quite a lot of these will be found suffering 
with chronic intestinal toxa mia, while fully as many will 


lowered vitality has been 


he lise ove;nre d whos 


induced 1y\ 


roots and ea. 


| 
mMCCSSCC npvorri 


years of bad mouth hygiene, al 
I am just 
treated for rheumatism for years and who never was 
A care ul 


teeth to bi responsible, 


thinking now of such a man who had been 


abl 
to vet out of the subnorma|l class ol worke rs, 
checking up showed pvorrhea of tl 
With six months’ 


: rr reased 
his earning capacity by nearly 100 per cent. 


supervision and care. that man 


ANOTHER MistTAKE IN DIAGNOSING 


While we are speaking ol 


eall a case of a man who for three weeks suffered ex 
eruciating neuralgia of the face and head Ile was tl 
tvpe of man that puts off going to a physician until the 


] 
showed that he had a ver 


Ss and some pvorrhea: \ 


1], 


last Examination 


dirty mouth, a number of sna 


moment, 


rav showed an unerupted cuspid tooth Iving horizonta 


the 
hours after the removal of the un 


pressure therefrom causing the pain. Twenty-fou 


rupted tooth and th 
had 


heen called 


old snags, all pain disappeared. If the plant dentist 
been an average dentist, no X-ray would have 
for and the man would, for weeks, have lost sleep and time 
from work and have considerably reduced his vitality and 
working capacity. 

In passing, we might mention one other case where the 
man 2 
nausea, sleepy, draggv feeling, practically no ambition for 
Physical 


showed nothing unusual. except that the tee 


was losing a dav or two each week as a result of 


work and eradual loss of wel rht. examination 
, 7 
th were had 
old snags wer 


The 


In six weeks he gained seven pounds 


Cleaning up the mouth and pulling out the 
followed by 
trouble disappeared. 
and had a new bite for work. 

The plant dispensary, with the economic pressure back 


immediate improvement. stomach 


of it to get results. will go farther to establish a diagnosis 


1 1, 
WACACTICS, 


his skin, 


and ret irned the day after. 
hii eto Trepol i 
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It sees the financial advantag 
to the patient and to the company to spend a few dolla: 
for X ray. If the employee cannot 
pay for t onsultation, the plant physician can always 


than the family physician. 


for consultation or 
hand upon some consultant on the outside whe 


There 


vet a ule k result. 


will do the work for nothing. is a drive behind 


tne plant physician to 


is another typical example: A man returning to 


work reported to the plant physician on account of his 


5 1 } 


absence, saving That he had heen treated hy his 


iwo Weeks 


family physician for neuralgia. Kxamination showed 


he still had temperature as well as pain over one ol 


the bony cavities of his head. He was immediately re 


pits, 


ferred to a specialist, who drained the antrum ol 
| pain that he 


| re of which was the cause of the 


had been suffering. Ile was immediately relieved. 


PitysIcAL EXAMINATIONS VALUABLE 


in ; 
Too much cannot be said for physical examinations of 


No one knows how many cases of incipient 


tuberculosis are present in his shop force. There are an\ 


number of men whose appetites variable, who tire 


are 


nut who have ho cough or svVimptoms that would 


Custit' 
make them consult a physician: are perhaps merely ir- 
Thev 


In so many cases of 


ritable and have a dragey feeling and no “pep.” 
ittribute their weariness to the job. 
an early diagnosis of incipient tuberculosis, an enforced 
rest of a month or two will put these men on their feet 


It is equally difficult to sav how many cases of Brights’ 
disease are TO he 


found in the average plant. It is an 
advanced before show- 


nsidious disease that may be quite 
Only 


university 


Ing any svmptoms, recently a young cooperative 


tiicient 


rrom the 


examination on 


was given the required physi- 


entering this course. He was sur- 


prised to learn from the plant physician that he had an 
advanced case of Brights’ disease. Te was immediately 


laid off and sent to his family physician for treatment. 


month. 


within the 
Ai vone who has ever had any personal experience with 


itated and irritating appendix will recognize the 

lue of being without an appendix. There are a num- 
er en working in our plant, whose families, we be- 
e, would have been minus their bread-winner, had 

t not been for the prompt removal of the vermiform ap- 


interested in two cases 


You will. I helic ve, by 


iperior advantage of the industrial clinie 
ities that 


~hpoy THe Ss 


it presents for close observa- 


opportun 


tio \ man came in early one morning complaining of 
stomach ache It seemed like a simple Cast of cramps. An 
r later he returned again saving that he felt worse. A 
SOU" examination revealed that he had how developed 
al svmptoms of acute appendicitis. Ife was minus 
s appendix at noon, out of the hospital in two weeks 
ned to work at tl nd of the third. This man’s 

tt nee card showed a bad record for the eight months 
the operation, undoubtedly due to chronic ap- 

her case is interesting from another point of 

s man was taken ill with cramps in the even- 

i king hours: he consulted the neighborhood 
phys . who, as was later proved, prescribed morphine 
to quiet the pain. The man staved at home the next day 


He left his place at the 
to the plant physician. 


He 


oa. 
{ IIS avsence 
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explained that he felt all right and, shaking the bottle, 
said that he was taking this medicine. In spite of the 
fact that he was 6 ft. 3 in. tall and weighed 200 Ib., he 
did not look all right to the plant physician. On examina- 
tion the latter found that the workman had a tempera- 
ture of 1023 and a pulse of 140. The pain in the ab- 
domen, however, was dangerously masked by the mor- 
phine. Under great protest he was taken to the hospital! 
and operated on immediately. A very much swollen ap- 
pendix, ready to burst, was removed. The initial signs 
of peritonitis already existed. <A life is said to be worth 
$5000 to the community. It difficult for the 
company to fix the value of keeping alive this very ef- 
ficient employee. 

| have interpolated these few cases as examples of the 
real conservation of the human element that takes place 
within an organization of industrial medical service. 


would he 


Tie Narrow-Visionep EMPLOYER 


The development of the human potential with all its 
mutual and economic advantages will not be introduced 
in industry where the employer does not possess some 
social vision. I am thinking just now of one narrow- 
visioned employer, who was recently interviewed by some- 
one who was anxious to gain a consensus of opinion as to 
the value of employees’ service departments. The total 
human equation in this particular industry, employing 
some 1100 men, was represented by a mutual aid to which 
the company contributed annually the large sum of $100 
(less than 9¢. per man). 


sociation at its annual picnics, given for the purpose « 


It was necessary for that as- 
F 


raising money, to invite the employees of a number of 
other smaller concerns. In other words, for the sake of 
a few dollars raised by inviting outsiders, this company 
blindly encouraged the undermining of any good feel: 
ings of fellowship that might have been encouraged among 
its employees by this one annual getting together. The 
same emplover boasted that the efficiency plan of wages 
greatly reduced the cost of production, returning $10 
for each dollar put into that system. 

In discussing his men he spoke only of their lack of 
lovalty and the lack of lovalty on the part of the fore- 
men. With an injured air he told that petitions for the 
unionizing of the emplovees had been in circulation in his 
shop for two weeks with the full knowledge of the foremen 
that fact. The result 
that “the shop is fully organized and the union has his 
company under its thumb.” It it had been 
the custom of this company to entertain the foremen once 


before he discovered is, he Savs, 


seems that 


a month with a dinner and smoker and that one of these 
entertainments was held the night before the discovery 
of the petitions. With stupid satisfaction he said that 
thereafter It not sur- 
prising to note in passing that the labor turnover in 


foremen’s meetings ceased. is 


this plant is 305 per month. This man, who gives the 
whole sum of $100 toward the sole codperative effort on 
the part of the men to care for themselves in times of 
illness loses $100,000 per vear in excessive labor turnover. 

If I were called upon to make a diagnosis of that em- 
plover, I would venture to say that he has an aggravated 
case of mental strabismus, or mental crossed-eve. He does 
not realize that the sound-minded industrial procession 
is passing him. 

To you men who are seriously at work solving the 
problem of the human potential in industry, permit me 
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to say that most of vou are overlooking the possibilities 
for service that the socially minded physician may render 
you and your emplovees. The proper place has not yet heen 
accorded him. You have not given him an opportunity 
to make one for himself. It does not count for much if 
you but employ surgeons in your plant to care for the in- 
jured. The surgeon is in just the same relation to your 
business and your employees as is your electrical repair- 
man who replaces the fuse and looks after your short- 
circuits, What you need is a doctor. a combination ven- 
eral repair and safety engineer, to look after your human 
to 
warning of a probable breakdown, to advise easing upon 


machinery, to study stresses and strains on it, vive 
the load until the human mechanism has been readjusted, 
to do the hundred and one things that make for comfort 
of mind and hody. 

When investigators that 
dustrial worker in five in need of a physician calls one, 
this 
You may also know what great 


we are told by only one in 


may know what shortsightedness in) them is 


you 
costing you in lost time. 
service the industrial dispensary may render. 

These to the 
number of chronic invalids, the great number of casually 


figures lead Us understand lmpressive 


employed, the number of unemployables. They account 


for the millions of dollars spent by these unfortunates in 
quack medicine in an effort to doctor themselves back to 
employability. 


The loss of wages to the worker on account of pre- 
ventable illness runs annually to the billion-dollar mark. 
To the employers the loss must surely be twice that 


amount, when we remember what a large part bad health 
plays in inefficiency, in irregularity of attendance, with 
its consequent poverty and low standard of living, in its 
frequent shifting from job to job, in its undermining of 
character and stability, in inducing alcoholism and other 
vices. The man struggling against a physical defect uses 
up every ounce of energy and loyalty to support his 
Is it 


family. Can he have any loyalty left for you? 


human to expect it? 


VALUE OF THE INDUSTRIAL DISPENSARY 


The industrial dispensary will lessen disease, increase 
the number of working days as well as working capacity 


and thereby increase the purchasing power for adequate 


medical service for the families of the workers. Medical 
care in industry is not a charity. It pays vou the best 
dividends of any department in your business. It se 


cures a new arm to the health department and makes 
possible preventive medicine on a scale yet undreamed of. 
Witness the reduction of 75 the tine 
on account of illness in those emplovees of the Norton 
In attacking direct- 
ly such problems as personal hygiene, bad housing and liv- 
will 


of lost 


per cent. 
Co. who use the medical department. 


ing conditions, alcoholism and venereal disease, 1 


make a real contribution to health and social welfare. 
Thus in a feeble way have I attempted to give you a 
climpse of the contribution which the physician in in- 


dustry may make toward increasing the human potential 


in industry. If it has served to awaken your interest 
and later investigation, it will not have been in vain. 
The problem is yours. Of this I am certain: The in- 


dustrial dispensary can be made the great human labora- 
tory that will help to refine out the dross and hasten the 
day of industrial betterment, the ultimate day of a het- 
understanding. 


ter 
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From a Small-Shop Notebook 


By J. A. Lucas 
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The Original Mechanic 





By Berron BRALEY 


When the universe weltered in chaos, 
With everything running askew 
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United States Common Shrapnel and Common 
Steel Shells, 3.8, 4.7 and 6 In. 


The following specifications and operation lists for the Taira, Send met: maxi ont slebeiee wtih oot 


different projectiles shown, taken together with those al- mess of base and test piece; length over all. 
ready published for the 3-in. sizes, will give manufac- OPERATION 4. FINISH INTERIOR, ROUGH-TURN 
BOURRELET, ROUGH-TURN OGIVE 

ome . . " , . Tools—Set of chuck pads; diaphragm-seat finishing cutter; 

deciding on the capacity ol their shops in the production diaphragm-seat cutter bar; tap; ogive cutter; right-hand 
2 ve : . : * . ‘ rough-turning tool. Gages—Maximum and minimum diamete! 

of munitions of this character. of diaphragm seat; depth of diaphragm seat; maximum and 

minimum thread plug gage; maximum and minimum diameter 

of powder chamber; maximum and minimum root of thread. 


OPERATION 5. ASSEMBLE HEADS 
Tools—Special wrench. 
OPERATION 6. FINISH-TURN HEAD AND BOURRELET 
é iv f : : Tools—Right-hand turning tool; form; rear of cross-slide 
while Fig. i) illustrates the complete projectile. follower; special chuck; revolving center. Gages—maximum 
. . : and minimum ring gage; diameter of bourrelet; ogive profile 
gage; diameter of nose thread plug. 
—wT . ron > Orcr TOAPpaIva 
OPERATIONS ON THE Case (FORGING) OPERATION 7. DISASSEMBLE HEAD 


‘. 4 


turers and shopmen something definite to work from in 


THE 3.8-IN. ComMMON SHRAPNEL (30 Le.) 


Fig. 1 shows the dimensioned forging for the 3.8-in. 
common shrapnel ; Fig. 2 is the dimensioned finished case, 


Tools—Special wrench. 
OPERATION 8 HYDRAULIC TEST 


OPERATION 1. CENTERING 
Tools and Fixtures—No. 42 combination center drill; chuck 


and arbor. Special Fixtures—Test fixture. 
OPERATION 2. TURN BODY OPERATION 9. ASSEMBLE BAND 
Tools and Fixtures—Special arbor; right-hand lathe turn- Equipment Used—Set of banding dies; pair of tongs; gas 
ing tool and arbor press. Gages—Combination maximum and furnace 
minimum snap for diameter of body; maximum and minimum OPERATION 10. TURN BANDS 


ring rear of band; length from base to bourrelet. . : : 
s , = ¥ i alls om Tools—Special chuck; steadyrest; form; rear of cross-slide 


OPERATION 3 FINISH EXTERIOR follower; facing tool; band-turning tool; special stop; tool- 
i post holder rear of croSs-slide. Gages—Maximum and mini- 
Tools and Fixtures—Set of eight chuck pads; facing tool; mum ring gage diameter of band; profile and position of band. 
circular form tool; circular form tool holder; kKknurling tool; ; a . Saye : Sa 
knurling-tool holde: Gages—Combination minimum = and OPERATION 11. WASH IN HOT SODA 


Equipment Used—Pair of tongs. 















*Copyright, 1917, McGraw-Hill Publishing Co., Inc OPERATION 12. PAINT INSIDE 
Lubricating and Crimp. OU T005 Wt. A. 26 
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OPERATIONS ON THE HEAD 


After the head has been rough-machined, is assem- 


Press Metal of fuse into 
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INNER TUBE 


OPERATION 1 MACHINE 
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. - , m Tools—Stop; 60-deg. countersinks; belling tool; chamfering 
bled to the case, as the fifth operation on the Case, rhe tool; cutoff tool. Gages—Combination length and diamete 
— of bell 
head and bourrelet are then finish-turned. 
Ves Tp rT ‘pr 
OPERATION 1. MACHINE FROM BAR CENTRAL TuBi 

Tools and Fixtures—Set of chuck pads and bushings; feed OPERATION 1. MACHINE 
shell pads and bushings; stop; twist drill; drill holder; set Tools—Reamers for inner-tube seat; 90-deg. countersinks; 
rough grooving tools; set rough combination grooving tools; cutoff tool; chamfered tool Gages—Length; combination 
holder; set finish grooving tools; combination counterbore and depth and diameter: inner-tube seat , 
reamer; collapsible tap and chasers; double-end flat forming , q : 
tool; cutting-off tool and suitable holders. Gages—Length W ; 
and diameter of thread; length from front to thread; inside ASTER 
diameter of crimping wall; maximum and minimum thread ‘ _ , mee 
plug; depth of groove; length over all OPERATION 1. PUNCH 

OPERATION 2. COUNTERSINKING Tools—Punch and die. 

Tools—Chuck; beveling tool. Gages—Diameter and profile DIAPHRAGM 
of fuse-seat bevel; minimum diameter of fuse seat and fuse- 
seat thread. OPERATION 1. DRILL AND COUNTERBORE 
OPERATION 3. THREAD AND CRIMP IN STEEL WASHER Tools—Special chuck; twist drill; counterbore; counter- 

. . ' sink and holders Gages—Maximum and minimum plug; 

Tools—Chuck; crimping tool; circular thread cutter; leader diameter of counterbore; depth gage for counterbore; maxi- 
and follower. Gages—Maximum and minimum thread ring mum and minimum ring: outside diameter. 


<<< <-- > 
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Matrix Fuse Hole Plug 
a , eI T7 r, P RI A/7I 
20" FIG. pe neat aie 
OPERATION 4. MILL NOTCHES IN HEAD OPERATION 2. HEAT-TREATMENT, 1600 DEG. F. 
Special Fixtures—Milling cutter and arbor. OPERATION 2-A PLACE IN COTTONSEED-OIL BATH 
OPERATION 5. GROOVE FOR WATERPROOF COVER OPERATION 2-B RUMBLE IN HOT SALT TO 
Tools—Screw chuck; special lathe tool. Gages—Water- REMOVE SCALE 
proot-cover scratch guge; position of waterproof-cover groove . - — oe mo TpiITic nn “ . 
OPERATION 6. PAINT INSIDE HEAD Se ee ane. seerne Nae ee Semenne See Sema > 
OPERATION 7. PUT IN RETAINER AND FILL HEAD NT ee ee eee 
OPERATION 8 CUT OUT SURPLUS RESIN ™ roca einen = a or 
Tools—Special chuck and right-hand side-facing tool ee cert bs heer spans: 
OPERATION 9 COAT THREADS WITH COSMOLINE OPERATION 6. ASSEMBLE TUB! 
Special Fixture Centering fixture Gages—Leneth. 
OPERATION 10 REASSEMBLEIE HEAD TO CASE 
Tools—Special wrench LOADING 
OPERATION 10-A INSERT INNER TUBE 
Tools—Punch. OPERATION 1. INSERT DIAPHRAGM IN TUBE 
OPERATION 11 PIN HEAD TO CASE OPERATION 2 FILL CASE 
Tools—Drill chuck; twist drill; fixture for holding ise OPERATION COMPRESS BALLS 
OPERATION 12. FINAL INSPECTION OP > RATION { CUT OUT SURPLUS RESIN 
' ; Tool Unive il chuck teady-rest; resin cutter Gages 
LocktIne Pins (Bar Srock) Depth 
OPERATION 1. MACHINE The +.7-Ix. Common Stirapnet (60 Ln.) 
Tools- Stop: cutoff tool form tool (ijages -Length. = ° . ° . 
RETAINER A dimensioned forging of the 4.7-in. common shrapnel 
is show n Fig. 4, ¢ limensioned case is given 7 
eneiiceie « <inauienie ) nit Fig. 4, and dimen: loned case Is given In 
Tools—Stop; cutoff: chamfer tool Gages—Lenegth I me te The complete projectile is illustrated in Fig. 6, 
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Tools 


point; follower, 
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projectile proftik 


MILL THREADS IN BASE 
arbor; spring chuck. 


counterbore. 


OPERATION 5, 
Toolholde: 
fixture on cross-slide with finishing tools; 
and two 
diameter depth and width 


OPERATION 6 


Tools 
toolholder;: 


toolho 


Tools 



























ldet 


Heat 
furnace 

OPERATION 7. 
Electric grinder; 


MACHINE BASE-COVER GROOVES 


(fixed spindle); four roughing 


tools. Gages—lInside diameter 


HEAT-TREATMENT 
in furnace; (B) cottonseed-oil bath; (C) heat 


FINISH-GRIND BOURRELET 


special chuck; steady-rest Gag 











' ! ] . 1 : . » : —Maximum and minimum ring diameter of bourrelet. 
Fie, 10 shows a dimensiones forging’ of the 3.S8-in. ; : : “ 
OPERATION 8 ASSEMBLE BANDS 
same whoa olkall wal a sis Sa , mene ee on ¢ ‘ 
mo ster ‘ and a mensioned case 1s pre ented Tools—Banding dies; tongs; gas furnace. 
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in Fig, 11. The operations are practically the same as 








1R BRONZE 


Fuse -Hole Plug 


OPERATION 9. TURN BANDS 


F 4] 1 Toolis- al chuck; steady-rest ght-hand side-facing 
lor the 4.7-1n. shell tools; band-turning tool; special stop; form and follower rear 
of cross-slide. Gages—Maximum and minimum ring diameter 
ah ,* ‘ ‘ an: ot | position and profile of band. 
Pie 4.7-IN. CoMMON STEEL SUELL, Mopen or 1905 
OPERATION 1¢ HYDRAULIC TEST 
Krom hie. i? may be obtained thre dimensions of the Mquipment Used—1500-ton heading press with pressure 
‘ i " . : : . pul testing fixture; triplex chain drop. 
forging for the 4.%-in. common steel shell, while Fig. 15 
} » . » 
shows a dimensioned case, BASE PLuas 
OPERATION 1. ROUGH-TURN BODY OPERATION 1 MACHINE FROM BAR 
Tool Stock stop: two twi drills; two drill holders; com- 
ry 7 "nh eres ‘ Te re ©} ing nte ht lant } the } 
rool Unis lel : volving center, iia bit floating counterbore and reamer: forming tool; facing 
turning tool. ng-off tool: chuck pads; feeding finger pads and 
IPERATION MACHINE INTERIOR AND EXTERIOR OF ' ges —Maximul nd minimum plug diameter 
RASKE AND FINISH-TURN BODY hole th and imeter of counterbore; maximum 
ee ; ; ; ; re ‘ é , ; um ameter of flan maximum and minimum snap 
Nools—Chuck pads; combination counterbore and reamer; diay of thread; overall length of base; plug and width of 
ecessil tool; circular form tool: Knurling tool: right-hand fleur beget : , 
: il eth of thread 
ithe turning tool and holders (iawes Depth of cavit and 
arp: base plug flange seat maximum and minimum rine RATION 2 MILLING INTERNAL THREAD 
ameter rear of band: combination snap diameter band seat ¥. 
ition of band seat and crimpins ooves; combination snap ; Combination milling arbor and cutter; spring chuck. 
imeter of body position of rooves: length of base to G I um and minimum thread plug. 
irrelet 


PERATION FINISH-TURN POINT AND ROUGH-TURN 
BOURRELET 
Tools—Special chucl 


teadyv-rest: left-hand lothe turning 
tool Lore ‘ of <« licle ‘ fenston | ‘ reoolle 





eading 


CUTTING EXTERNAL 
PURRET LATHE 
ittachment chuck 


cutte ol ‘ " ool (jiaves 


THREAD ON 


for chuck; 


screw 
: Maximum 


Gages—Combination snap maximun 
minimum rough diameter of bourrelet; 
point 

OPERATION 4. 
Thread milling cutter; 
—Maximum thread plug; 
ity ol 


Gage 


minimum thread plug and eccentric- 


tools 
finishing 
working 
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OPERATION CUTTING EXTERNAL THREAD ON 


THREAD MILLER 


Tools Thread milling cutter arbor for cutter: spring 
huck Gages Maximum and inimum thread. 
OPERATION 4 NOTCH BASE 
rools—Fixture milling cutte irbor 


OPERATION MILLING WRENCH SLOTS 


Tus 6-In. ComMMON STEEL SHELL 


common steel shell is 


O-1n. 


A dimensioned case of thi 
shown in Fig. 14. The operations on this shell are prac- 


tically the same as for the 4.7-in. size. 


Why Preparedness P 


By E_mer A. 


BRADEN 
lL. lL. Yeomans, page 548, entitled “Why 


to contain 


The arti le by 


Preparedness 7” seems to the writer a needless 


amount of undue criticism owners of various 


for the 

factories and machine shops over the country who have in 
good faith offered their plants to the United States Gov- 
ernment to be used as it may see fit. 


The 


the making ol 


fitted for 


irom 


fact that an automobile plant is not 


16-in. naval euns does not hinder it 


other purposes equally important. 


heing used for man 

Our soldier does not take a l6-in. gun under his arm 
and make a charge from one trench to another: neither 
do our submarine chasers carry 16-in. guns; and fur- 
thermore, the machine gun, which is a valuable war im- 


plement, is not a 16-in. gun. 
There and 
lutely necessary in war times that could be made either 
For imstance, 


any modern shop. 
true ks. tract 


are a thousand one things that are abso- 


wholly or in’ part in 


wons, ambulances, rs, gun 


ammunition w: 


mounts, cartridge cases, small-caliber shells, torpedoes, 


small-arm parts, harness, field glasses, range guides, 


homb-dropping apparatus, hombs and hand erenades, 


sights, airplane engines and parts for airplanes, parts for 


submarines, auxiliary machinery for ships, and hundreds 


named with a little more thought. 
16-in. naval 


of articles that could be 


Now, must a factory be equipped to work 


guns before we will allow it to make these articles? 
CHANGES NECESSARY 
In regard to the “uncomplicated changes” mentioned 
by our worthy writer. | want to mention a few instances 


An experienced hammer man can drive rivets 
just as tightly as he can 
not required to 


as follow Ss: 
a submarine 


ler, 


into the hull ol 


into a locomotive hol and thev are 


withstand any more strain in proportion. 

A press equipped with the proper dies can press out 
out hub 
no 


easily as it can press 


(it 


cartridge cases just as 
caps, brake drums, ete., for automobiles makes 


difference to the press). 
A miller will mill out the small pieces of army rifles, 


torpedoes, ete., just as easily as it will mill out the small 


lf-starters, etc.. of automobiles. 


shell just 
Other part of an automobile 


parts of magnetos, se 
A lathe will turn 
turn up a crankshaft or any 


as easily as it will 


upoa 


or locomotive. 


The same machinery used to forge the axles of auto- 
mobiles could also be used to rorge shells, it would seem. 
Automatic serew machines can make screws, nuts and 
bolts and intricate parts of guns as well as any other 


Practically the only thing that cannot be done 


produc ts. 
factory with the 


in the present equipment is 


average 
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boring and rifling the barrels of guns, which should be 
left to the arsenals. 

When completed, the parts made in different factories 
could be sent to the place where they would be required, 
This system can be put into practice without question, 
as it is done today by almost every automobile factory, 
as very few of them make in their own shops every part 
of their completed product. 

It is useless to argue that our mechanics cannot do 
this work, for it has been demonstrated in Europe that 
women without previous machine-shop experience can do 
it. Equip our mechanics with the necessary jigs and 
fixtures, and they will be able to make anything within 
Our mechanics are accustomed to working to 
an inch, and this 


reason, 
thousandths and ten-thousandths of 
should be close enough for the average war material. 

The Tiffany shops could probably be used very nicely, 
if need be, for making gun sights, small-range finders, 
bomb droppers, field glasses and many othe instruments 
of precision used in modern warfare. 

The writer has that at least 
one typewriter factory in the United States now making 
the There is 
watch making speedometers 


been informed there is 

armies of 
lactory 
One automobile concern that 


shrapnel shells for Europe. 


also a well-known 


for the automobile trade. 


an aviation motor in its car has formally agreed 


uses 


to cease recelying orders for its cars for SIX months, 


in order that the company making its motors may make 
them for the United States aéro service instead. 

In these 
equally radical, [ see no reason why a properly equipped 


view of radical changes and many more 


manual-training school could not make shrapnel shells, 


when furnished with the rough forgings. 


OFFERS SHOULD Not Br LAUGHED AT 


Even though these factories cannot make war material 


as fast their regular lines, shall we laugh at them 


refuse their well-meant offers and send our soldiers 


as 
and 
to war with clubs and bricks’ Suppose a man desires 
to enlist in the army; shall we direct him to go home 
and hoe potatoes, just because he is not an experienced 
soldier ? 

The writer understands that 
to by Mr. Ford was of the “mosquito” type, about 25 ft. in 
125 hp. to drive it, 
for coast defense. We from Mr. 
that he pretty he 

But on the other hand, if he could 


the submarine referred 


length, requiring probably about 
and to be used take it 
Ford’s 
can do in mechanics. 
only make the ma hiner\ for such craft, would it not be 
a great help? Or if he could only make half that amount, 


on that 


record knows well what 


past 


or one-fourth. should we turn his offer down 


account ? 
In regard to the buving of 
of one man who runs a machine shop that is equipped 


factories, the writer knows 


with a cood class ol machines. This man could have 
sold his entire equipment to a munitions manufacturer 
(after five or six vears’ use) for more than he paid for 
it. If these machines could not be used, why buy them ? 


It seems to the writer that it is high time the United 


States was getting prepared: and I see no reason for 


down or laughing at any offer of help we get, 
though we cannot use it. Criticizing any such offer 
to lessen codperation of the people, which was recog- 
nized as such a valuable asset to our forefathers when they 


exclaimed, “United we stand, divided we fall.” 
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Electric- Welding 








Studebaker Plant 


MACHINIST 1119 


Operations at the 


SPECIAL CORRESPONDENCE 





SY NOPSIS—In this article are shown some oper- 
ations that are performed with the spot welder 
on automobile parts. One example is an oil pan 
on which a reinforcement is welded along the 
flange so as to strengthen it. Tote boxes, which 
are useful accessories in machine shops, are now 
being made by this method. Two ecam ples of 
manufacturing operations that are simplified by 


means of the welder are also shown and described, 





The Studebaker Corporation, Detroit, Mich., is using 
the electric spot welder to advantage in making various 
elements for its automobiles. 
machining operations can be either avoided or simpli- 
fied, 


and yet the finished product is proving strong in service, 


By this process difficult 


The time for making these paits is also reduced, 


A drip pan used on the automobile has four straps 
welded to it, as shown in Fig. 2.. The pan is of 0.0375-in. 
(No. 20 gage) steel, and the straps are of 0.0625-in. 
(No. 16 gage) steel. 
each strap, or 12 welds for each drip pan. 
time for the operation is 14 minutes. 

In Fig. 3 is illustrated the loop end of the gas-tank 
strap that is formed with the spot welder. The metal is 
0.0625 in. (No. 16 gave) thick, and the end is first bent 
the loop. 
spot welds are made, and the rate of production is three 


Three spot welds are required for 
The average 


over to form For the welding operation five 


per minute. The strap is neat and strong and, as can be 
seen by the time given, it is quickly completed. 

Among the convenient accessories of a machine shop 
are tote boxes for keeping pleces together cither for stor- 
age or for conveying from one part of the shop to an- 


other. At the Studebaker factory a number of tote boxes 

















| 
‘ss _— dik 
FIG. 1. WELDED OIL PAN 
The machines used for this work at the Studebaker 


plant are Toledo, Winfield and Detroit spot welders. 

In Fig. 1 is shown an oil-pan body around the flange 
of which a steel stiffening strap is welded. The body of the 
pan is of 0.0625-in. (No, 16 gage) steel, and the stiffener 











FIG. 2. WELDED DRIP PAN 


are now manufactured with the spet welder. In Fig. 4 is 
shown one of these tote boxes. It is made from 0.0625-in. 
(No. 16 vage) steel, and the band iron that is welded to 
fit is 2 In building up this tote box 103 spot 


welds were used, and the time necessary was 5 minutes, 


In. thick. 





























FIG. WELDED END GF GAS-TANK STRAP 
is 4 in. thick. The two are united along the flanve by 


> 


time required is 3 


l 1 


By this method a light pan can 


means of 24 welds, and the averayvt 


min. vw made with a 


flange of sufficient thickness to meet designing require- 


ments. 











FIG. 4. WELDED TOTE BOX 

The spot welder also aids in simplifying manufacturing 
An article thus treated is illustrated in Fig. 
5. This piece is a generator coupling that is made in two 


The disk, 


operations. 


parts, a sheet-metal disk A and a forging BP. 


which is of 0.0375-in. (No. 20 gage) sheet steel, is Llanked 
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to the shape shown. The forging is turned on the shank the run and butting the outlet against the run. Th 
to fit the hole in the disk. The shoulder is faced, the ends of all the specimens were sealed by welding in plugs 
hole bored and a keyway machined. The machined forg- or disks made from boiler-plate punchings. Two of these 
ing is then slid into the disk and united to it with six disks are shown at the bottom of the illustration, Fig. 3. 


aXe 








SO s 

















FIG. 5. WELDED GENERATOR COUPLING FIG. 6. WELDED AXLE-COUPLING NUT 
welds, as shown by the assembled piece at the right of The specimens were subjected to pressure by means of 
the illustration. The production for this welding oper- a small hydraulic-pressure pump, Fig. 1, which was made 
ation is six per minute, especially for this work. The specimen under test was 


In Fig. 6 is shown an axle-coupling nut that is also placed about 25 ft. from the pump and connected to it 
built up with the spot welder. The nut is made from by means of a 4-in. copper tube. A pressure gage wit!) 
a washer A, 0.0625 in. (No. 16 gage) thick, and a hex- 





agonal nut B. which is 4. in. thick. The washer is then — | 
attached to the nut with six spot welds to form the part — | cf: F | 
shown at (. The time necessary for the operation is | | 


} minute. - | 


Hydraulic Tests ol Welded and 1a 








“reEwre >; . nevis BS . sn aine 
Screwed Pipe Connections 

The tests here described were conducted in the machine : ’ _ pree by | | — 
construction laboratory of the University of Kansas and | Li — a « ees|sjeuis 
had for their purpose the determination of the relative 4-—_-++ 
strength of welded and screwed connections in steel pipe ’ 
of various sizes when subjected to internal hydraulic is A 4 
pressure, > 

The pipe samples, which were cut from standard black — | rs = Via) (a) 
steel pipe, were from the same stock and hence probably . 
of uniform quality. The welded specimens were made by — | 4 
operators of the Oxweld Acetylene Co., Chicago. The iL —_—_—_— 








screwed connections were made up with malleable-iron 
couplings and tees by expert pipe fitters. The pieces for rig. 1. DETAILS OF THE HYDRAULIC PUMP USED 
the butt welds were cut at an angle of about 60 deg. in . 

‘ : a check valve opening toward the gage was placed between 
a pipe-cutting machine to get the necessary V-groove ior ; 


.: ™. © the pump and the specimen. The check valve was neces- 
welding. The T-welds were made by cutting a hole in : aS 
bien : sary to steady the pressure in order that satisfactory 
*These tests were made by F. H. Sibley, Professor of readings could be obtained, because some of the samples 
Mechanical Engineering, University of Kansas, assisted by ‘ pe . > 

Messrs. Naris, Ruth, Schooley, Jesperson and Dryden. carried pressures greater than 5000 lb. per sq.in. before 








—— a : —= 
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FIGS. 2, 3, 4 AND SAMPLES OF OXYACETYLENE-WELDED AND SCREWED PIPE TESTED TO 
rAILURE BY HYDRAULIC PRESSURE 
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failing. The illustrations show several of the specimens 
tested and their modes of failure. 

Welded 2- and 3-in. specimens are shown in Fig. 2. 
These failed by splitting along the longitudinal seams of 
the pipe, the split stopping at the welded section. The 
4-in. welded specimens in Fig. 3 bulged under the high 
pressure, but did not fail in either the weld or the seam. 

The modes of failure of two of the screwed connections 
Fig. 4. The bursting for the 
screwed connections were way below that of the welded 
specimens, and all failed in the fitting. Great difficulty 
was experienced in testing the specimens made up with 
screwed fittings because sand holes developed and_ the 
water leaked through the castings to such an extent that 
it was almost impossible to reach the. point of rupture. 
Fig. 5 shows one of the screwed T-specimens under test 
and illustrates clearly the leaky condition just mentioned. 

Examination of the data given in the table shows that 
in only one case was there failure in the weld, and that 
was merely a leak which did not develop until 3850 Ib. 


are shown in pressures 


Pressure 


at Maximum 
Size Failure, Pressure, Nature Condition 
Pipe, Type Lb. Per Lb. Per of of 
In Joint Sq. In Sq. In Failure Weld 
2 Welded T 4,400 4,400 Tube seam split O. K 
2 Welded T 2,200 2,200 Leak in tube seam O. K 
2 Welded T 4,750 4,750 Tube seam split O. K 
2 Serewed T 2,350 2,750 Sand holes in fitting 
2 Screwed T 500 2,000 Sand holes in fitting 
3 Butt weld 5,300 O. K 
3 Butt weld 4,950 4,950 Tube seam split O. K 
3 Butt weld 4,250 O. K 
3 Coupling 3,950 3,950 Coupling split 
3 Coupling 3,400 4,400 Leak in coupling 
3 Welded T 3,500 O. K 
3 Welded T 4,250 O. kK 
3 Welded T 3,505 oO. K 
3 Screwed T 350 2,700 Sand holes in fitting 
3 Screwed T 300 3,100 Sand holes in fitting 
4 Butt weld : 5,100 Pipe bulged O. K 
4 Butt weld 3,250 O. K. 
4 Coupling 300 3,000 Leak at threads 
4 Coupling 750 2,600 Leak at threads 
+ Welded T 3,850 5,100 Leak in weld Leaked 
4 Serewed T 1,000 1,950 Sand hole in fitting 


This brings out the 
point that, while leaks are much less likely to occur in 


per sq.in. pressure was applied. 


welded than in screwed connections, they are the principal 
cause of difficulty. Therefore, pipe lines that are to be 
subjected to high pressure, if properly tested for leaks 
when installed, should give no trouble under service. The 
results of these tests bear out the conclusions that: 

A. The strength of a welded pipe connection is prac- 
tically the same as that of unwelded pipe. By slightly 
building up the weld it can be made stronger. 

B. The strength of the welded pipe connection is very 
much greater than that of the malleable iron screwed fit- 
tings. 

C. Although a careless or inexperienced operator might 
produce a leaky joint, nevertheless, if the pipe line is 
tested for leaks when installed, it should give no diffi- 
culty in service. 


Industrial Exposition and 


Export Conference 

The Industrial Exposition and Export Conference is 
being held in Springfield, Mass., June 23 to 30. An ex- 
position showing all classes of manufactured articles from 
steel to knit goods has been arranged as well as an inter- 
esting program. . 

Saturday, June 23, was opening day; Monday, paper 
day; Tuesday, textile day; Wednesday, leather and rub- 
ber-goods day; Thursday, metals day; Friday, office-ap- 
pliance day; Saturday, chemical day. 





MACHINIST 1121 





Aircraft- and Motor-Car Engine Design* 

At a period when the management and equipment of 
aircraft corps is attracting public attention throughout 
the length and breadth of the land, as well as in the 
theaters of war, more than ordinary interest. attaches 
to the paper of Louis Coatalen, delivered to the members 
of the Aéronautical Society of Great Britain on this 
subject, in that he stands in the unique position of being 
a signally successful designer and constructor of both types 
Mr. Coatalen was the only motor-car manu- 
Great 


of engines. 


facturer in Britain who had ready and_ stand- 
ardized at the time war broke out more than one model 
of aircraft engine of original design and of sufficient 
power to be of the the Air 


During the course of the war he has 


use for needs of Services 
during the war. 
also evolved, at the request of the authorities, a wider 
variety of practical standardized models. 

Mr. Coatalen opened by saying that the national habit 
of decrying English achievements and praising that of 
foreigners, notably the Germans, was never more in evi- 
dence than in the case of the aircraft-engine problem: 
The case of the latest 
six-cylinder Mercedes engine to be captured hy the Allies 
Without 
and radiator it weighed 3} lb. per horsepower; whereas 
the latest British the 
same condition weighed 1 Ib. less per horsepower. He 
pointed out that the belief which appears to obtain in 


nor was it ever less justified. 


might be taken by wavy of illustration. water 


water-cooled aircraft engine in 


some quarters to the effect that the design and produc- 
tion of an aircraft engine is akin to that of a motor-car 
engine is erroneous. Flexibility, silence and cost of 
production are governing factors in designing a motor-car 
engine; they are practically of no consequence in the case 
of an aircraft engine. On the other hand, weight, a 
brake effective 
full 


great horsepower output 


very high mean pressure, the capability 


to work at power for long periods and comparative 
reckoned in terms of hundreds 
instead of tens—are of prime importance in aircraft- 


engine construction and of comparative unimportance 
in motor-car engine design and production. 

The aircraft-engine proposition calls, notably, for the 
exploitation of new methods of achieving lubrication, in 
that that 
for aircraft engines of high output, which are alone use- 
The lubricant 
therefore too fluid, resulting in the reduction of pressure 


the system suffices for a car proves inefficient 


ful in warfare today. hecomes too hot. 
to the main bearings, hence the evolution of the dry- 
sump system for lubricating aircraft engines. 
VALUE OF RACING EXPERIENCE 
He held that there was a closer analogy between the 
motor-car engine designed and built specially for racing 
before the war and the wartime aircraft engine, than 
there was between either that type of car engine and 
the standardized car motor; or, again, the standardized 


car motor and the aircraft engine of today. For in- 
stance, the racing-car engine resembles the latest aviation 
types in that a very high mean effective pressure has 


to be obtained with it. As the problem in both cases 
is power for weight and engine volume, and not silence 
and low cost, great freedom is allowed the designer of 
a racing-car engine as regards piston clearances, valve 
timing, compression, largeness of valve area, strength of 


*Extracts from a paper read by Louis Coatalen at the ninth 
meeting of the 1917 session of the Aéronautical Society of Great 
Britain. 





1122 AMERICAN 
valve springs and so forth, the particulars in this con- 
nection approximating much more to aviation than to 
standard car practice. 

The chief desiderata in designing aircraft engines are 
light 
power and reliability. 


fuel and oil consumption per horse- 
Minot 
ready heen largely realized, embrace simplification to the 
fact that 
part, in the 


weight, low 


desiderata, which have al- 


utmost, in view of the aircraft engines are 


placed, for the most hands of semi-skilled 


talent, whether as regards actually using or merely main- 
taining them. Tlence the demand for that quality which 
is generally called “foolproof.” Accessibility, particular- 
ly during war times, renders it necessary on occasions to 
replace 


<0 that the 
in the aireraft and occasion the minimum dis- 


the most vital parts. Suitability of exterior form, 


power may be accommodated con- 


plant 
veniently 
placement, is also an essential. 


Varteries oF ENGINE TYPES 
There are strict limits to the sizes which are prac- 
ticable for radial engines, whether of the rotarv or sta- 
tionary types. In regard to either vertical or V-type 


engines, the nature of the particular service to which 
each individual machine is to be put likewise imposes 
ertain limits on design. Sometimes this may concern 


engine, particularly when in 
lose the 
mum time in altering the attitude of the machine from 
Again, 
head 
length. 


the overall leneth of the 


waging war in the air i is essential to mini- 
a very steep climbing one. 


call the 


Imperative as to 


a divine position to 


some series of atreratt ror minimum re- 


sistance, but are less overall 


Hence six-cylinder types would be suitable for such serv- 
ice, Whereas V-shaped varieties might not be in some 
Cases. 

At this period it is impossible to lay down any arbitrary 
aircraft engine being suit- 


rules as to any one type of 


all aircraft service. Those needs 
as are the demands for sper ial 
\oreover, thev are likely 
Aircraft-engine 
design this 
particular, that it is all the time a question of compro- 
The designer is he exer- 
cises the soundest judgment in 
the 


the value of 


able for the needs of 
are almost as various 
steel and alloys. 
with the 
resembles motor-car engine production in 


varieties ol 


to multiply lapse of time. 


mise, most successful who 
weighing a hundred and 
hour and who makes the shrewdest 


one factors of 


estimate ol each, 

Continuing, Mr. Coatalen said that in the circumstance 
of being in mid-campaign it Was not possible to state 
definitely the size of aircraft engine which would most 
likely he adopted as standard in the near future. Ex- 
perience gained by aviators at the beginning of the war, 
together with the demands for the engineer to meet their 
called evolu- 


tion in the design of aireraft, which has inspired corre- 


ever-growing needs, have for continuous 
sponding enterprise in regard to engine construction and 
production, 

For short flights the rotary type of engine generally, 
the air-cooled varieties, have shown up to advan- 
tage, though them the consumption of fuel and 
lubricating oil may be comparatively high; this is off- 
set by the starting weight. 
But for longer flights, 


and oil consumption have to be 


and 

with 
relative lightness ol their 
in connection with which petrol 
rer koned with as part 


of the engine weight, water-cooled stationary-tvpe en- 
vines have proved most suitable. 
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Speaking broadly, as regards weight per horsepowe: 
the design of the ordinary water-cooled typ 
of aircraft engine has been very marked. In the bri 
period ol two years Sunbeam-Coatalen aircraft engines 
of this type have been reduced in weight from 4.3 Ib. per 
The design of th 
engine head, cylinders, the valves and the valve gear is 


progress In 


horsepower to 2.6 Th. per horsepower. 


one of the cardinal features of successful aircraft-engin 
production, For Mr. 
Coatalen favors two overhead exhaust and two overhead 
inlet valves per cylinder, a conclusion which would appear 
to be justified by the horsepower obtained from engines 
Incidentally, 


water-cooled aircraft engines 


designed and standardized on this principle. 
it allows of the best sparking plug position—namely, in 
the center of the cylinder head in the vertical position. 
inlet and 
have been found practicable for certain varieties 


Three valves per cylinder—one two exhaust 
valves 

of work. He holds that more than four valves per cylinder 
is an undesirable scheme as it seems hardly possible to 
place them so as to leave an even jacket all round each 


We 


have an example of this in the Maybach (German ) aircraft 


valve without the employment of complicated gear. 


engine, which has three exhaust and two inlet valves per 
cylinder. In this little water space is provided between th 
valve seats, while the sparking plug is, besides, set hori- 
zontally on the side of the cvlinder barrel. 

Much 


available 


the cast iron 


Aluminum alloys emploved with 


improvement has been made in 
for cylinders. 
knowledge and skill for that purpose have been found, 
besides, of reducing the weight per 


ereat advantage in 


horsepower to an extraordinary extent. Though we are 
merely on the threshold ot realizing the possibilities of 
aluminum allovs for cylinder castings, it cannot be doubied 
that within a very brief period they will he recognized a> 
the standard materials this For two years 


Mr. Coatalen has standardized aluminum alloy pistons. 


for work. 


CooLING AND CARBURATION 


noted, further, that air-cooling is coming 
The introduction of aluminun 
in the manufacture of the cevlinders has exercised 

the near 
future air-cooled engines of greater power may be expected 
Tests on Sunbeam-Coatalen aircraft 
shown the petrol consumption of 0.52. pint 


It is to be 
into favor increasingly. 
alloy 
marked effect in regard to this tendency. In 
to materialize. el- 
vines have 
per horsepower per hour and the oil consumption of 0.022 
representing a distinct ad- 
vantage in consumption by engines using ordinary type 


per hour, 


pint per horsepower 
carburetors so recently as at the beginning of the war. 
Ni Vt rtheless. 
Whe 
effective pressure was 106.135 Ib.. 


there is room for much improvement vet. 
as at the beginning of the war the maximum mean 
heen in- 


today it has 


creased to 134 lb. per square inch, measured from. th 


horsepower and, in some cases, actually through 
engine 


brake 
the reduction gear. In regard to methods of 
rating, Mr. Coatalen wishes to propose that the horsepower 
it capacity obtained from any given engine should 
the standard for 
of aircraft engines. The capacity taken would be 
ity per evlinder multiplied by the number of 
and by the number of complete cycles per 
To serve the aim in view, the horsepower per 
per 


iousand crankshaft revolutions per minute, is pro- 


per un 


be taken as preparing the different 
“duties” 
the capa 
evlinders, 
minute 

liter engine capacity per thousand cycles, otherwise 


I 
! 


two ft 


post fe. 
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United States Munitions: 
The Springfield Model 1903 Service Rifle 
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Making the Stock—III 





SY NOPSIS—The operations here presented com- 


plete those required on the stock. 





Following the finish turning for the bands, the surplus 
stock between is removed in a similar type of lathe, Fig. 
Cutters wide enough for each unturned strip are 


Copyright, 1917, McGraw-Hill Publishing Co., 
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used, and the work is completed in one revolution, the 
feeding being done by hand as in the previous operation. 
No gages are needed, care being used not to turn below 
the band cuts, to allow for the scraping and sanding. 
The hole for the upper-band screw is bored in the 
machine illustrated in Fig. 2031, the work being held in 
the fixture shown in Fig. 2032. 
are cut, one on each side of the stock. 


Tw O erasping grooves 


They are intended 
































FIG. 2033 


OPERATION 20 
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to give a good grip for the left hand. These grooves are hole is first bored, then the slot is sawed out. Following 
ut in the wood shaper, Fig. 1943, using the work holder — this, the hand tool, Fig. 2048, is used to finish the spring 
ind form, Fig. 2036, 

The bedding machine, Fie. 2040, is used to cut for the ( * 
guard, bore guard screw holes and cut the triga slot. C) 

Master forms guide the cutters as in a regular profiling 
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SSS. 


FIG. 2035 











—_—_— . _FIG2038 


























I 
: ae SN 



































| — \ ty 
== vy. a oe | : 
Data ; | | : | 
t : * a \. | 
= AEZAr) VN | ” 
- f I { | " T] 
| Section A-A | ° | 
, ee oh TooL STEEL 
; iat 7 = =, 
‘. ; i : i? , = \ 
=i f — 
= FIG 2036 ™ Q ~ FIG.2037 
' . 
| N2 V2? + 
| | 
nee ag ds | (7 A 
' 7 
FIG. 2049 VJ ™ 
OPERATION 23 FIG 2050 
a 7 ee ee a al | 
o Fy 7 
FIG. 2051 AT | pee 
? a ¢ f | " 
| 
je = 
- hesahaniil 

















‘gee —Fi6.2052 ) 
| ) 


A 














1 | | 
2s} ill ___ “res 2058 
= a 
o 2» . 7 iH 
a 7 ‘1 SZ 
S Fr | | 
| J 
a | 
— +t — | | 
ae ae | 
— | | i ~ a 
ot = eS) CL mmm SE 7] 
vg 3) vd J JJ — 
FIG.2053A an = «| , x | 
OPERATION 19 Tr Sacensiga 266" 
machine. The holding fixture, Fig. 2042, and gages, FIG.2054 
Fig. 2043, are used. 
The hole and slot for the lower-band spring are made seat to exact size and shape. Rounding the edge under 
in the machine shown in Figs. 2045 and 2045-A. The the upper band is a hand operation with a spoke shave. 
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OPERATION 


Transformation—Fig. 2027. 


TURN BETWEEN BANDS 
Machine Used—Modified Blanch- 


16. 








urd lathe, Fig. 2028. Number of Operators per Machine—One. 
Cutting Tools—Fig. 2029. Number of Cuts—Three at once. 
Cut Data—Heads run about 4000 r.p.m. Production—748 per 
\-hr. day. Note—Hand feed, aecording to grain; operator is 


careful not to turn below band cuts. 


OPERATION 20. 


Transformation 


BORE FOR UPPER BAND SCREW 


2030. 





Machine Used—Special drilling 


Fig. 


machine, Fig. 2031. Number of Operators per Machine—One. 
Work-Holding Devices—Fig. 2032. Cutting Tools—Fig. 2033. 
Cut Data—4000 r.p.m. Gages—Fig. 2034. Production—2200 
per 8 hr. 
OPERATION 18. CUT GRASPING GROOVE 
Transformation—Fig. 2035 Machine Used—Wood shaper, 


Fig. 1943 Number of Operators per Machine—One. Work- 
Holding Devices—Fig. 2036. Cutting Tools ‘ig. 2037. Cut 
Data—Spindle runs 5000 r.p.m. Gages—Fig. 2038. Production 


1210 per 8 hr. 





\ 
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OPERATION 17. 


CUT FOR GUARD, BORE GUARD SCREW 


HOLES AND TRIGGER SLOT 

Transformation—Fig. 2039. Machine Used—Bedding ma- 
chine, Fig. 2040. Number of Operators per Machine—On« 
Tool-Holding Devices-—Five-tool turret Cutting Tools—Fig. 
2041. Cut Data—Spindle runs 7000 r.p.m. Special Fixtures— 
Fig. 2042. Gages—Fig. 2043. Production—517 per 8-hr. day. 

OPERATION 21. CUT FOR LOWER BAND SPRING 

Transformation—Fig. 2044 Machine Used—Special ma- 
chine, Figs. 2045 and 2045-A Number of Operators per Ma- 
chine One Cutting Tools—Fig. 2046. Cut Data—Drill and 
saw run about 5000 rp.m Gages—Fig. 2047. Vroduction— 
1452 per 8 hr Note—VDin hole is first drilled with vertical 
spindle, then slot is sawed out, after which the tool in Fig. 
2048 is used by hand. 


OPERATION 23. ROUND EDGE UNDER UPPER BAND 


Transformation—Fig. 2049 Number of Operators—One. 
Description of Operation—Operator puts stock in padded vise 
and rounds edges indicated with spoke shave. Gages—Fig 
2050. Production 210 per 8 hr. 
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OPERATION 19 


Transformati 
l- 


ding machine, 
One Cutting 
form and work 


duction—1210 


per 


BORE SCREW HOLES OF STOCK 
on—Fig l M Used—Special bed- Tr ormation—Fig. 26 Description of Operation— 
‘i -0) Number of Operators per Machine— Wit s k held in padded vise, the workman fits in 
Tools—Fig. 2053 Special Fixtures—Master tl rm or ige by cutting away the wood where 
holder, Fig, 2053-A. Gages—Fig. 2054. Pro-  necess 1 chisels, gouges or scrapers. Gages—Fig. 2056 

$ hi Prod 230 per 8} 


CUT FOR SWIVEL PLATE AND O 


RE 




















CEIVER TO PLACE IN END 
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FIG. 2057 








OPERATION 25 


MACHINIST 


















uw 


FIG. 2056 


FIG.2058 





x 


— 








\ | 


FIG. 2060 
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FIG. 2061 
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FIG. 2064 
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OPERATION 25. FIT GUARD places it in a rack to dry over night. Apparatus and Equip 
, Fi ‘ i a ' ‘ ‘Oo ‘ ment Used—One tank, 48 in. long, 16 in. wide and 16 in. deep 
ransformation “ig 2057 kescription o peration— Fig. 2066 Production—150 per hr 
With stock in padded vise, operator fits in gage and shaves 
’ t utside edges. Gages “ig. 2058 Productior . -_ , —— . ’ "2 CACr 
“ers | | - euction OPERATION 28. BORING FOR OILER AND THONG CASE 
AND TO LIGHTEN STOCK 
OPERATION 26. SHAPE TO TANG OF RECEIVER, EDGES be ween gpewes tng gg ne es Special hori- 
—_— (pr ‘Pp = On ; TT . . om zontal boring machine, Fig. 2068. Number of Operators per 
OF BARREL GROOVE TO HAND GUARD, AND TO Machine One Cutting Tools—Two drills, Fig. 2069; on: 
GUARD AND SWIVEL PLATE slotting tool, 0.655 in. in diameter. Average Life of Tool Be- 
, . tween Grindings—2500 pieces Special Fixtures—Fig. 2070 
Transformation—Fig 2059 Number of Operators—One. Gages “ig 207 ’roduct 528 er 8 ? with three 
Description of Operation—Operator puts the receiver templet poe nig oe Production ™ von hr., , , 
in the barrel groove and the receiver templet in place, then = rae 
screws the tw together nd with spoke shave trims wood to : ra ; os a i . ava 
templet eames: ty aie haves to Ben os edges of swivel plate OPERATION 29 FIT LOW ER BAND SPRING 
these shaved edges erve as guides for the subsequent secrap- Description of Operation Operator presses band = spring 
ing and sanding operations: the method of working is shown into its seat as slotted in operation 21 and sees that it seats 
in Fig. 2060. Apparatus ind Equipment Used—Bench vise and works properly Production—1540 per day. 
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with wooden jaws and support for butt, Fig. 2061 Gages— 
Fig. 2062. Production—137 per § hr 
OPERATION 27. SHAPE TO BUTT PLATE AND SAND 
TO FINISH 
Transformation—Fig. 2063 Number of Operators—One. 
Description of Operation—Operator holds work as shown in 
Fig. 2064; shaves butt to edges of butt plate and top to form 
templet, then scrapes and sandpapers all over to finish Ap- 
paratus and Equipment Used—Set of spoke shaves, scrapers 
and sandpaper Nos. 1, 0, 00 and 000 used, according to grain 
#f wood and finish. Gages—Fig. 2065. Production—22 per § hr. 
OPERATION 30. OIL (BOILED LINSEED) 


Number of Operators—One Description of Operation— 


Operator dips stock in boiled linseed oil, lets it drain and then 


OPERATION 28 











ZEA 


Reisicn 





OPERATION 32. DRILLING FOR STOCK SCREW 
Transformation—Fig 2072 Machine Used—Two-spindle 
opposed drilling machine, Fig. 2073. Number of Operators per 
Macl One Cutting Tools—Fig. 2074. Cut Data—Drills 
rut ibout 3500 rp.m. Gages—Fig. 2075. Production—1100 
per & 
OPERATION 33. ASSEMBLING WITH STOCK SCREW 


_ Transformation—Fig. 2076 Number of Operators—One. 
Description of Operation—Operator puts in screw, screws 
down nut and smooths with file or sandpaper, if necessary. 
Apparatus and Equipment Used—Forked screwdriver. Pro- 
duction—550 per 8 hr 
OPERATION 34. OIL WITH COSMOLINE 
Number of Operators—On«s Description of Operation— 
Operator brushes cosmoline on parts of stock where barrel 
and metal parts contact. Production—1100 per 8 hr. 
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BORING FOR SPARE-PARTS CONTAINER 
Machine 


OPERATION 35. 
Transformation—Fig. 2077. 
drilling machine, Fig. 2078. Number of 
chine—One. Cutting Tools-—Drill, 0.33 in. in diameter. Aver- 
age Life of Tool Between Grindings—500 pieces. Special 
Fixtures—Grooved plug to guide drill, which is a part of the 
holding fixture. Gages—Fig. 2079. Production—150 per hr 


Used—Horizontal 
Operators per Ma- 


The special bedding machine, Fig. 2052, is for making 
the cut for the swivel plate and boring the screw holes. 
Fig. 2053-A shows the form and work holder in 
det ail. 

Fitting the receiver is entirely a hand operation, as the 


workman fits in a master receiver by means of 


master 


gage or 


<< ——~™~— 
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minutes 
hours 


and next placed in a rack to dry for several 
usually over night. 

for the oiler and thong case is done in a special 
machine, Fie. 2068. The drilled, then the 
web in keine the two is partly cut out with a slotting 
lower-band spring is next 
the stock screw 
screw is put in and 


Boring 
two holes are 
tool to lighten the stock. The 
fitted in by and then the hole 
is drilled through, after the 
smoothed down with file and sandpaper. 

All metal contacts with the stock are 
brushed with cosmoline, then the hole for the spare-parts 


hand, for 


which 


parts where 
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FIG. 2079 


chisels, gages and scrapers. The guard is also fitted in 


the same way. 


The shaping of the tang 0! the receiver, the edges of 


the harrel eroove to the hand cuard and to 1 the cuard and 
swivel plate is done by placing the master forms or tem- 
plets in position and then cut tting away the wood even 


with the templets by using spoke shaves. 

The butt end is next shaped to a master plate in the 
same way. ‘These shaved edges and surfaces are used as 
guides for the workman as he scrapes and sandpape rs the 
rest of the stock to a final finish. 

The oiling of the stock is eff fected by dipping it into a 


tank of boiled linseed oil. It is then drained for a 
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FIG. 2076 CPERATION 33 
FIG.2077, 2078 & 2079 


; Yj, OPERATION 35 
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in a horizontal drilling 
by a 


The 


is bored. This is done 
machine, Fig. 2078. The drill 
grooved plug that fits into a large hole in the butt. 
e, Fig. 2079. 
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Defects of Decimal Arithmetic 


contammMer 


used is guided 


work is tested by a gag 


By F. A. Hautsry* 

We have all seen our decimal arithmetic referred to 
repeated| as very unsatisfactory; and some have, no 
doubt, seen the true statement that, of all even numbers 

*Editor Emerituv Commissioner, American Institute of Weig! 


and Measure 
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20, ten is, with the single exception of 14, the 
worst possible choice for a system of arithmetical nota- 
Without specific illustrations, 


hut 


helow 


and conerete such 
statements little 


With lifelong acquaintance 


tion. 


make impression on most of us. 


with decimal arithmetic, it 


has come to seem natural and almost inevitable. 
indeed, can think in any other system (except that all 
can and do think in dozens), and we are apt to think 
of the objections to the decimal svstem as philosophical 
only, the more so as it seems to do all that we ask of 
it; and we are prone to conclude that its faults do not 
concern us, 

The object of this article is to make plain how un- 
fortunate a thine it is that Arabs 


according to tradition, founded the decimal svstem, did 


those ancient who. 
They provided 
thumbs) until 
denoted by 


not omit their thumbs when counting. 


a character for each finger (including 
they the last 
peating the first character and adding a cipher, giving 
the expression 10, while for two tens they wrote 20, for 


oO. ete. 


reached one, which they re- 


three tens, 

As a 
conception, one of the most brilliant in the history of 
mankind, but there the 
should have written 10 for ten, and it is most unfortunate 
that they did. had left out their thumbs 
and provided characters for seven fingers only, and then 


method of writing numbers, it was a_ brilliant 


was no necessary reason why 


Suppose thes 


then have written 10 


for three eights, ete. 


added the cipher. They would 
for eight, 20 


For such a system of arithmeti 


for two eights, 30 
the name octimal has 
been suggested, and let us see what some of its advantages 
would have been. 

Since the beginning of measurements, mankind through- 
the divided 


measurement by viving the familiar 


out world has, with one accord, units of 


successive halvinges. 
our 


binary fractions—halves, quarters, eighths, etce.—of 


measuring scales and the half and quarter pound and 


ounce of the grocer and druggist. It is fully under- 
stood by the well informed that there is plenty of cood 
reason for this method of division, which, as a_ basis 


of sizes, is one of the few perfect things in this world; 


hut it is not necessary here to enlarge upon these reasons. 
Tue Derect or THE DECIMAL SYSTEM 


The the decimal svstem of arith- 
metie is that it does not harmonize with this method of 
and it the 
system that it does harmonize perfectly. For multiplica- 
tion the 


indeed, any svstem would do. 


leading defee { ot 


division, is the leading merit of octimal 


decimal system answers all requirements, as, 


The operation of multipli- 
cation having come, historically, far in advance of that ot 
division, with its conception of fractions, is perhaps the 


reason why the merit of the octimal svstem was over- 


looked. So far as multiplication goes, there is not much 


advantage in any particular base except as it affects the 


multiplication table. A multiplication table based on 
eight would be far simpler and more easily learned than 
the present one, but with the table once learned, the 


decimal system answers well enough so far as multipli- 


cation goes. 


It is when we consider division that the faults of 
decimal arithmetic become serious: and to realize this 
and the advantages of the octimal svstem. it is onh 
necessary to compare the expressions for binarv. sizes 


given by the two svstems. 


Few, 





Voi. 
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To make the matter clear to those viven 
it no previous thought, let me explain more at lengt! 
that just as, in the decimal 10 stands for ten 
and 100 for ten tens, so in the octimal system 10 would 
stand for eight and 100 for eight eights, or what wi 
now call 64. So, likewise, 0.1, which 
one-tenth, would stand for one-eighth. and 0.01 for one- 
With this explanation, the accompanying 
In the first column we have binary 


who have 


system 


now stands for 


sixty-fourth. 
table will be clear. 


EQUIVALENT EXPRESSIONS IN BINARY, OCTIMAL AND 
DECIMAL FRACTIONS 

Binary Octimal Decimal Binary Octimal Decimal 
Fraction Fractions Fractions ‘ractions Fractions Fractions 
04 0.5 3; 0.02 0.03125 
i 0.2 0.25 ai 0.01 0.015625 
: 0! 0.125 ei 0.03 0. 046875 
3 0.04 0. 0625 és 0 07 0. 109375 


fractions as now written;-in the second, those fractions 
as they would be written in octimal arithmetic: and in 
the third column, the familiar decimal equivalents. 

The second and third columns show the comparative 
merits of the octimal and decimal systems as applied 
to binary Of course, the decimal system 
presses decimal sizes with equal simplicity, but no one 
The difference is this: In spite 
of the badness of the decimal equivalents, we continue 
the sizes for construction, ignoring the 
decimal sizes and their simple expressions. 

Is not that second column enough to make a drafts- 
man’s or a Imagine 
tables of decimal equivalents relegated to the limbo of 
forgotten things! 

The large lesson to be learned from this table is that 
the merit of the decimal system is the merit of a form 


SiZes, eX- 


wants decimal sizes. 


to use binary 


machinist’s mouth water ? our 


of expression only, having no necessary connection with 
the divisions with which it is accidentally associated, and 
that it might be and could have been much better asso- 
ciated with a different set of have 
been so associated, had those ancient Arabs omitted their 


divisions. It would 
thumbs when counting. 

And now does some decimal enthusiast rise up and 
say that I am more difficult change 
than that to the metric system? Not so. No one knows 
better than I that such a change, desirable as it is, is 
impossible. | than call 


advocating a fa 


am here to do nothing more 
attention to another application of the old couplet: 
Of all sad words of tongue o1 


The 


pen, 
these—It might have been. 


saddest are 
& 
Cutting Internal Left-Hand Threads 
By Harry F. Pearson 
By observing the following directions threads can be 
the grinding internal left- 
Gear the lathe for cutting a left-hand 


started from outside when 


hand threads: 





CUTTING INTERNAL LEFT-HAND THREADS 


thread in the usual manner. Set the cutting edge of the 
threading tool facing the back of the hole to be threaded. 
so that it will cut when the lathe is turned 


Run the lathe backward to cut the thread 


backward. 
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Variable-Speed Drive 
By C. F. Meyer 
An interesting and practical helt drive for two speeds 
is shown in Figs. 1 and 2. Only one belt is used, on 
three pullevs of the same size. The arrangement, which 
is emploved on a certain kind of textile machinery, is 
as follows: 


The three pulleys LZ, A and M are attached to the 


shaft A in such a way that “L is fastened securely to 
the shaft A by setscrews. A and M are revolving loose- 
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FIG. 1. VARIABLE-SPEED DRIVE 

ly about A and are held in place by a suitable collar. 
The hub of the pulley W has an extension which is 
turned off and to which the driving pinion J is keyed, so 
that the latter revolves with VW, 

The shaft A is provided with a pinion and guard ( 
and a flywheel B. The pinion C meshes with ), which 
is keyed to the mainshaft #. Another gear G, keyed to 
the he pinion J. The 
ratio between the gears D the pinions C 
and I respectively is, of course, different in each case. 

So long as the belt shifter IT holds the belt on the 
loose pulley K none ol the pinions will revolve. If the 
belt is shifted to L, the pinion (' will revolve the gear 





same shaft. is in mesh with 


and G and 











D and the shaft 2. The gear @ on the latter will re- 
volve J and also M, which is loose about the shaft A. 

If the belt is shifted to V7, the latter will revolve the 
gear G, by means of the pinion J, at a speed correspond- 
The gear D will take 
along with it, so that 


ing to the ratio of these gears. 
(’, the shaft A and the pulley L 
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FIG. 2. DRIVE WITH GUARDS IN PLACE 
in this case the speed of the driving pulley (rather the 


number of revolutions) is different from that of the 
driving shaft. 


Fig. 1 


Fig. 2 has all of these in place. 


the drive without safety devices while 
The drive is used often 


show - 


and gives good results. 


Reducing a Part To Make It Stronger 


By M. E. DuGGan 


On page 472, E. W. Wrigley tells how parts of ma- 
chinery are made stronger by reducing the cross-sec- 
tion. The cast-steel link, shown at A and _ cross-sec- 
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wanted for a 


broke. A 


conditions would not permit enlarg- 


tioned at G, pattern was new 


casting. Existing 
so I made the new 
casting. This 
and returned to 


members of the casting, 
the 


mechani 


ing the side 
pattern a duplicate of 
rejected by the 


the pattern shop with instructions to strengthen the side 


original was 


master Was 


ata es ; ‘ - ~ 


Fi » ™" 





/ 


js 
APT J r 














Ne LL” 
Cc D 

WHY THE LINK WAS STRONGER THOUGH LIGHTER 
members by reducing the cross-section as shown in the 
sketch at //. The side member is shown in full in the 
section B, 

Castings cool from the outside inward, forming crvs- 
fals perpendicular to the face, as shown at C and D. Now, 
if the casting has a right angle as at #, there will evi 
dently be a weak place along the line J/; but if the 
angle be eased a curve, the crystallization takes place 


line of weakness is avoided, i making 
the 


square, He 


as shown, and the 
patterns for parts of a machine, patternmaker will 
the does this to 
simplify the work and keep down the cost of the pattern. 


very often make corners 


Rounding the corners and filletine the aneles is, on a 
great many jobs, more work for the patternmaker than 
making the rest of the pattern. 


a 


Tooling in the Lathe 
By A. 


The Robbins & Myers Co., Springfield, Ohio, has de- 
veloped and is employing an interesting method of ma- 
lathe. These shafts are ap- 
length and are made from 14-in. 


Multiple 


TOWLER 


chining small shafts in the 
proximately 14 in. in 
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0.30-carbon steel. It will be seen by referring to Fig. 1, 
which is the first turning operation, that the fixture holds 
so that the 

the same 


various surfaces machine 
time. A useful feature of 


four tools spaced 


will be finished at 





TOOLING—FIRST AND 


FIG LAYOUT OF 
SECOND OPERATIONS 
the fixture is the provision for adjustment provided by 
the dovetail base. With this arrangement the various 


holders for the tools may be set to suit various lengths of 
machined. 
ersed and the turning operation 


which the work revolves is 160 


shoulders to be 
The shaft is then rey 
The xpeed 


rt peated. 





< 
mr 
FIG. 4 LAYOUT OF TOOLING—NICKING OPERATION 
ft. per min., or 5t5 r.p.m. The feed is 0.015 in. per revo- 


A layout of the 
machining 


lution, allowing 0.012 in. for grinding. 
operation for the first and 
is shown in Fig. 2. A similar arrangement of tooling is 
used when nicking the shoulders prior to the grinding op- 
A view of the machine performing the nicking 
Fig. 3. 


tooling second 


eration. 
operation described is shown in the illustration, 








FIRST AND SECOND TURNING OPERATIONS 





2 x 


FIG. 3. NICKING THE SHOULDERS 











June 28, 1917 AMERICAN 
The tools are 4 in. thick and are held securely in the 
fixture by means of clamps placed near the cutting edge, 
as may be observed by referring to the illustration. <A 
layout of the fixture and tools for the nicking, or third, 
operation is shown in Fig. 4. The shafts are then 
ground to size in the conventional manner. 
® 
Critical Speeds of Rotors Resting 
on Two Bearings 


By 





Pavut HorrMaNn 


Referring to the article on page 97, a few remarks 
suggest themselves regarding the example given there of 
the graphical method of determining the critical speed 
for a 500-kw. turbine rotor. 

While I fully agree with Professor Rautenstrauch that 
approximate results are, as a rule, entirely sufficient for 
practical purposes and that the expenditure of too much 
time on details, in either analytical or graphical methods, 
is usually not warranted, there is, on the other hand, some 
danger in simplifying assumptions, which can easily 
lead to considerable errors. 

In the case under consideration (see Fig. 1, which is 
a reprint of Fig. 10, page 100), the assumption was made 
that the shaft sections A, B and C (A representing the 
journal of the generator shaft, B the generator shaft end 
and C the turbine shaft end connected by a sleeve coup- 
ling) should be replaced by the same length of a straight, 


Fl 
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FIG. 1. DETAIL OF TURBINE SHAFT 


uninterrupted piece of shafting 3 in. in diameter. The 
load due to the coupling weight was neglected, to com- 
pensate for which no reinforcement by the coupling was 
taken into account, the contention being that “one way 
or the other the critical speeds resulting will not be 
noticeably different.” The graphical determination was 
then carried through and, in the end, the curve of the 
shaft deflection was obtained. 

In examining this curve (also shown in my Figs, 2 and 
3), the suspicion arises, however, that the magnitude of 
the deflection is determined precisely by this length of 
weak shaft introduced by Professor 
strong curvature of the shaft occurring in the sections 
A, B and C only, the maximum deflections 
taining in the center of C. 

I want to investigate, in the following, 
suspicion is justified and just what effect 
assumption regarding the coupling has on 


tautenstrauch, the 





and ob- 
how much this 
the simplifying 
the final result, 
by means of a revised computation of the deflections based 
on what I consider the actual premises of the problem. 
My opinion is that the reinforcing influence of the 
coupling on the shaft is quite considerable and in no 
way negligible; it is founded on the actual practical re- 
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quirements for a design such as the one illustrated, 
which will only operate successfully with a “force fit” of 
the coupling on both shaft ends. But this means that the 
bending moment in B and C, transmitted from one shaft 
end to the other through the coupling, will be resisted by 
the coupling with its full momentum of inertia. No 
deformation of the neutral axis of the shaft can take 
place unless the coupling bends along with the shaft; and 
it is the coupling, clearly, which carries the sheft, while 
the latter, interrupted in the middle of the coupling, 
does not contribute at all to the strength of the elements 
B and C. Therefore, in considering this part of the 
shaft, a cross-section of 7-in. outside diameter and 3-in. 
‘ore must be figured with, both as regards the construction 
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FIG. 2. DIAGRAMS OF SHAFT AND DEFLECTION CURVE 
of the bending-moment diagram and that of the modified 
bending moment. 

Fig. 2 shows the resulting increase in the streneth of 


the shaft expressed through the increase of the mo- 
This increase 
the ratio of the fourth power of the diameters, or 


: 4/94 
as 4 » 


mentum of inertia, in the sections B and C. 
Is 1) 
29.5 (in reality about 28.5 only, on account 
of the inactive 5-in. bore in the coupling). 

At the same time, it may be pointed out that ther 
of the shaft 3 
to 3 in. in diameter, as was done for simplifyir g purposes 
[ shall figure on 34 


no reason for weakening the section A 1 
in. and thereby gain in strength in the 


94/34 1.85. 


ratio of 3.: 
On the basis of these new assumptions, the graphical 
determination of the shaft deflections has been renewed 


(see Fig. 2), the result differing considerably, as will 
he seen, from Professor Rautenstrauch’s. The change 
affects first the loading diagram, by the addition, on 
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sections B and C, of the coupling weight, which is 90 Ib. 
in round This load, it will be re- 
marked, produces only a slight alteration of the first 


figures, increase of 
vector polygon and, as a consequence, of the diagram of 
the bending moments. This has been shown by drawing 
both the original diagram, in dot and dash lines, and the 
revised one, in full lines, side by side. 

In the next operation, however, which is to determine 
the modified bending moments, a radical change takea 
place with regard to sections A, B and 
(’.. Owing to the increase of the mo- 
menta of inertia, dealt with above, the 
new modified moments are entirely dil 
ferent from the original ones (see Fig 


a). Likewise, the second vector dia 
vram is thoroughly changed, the two [ Ae Boe CD Et 
dominating large loads, owing to thi 


on B and ¢ 


having disappeared almost completely 


modified bending moments 


The angles of the vectors have changed 


accordingly, and if the deflection curve 
is now constructed in the usual way, by 


vectors Trom 


drawing parallels to the 

center to center of each shaft section, 
the outcome, as shown in Fig. 2, is a 
very much flatter curve with a maxi- 


mum deflection only about one-third of 
the original value, or about 0.00225 in. 
for the 
determination of this new value, as if 
Fig, Il in the 
article, no great degree of accuracy 1s 
this the intention 
heing merely to establish 
mately the extent of the discrepancy. 
the will not be 


HEeCeSSAry for 


Since the same seale was used 


appeared on original 


claimed for result, 


approxi- 
reason, it 


or same 


to use any exact method 
computing the critical speed from the 
deflection curve, but an approximate, 
shorter way of proceeding will be suf- FIG. 3 
ficient. 
pirical 


I will use a simple semiem- 

formula, which the critical speed as a 
function of the maximum deflection alone de- 
rived in analogy with the formula for a weightless shaft 


gives 
and is 


with a concentrated load, namely: 


I 
| 
“war, 


nm = 205 \ 
the factor 205 replacing the constant 187.7 in the formula 
and being the resulting average of 
Usine this formula 


for coneentratec load, 
numerous graphical determinations. 
we find: 

n = 205 cae = 4340 ».9.9n 

/ we ~ ) ofiedil. 

\ 0.00225 l 

If we apply the same formula, for checking purposes, to 
Raut- 


the maximum deflection obtained in Professor 
enstrauch’s computation, we find: 
4 
‘= 905 ; 2500 7 ) 
}? =— ¢ e) ~ it?) T omettte 
N 0.00673 l 


as compared with 2760 r.p.m., obtained somewhat elabor- 
ately by move accurate methods. 

the agreement between the two latter results is quite 
satisfactory and shows by inference that the value of 
1340 r.p.m., found for the critical speed according to our 
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revised assumptions, may be considered correct, probably 
inside 10 per cent. limits. 

The conclusion of the foregoing, therefore, is that in 
the considered example, by neglecting the reinforcing 
influence of the coupling on the shaft, a result had been 
reached that differs about 75 per cent. from the real 
value for the critical speed. Instead of being at about 
2500 r.p.m., the critical speed is around 4300 r.p.m., so 


that the shaft, which very likely runs at a working speed 
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First Vector Polygon 





Second Vector Polygon 


CRITICAL SPEED DIAGRAMS FOR TURBINE SHAFT 


of 3500 rpam., is rigid, and not flexible as would hav 
appeared from the first computation. 

If it be argued that the fit of the coupling, 
rests this whole discussion, is essentially a question of 
viewpoint, and would probably be answered differently 
by different investigators, then, at least, the inherent un- 
certainty should have been pointed out and the weakness 
of the theoretical method admitted. 

In this connection and in order to strengthen our own 
assumptions an example cited by Dr. Stodola in the 
fourth edition of his “Steam Turbines,” page 303 and 304, 
might usefully be recalled. The critical speed of a gen- 
erator rotor had been figured to 1000 r.p.m., while it 
turned out to be, at the practical test, between 2600 and 
2900 rpm. This seemed inexplicable, until the shaft 
was refigured, taking into account the reinforcing action 
of the armature and commutator, mounted on the shaft 
with a tight fit. 

My final conclusion, therefore, is that in any case 
the results of graphical or analytical determination of the 
critical speed of a shaft must be weighed very carefully 
them, and 


on which 


before practical conclusions are based upon 


that, even if the utmost accuracy be used in the caleu- 
lations proper, a wide margin of safety must be allowed. 
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The Economy of a Huge 
Airplane Squadron 


The experience of our allies, particularly on the western 
front, where the final decision seems likely to be obtained, 
points conclusively to the great importance of aircraft 
as the deciding factor in all the great battles of the war. 
There is very little open fighting in the present war, 
contrary to the methods pursued in former wars. Men 
ore hidden in trenches, and they are armed with rifles, 
machine guns, smoke bombs and other missiles, to pre- 
vent their capture by the enemy. Open attack means 
death to practically every man. 

The artillerymen on each side are in hiding far behind 
the first line of trenches, and they endeavor to blow enemy 
trenches to pieces by subjecting them to a rain of tons of 
high explosive shells. Then an attack is launched, and, if 
the preparation has been complete, the trench is captured. 
To make such a the gunner 
must know exactly where to shoot, and he must be kept 
informed how his shots are being placed. This can only 
be done from the air. High above, nearly three miles ac- 
cording to the present practice, the spotting airplane, 
upon which the gunner depends for his information, 
patrols the air and sends wireless messages. These give 
the location of the enemy’s guns and also direct the 
demolition of the trenches. With this information, the 
vunners can train their enormous guns and work deadly 


bombardment successful, 


havoc eight or ten miles away and never see the target 
at which they are shooting. Without the spotter in the 
air the gunner is comparatively helpless, the observation 
balloon playing a part of diminishing importance in the 
present struggle. 

But the spotter does not have things all his own way if 
the enemy has a fleet of fighting airplanes, whose duty 
it is to drive down the spotter and prevent him from 
sending information to his gunners. This makes it clear 
that the army whose fliers can dominate the air, who can 
observe the enemy and direct the gunfire of their own 
hatteries and at the same time prevent the enemy fliers 
from serving their own army in the same way, can pound 
its adversary to pieces and drive it from place to place. 
The destruction of trenches and fortifications can be ac- 
complished so thoroughly by artillery that resistance be- 
comes hopeless, the men become disheartened, and their 
positions can be carried by the attackers with the loss of 
very few men. 

We can do no more important service at this time than 
to devote our energies and our money to adding to the 
aircraft equipment at the earliest possible moment. Even 
ten thousand airplanes (though do not let us stop at this 
number) added to those now in use would so completely 
dominate the air as to blind the German batteries and 
make the evacuation of France and Belgium a matter of 
necessity. Ten thousand airplanes, with aviators and 
mechanics to man them, would be of far greater value than 
a hundred thousand men in the trenches at this time. 
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Editorials 
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More than this, the “winged cavalry” would become far 
more of an actual fighting force in attacking fortified 
towns, in raiding supply depots behind the tines and in 
carrying demoralization to the hostile army, 

The Aircraft Production Board has given this matter 
the most careful attention, and great progress has been 
made toward securing rapid and rational production. De- 
signs are being standardized, based on the best foreign 
practice, and the manufacturing capacity of the country 
in the automobile field, which has developed quantity 
production to a higher state than any other industry, has 
been enlisted in the good work. Engineers are now in 
France studying the problems there at first hand, so as 
to leave no stone unturned to secure the best machines for 
all purposes. 

But before we can enter into the production of an 
overwhelming fleet of airplanes, we must impress Con- 
gress with the absolute necessity of such a movement. 
The work will require a tremendous appropriation, but it 
promises, from every point of view, to be the most eco- 
nomical expenditure we can make. Howard E. Coffin, 
chairman of the Aireraft Production Board, estimates that 
the appropriation should be $600,000,000, in 
insure the success of the plan. 


order to 
While this seems, and is. 
a tremendous sum of money, it is comparatively little as 
war costs go, being less than it is costing Great Britain 
If by this expenditure we can hasten the 
ending of hostilities, as we undoubtedly can, and at the 


every month. 


same time save thousands of lives, which also seems to be 
an undisputed probability, there should be no hesitation 
In passing such an appropriation. 

Another similar air fleet operating over the ocean in 
the localities infested by submarines would probably be 
more efficient than any other means of combating that very 
serious menace. Acting as eves for the destroyers and 
chasers, as well as taking a hand in attacking by bombs 
and other devices, the airplane would aid greatly in mak- 
ing life on the enemy’s submarines even less enjoyable 
than it is at present. Then, too, a sufficient number of 
airplanes would make a formidable attacking squadron 
on submarine bases, and so assist greatly in destroying the 
submarines at far 
than to build ships faster than they can be sunk. 

The airplane points the way in which we can be of the 


their source, which is more effective 


greatest service in doing our part in the present struggle. 


It is also particularly fitting that the country which made 
possible the navigation of the air, and by so doing revo- 


lutionized the methods of warfare, should exert its ener- 
gies to make its contribution in this line so overwhelming 
that it would compel the cessation of hostilities. By all 
air fleet which so dominate the 
skies as not only to blind the enemy’s gunners, but to 


means give us an can 
carry demoralization to those who have so long ridden 
roughshod over the rights of all who opposed their desire 
for world conquest and domination. Let us willingly 
spend our millions for machines which will enable us to 
save the lives of thousands of our own men and hasten the 


endine of hostilities. 
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Shop Equipment News 
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PM 


Cutter Grinder Plug Gages 


The cutter grinder illustrated is now being marketed The Simplex Tool Co., Woonsocket, R. T.. is now 
by Elmer Sacrey, 1001 Diamond St., Philadelphia, Penn. marketing a standard line of plug gages, a few of which, 
It is intended for sharpening milling cutters of either of several different sizes, are shown in the illustration. 
the profile or the inserted-tooth variety. 
Fig. 1 shows the front of the machine, 
is a side view. The 





while Fig. 2 
spindle is 1,4 in. in diameter, is hard- 
ened and ground and runs in split 
taper bronze bearings. Dustproof oil 
cups are provided, and the exposed 
wearing parts are protected from 
emery dust. A strip of felt is attached 
to the emery-wheel slide bearings, 
metal strips are used on the ways, and 
a dust hood covers the elevating worm. 
All adjusting wheels have micrometer 
dials, and extended clamp levers make 
wrenches unnecessary. Cutters may be 
held either between centers or on the 
flat auxiliary table. The diamond- 
wheel truing device, which is incorpo- 
rated in the machine, may be seen 
projecting at an angle in the upper 
left corner of Fig, 2. When the work 
is such that the use of a master form 
is necessary, four adjustable socket- 
tvpe clamps are used. The machine is 
of sufficient size to permit work being 
done on cutters up to 9 in, long and 

















sk, oe Bk \ pee 
9 in, in diam apie wo 10-in, Aloxit FIGS. 1 AND 2. GRINDER FOR MILLING CUTTERS 
wheels are used with faces } and § in. 

wide. The dimensions of the front and rear bearings are At present the gages are made in sizes varying by 
1,4. x 4 in. and 1,'¢ x 2% in, respectively, and the spindle .’5 in. from } to 1 in. They are of tool steel, hardened, 


16 
speed is 2100 rpm. A work-setting device is included ground and lapped to size, and are claimed to be accurate 


in the equipment. The net weight of the machine is 1200 — to within 0.0001 in. The handles provide a good hold. 


lh.. and the he ight over all is 57 inches. 





Screwdriver with Fluted Wooden 
Handle 


The screwdriver illustrated is the latest product of the 
Peck, Stow & Wileox Co.. Cleveland, Ohio, and South- 
ington, Conn. It is equipped with a round blade forged 


SCREWDRIVER WITH LARGE HANDLE 























from spec ial steel, hardened and tempered, Both the blade 
and the ferrule are polished. They are held in a handle of 
generous size, fluted and given a black polished rubber- 











oid finish, STANDARD PLUG GAGES 
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Tapping Machine 


The tapping machine shown has a capacity up to ; 
in. in steel and up to } in. in brass. 
the bench or the floor type. One of its more important 
features from = an 
operating viewpoint 
is the automatic re- 
versing mechanism, 
which the 
spindle to reverse its 
direction at any pre- 
determined depth. 
The spindle is of the 
floating type and is 
double splined to in- 
sure correct balance 
at high speeds. It is 
carried in a_ feed 
yoke operated by 
either a foot or a 
hand lever. A 2-in. 
round belt is used 
fordrivingthe 
spindle. A_ bracket 
at the back of the 
machine column car- 
ries the driving and 
an idler pulley, and 
proper tension in the 
round belt is main- 
tained by a forward 
or backward move- 
ment of this bracket. 
The clutch is mount- 
ed between the 
spindle driving pulleys and is thrown into forward or re- 
verse by means of a snap fork. The depth stop on the 
yoke governs the time of the throw, and a catch is pro- 
vided for the belt shipper. 

A vertical adjustment is supplied for the table, which 
In case it is neces- 





causes 














BENCH TAPPING MACHINE 
Height, 31 in.; table, 63 x 9 in.; dis- 
tance chuck to table, up to 7? in.; 
distance spindle to column, 3, in.: 
feed of spindle, 34 in. ; speed, 800 r.p.m. ; 
pulleys, 44x13 in.; weight, 240 Ib.: 
bench space, 154 x 10 inches 


has an oil groove around the edge. 
sary to hold the work in a jig clamped to the table and 
there is danger that the holes to be tapped may not all 
line up with the spindle, an auxiliary flexible extension 
spindle is furnished, which is held in the regular tap- 
ping chuck, but allows the tap to find its own center. 
The Langelier Manufacturing Co., Providence, R. I., are 
the manufacturers. 


¥* 


Rotary Surface Grinder 


The illustration shows a double rotary surface grinder 
that has recently been placed upon the market by the 
Globe Machine and Stamping Co., Cleveland Ohio. The 
machine is so constructed that each chuck and grinding 
wheel can be operated independently of the other, thus 
allowing continuous production, the operator setting the 
work on one chuck while the other is running. Simul- 
taneous operation of the two fixtures is also possible. 

The grinding-wheel head is secured to the frame in 
a fixed position in order to secure rigidity. Sliding 
surfaces have been eliminated, and the working parts 
are protected from dust and grit. An automatic feed 
and stop are provided,. by means of which a feed of from 








It is made in either 
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0.0005 to 0.005 in. per stroke can be maintained. The stop 
can be set to release the feed at any predetermined point. 
The 12-in. magnetic chucks are mounted on counter- 
balanced swinging arms with ball-bearing thrusts. The 
swinging movement is accomplished by means of a cam 

















ROTARY SURFACE GRINDER 


and rocker-arm, and adjustment is provided for length 
and position of stroke. Three speeds are used for both 
the chucks and the work traverse 


ee 


Universal Curveograph 
The “Universal Curveograph” shown in the illustra- 
tion has been placed upon the market by W. G. Classon, 
Leominster, Mass., for the use of engineers and drafts- 
It is adapted for drawing simple, compound, re- 
verse and irregular curves and will also adapt itself to 
drawing a curve and tangent. 
The spline is held in position, with the desired curve, 
hy means of the adjusting fingers shown at both 


men. 


sides 











UNIVERSAL CURVEOGRAPH 


of the center. These fingers are provided with gradu- 
ations indicating the radius of the curve in inches. The 


spline is 18 in. long and may be set for curves of from 
10- to 300-in. radius. The instrument will replace beam 
compasses, railroad curves, splines and weights for much 
of the work that is ordinarily done with these devices. 


AMERICAN 


1158 


Pneumatic Hammer 


Several improvements have recently been made on the 


light pneumatic forging hammer built by H. Edsil Barr 
Erie, Penn., and shown in the illustration. 
gear has been added to the machine to permit continuous 
feature that was 
the origina) 
hammer 


striking, a 
not 
model. 





present in 
The 


ates by compressed air at a 


oper- 


pressure of from 80 to 90 Ib. 
and strikes a 
maximum of 200 
The consumption 
about 30 cu.ft. of 
free air per minute with con- 
tinuous operation, Stock up 
to 2 in. square may be hand- 
led. The cylinder is bolted, 
keyed, and doweled to the 
frame to insure permanent 
alignment. Heat-treated 
nadium-alloy steel is used for 


a square inch 
blows a 
minute, 


of air is 


Va- 


the piston and rod: the pis- 
ton rings cast iron. 
Openhearth steel is used for 


are of 


the ram head and guide shoe, 
which are machined from one 


piece of metal. The dies fur- 














nished are of tool steel for 
plain forging. They are an- 
UNEUMATIC FORGING 
dean te + eet nealed and hardened on the 


HAMMER 


and can he readily re- 


r. 
Paces 


the substitution of others of special shape. 


lor 


moved for 
The 
and ram is of the slid type, and the evlinder is ported 
air 


valve controlling the operation of the piston 


in such a manner as to allow the quick transfer of 


to and from the evlinde v. 
Adjustable Reamer 
In the description of the adjustable reamer, manu- 


factured by the Taft-Pierce Manufacturing Co., Woon- 


socket, R. L., on page 962, the tool was erroneously called 
the Mantell reamer. It should have been called the 
Martell reamer. 

= 


Payroll Computing Machine 


With the idea of providing a device by means of which 
pavrolls may be easily computed, the Porter-Cable Ma- 
chine Co., Syracuse, N. Y., has placed on the market the 
*Pavteller.” which is shown in the illustration. 
rolls, about 3 in. in 


The device consists of six diam- 
eter and 12 in. 
other. 


umn of figures indicating 


long, placed horizontally, one above the 
Arranged around the left end of each roll is a col- 
in cents per hour. The 
In front of and 
parallel to each roll is a bar graduated by divisions repre- 
senting tenths of 10 hours. The 
hodies of the rolls are filled with fivures representing the 
product of the rate and the time, so that by setting the 
roll in such a position that the rate is opposite the bar and 
following out the division representing the 
time, the total amount is found on the roll. 


the rate 


rates vary in steps of 4c. from 20 to 60e. 


hours for ee aL riod of 


bar to th 


An automatic 





MACHINIS'T Vol. 46, No. 26 
The first roll is used for times up to 10 hours, the 

second for times between 10 and 20 hours, ete., up to the 

and 60 


sixth roll, which serves for times between 50 
hours. The advantage claimed is that, as each result is a 





eiadbe son ind S485 sid 3 
si = 














PAYROLL COMPUTING DEVICE 

unit by itself, there is less chance of error than is likely 
where compounding operations are necessary. The device 
is also said to be a saver of time. 


% 


Hydraulic Press 


For use in the manufacture of sheet-iron and steel 
parts the Hydraulic Press Manufacturing Co., Mount 


Gilead, Ohio, has placed on the market the 1000-ton hy- 
draulic press illustrated. Its capacity is from 18 to 36 in. 
The upper ends of the strain rods are fitted with threaded 

















HYDRAULIC PRESS FOR METAL FORMING 
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forged nuts, while the lower ends are made with split 
collars and solid heads. The collars on both the upper 
and the lower ends of the strain rods are threaded, the 
upper collars permitting the head to be lowered and all 
clearance to be taken up, so that the head may be set 
true for close work. All clearance may be taken up by 
the lower collars in case the nature of the work makes 
this desirable. 

Auxiliary push cylinders are used to hasten the return 
of the press platen and ram after the pressing operation. 
The push cylinders are made with differential rams. The 
press is of steel construction throughout and has a 42 x 48- 
in. working surface. 


Geared Mead Lathe 


The illustration shows a new heavy-duty geared-head 
lathe that is now being marketed by the Pittsburgh Ma- 
chine Tool Co., Braddock, Penn. The lathe is made in 
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Starters for Squirrel-Cage Induction 
Motors 


The Westinghouse Electric and Manufacturing Co., 
Pittsburgh, Penn., has recently put on the market the 
three types of motor starters shown in the accompanying 
illustration. Fig. 1 represents type QF, Fig. 2 type QF1, 
and Fig. 3 type Q. These starters are intended for use 
in connection with large squirrel-cage induction motors 
up to 650 hp. and serve to protect the motor machinery, 
line and operator by preventing excessive strain on the 
motor, disturbance on the line and the reduction of line 
voltage and current. The motor and the starter are pro- 
A high kilo- 
volt-ampere capacity is used, and a heavy break capacity 
is included to prevent damage to the motor or the 
starter. Resistance can also be furnished to prevent the 
opening of the circuit when changing from the starting 
to the running position. Arcing at 


tected against overloads and short-cireuits. 











"] the contacts has been reduced by im- 
mersing all contacts in oil and by 
using auxiliary arcing tips with large 
contact area. These tips are remov- 
able to provide for easy replacement. 
Safety from overload is secured by a 
relay, which opens the switch at any 
predetermined overload: and by a low 
voltage relay, which opens the switch 
when the voltage fails. The tvpe Q 
starter, Fig. 3, on two- and 
three-phase circuits of from 220 to 
2200 volts at from 25 to 60 cycles. 
The starters in Figs. 1 and 2 differ 
from that in Fig, 3 mainly in their 
ability to handle larger current and 
in having larger 


is used 





kilovolt-ampere 





HEAVY-DUTY GEARED-HEAD LATHE 


both 32- and 36-in. sizes and with any reasonable length 
of bed desired. Heavy construction is used throughout, 
all gearing being of steel 

Twelve spindle speeds are provided for, together with 
36 feeds. The apron gearing is also of steel, and all 
bearing studs are hardened and ground to size. The 
spindle is of hammered steel and has a gear ratio in the 
head of 63.5 to 1. 
hardened to prevent the occurrence of any undue wear. 


Tumbler gears and clutches are case- 


breaking capacity. The overload re- 
lays are so arranged that they oper- 
ate very slowly on slight overloads and instantaneously on 
short-circuits, thus preventing the motor circuits from be- 
ing opened by a momentary overload such as might occur 
during the moment of acceleration when the switch is 
changed from starting position to that used for continu- 
ous running. 
The low voltage relays operate instantaneously and 
open the switch the moment the loss of voltage occurs, 
thus preventing damage when the current is turned on. 





























FIGS. 1 TO 3. 


Fig. 1—Type QF starter. Fig. 














WESTINGHOUSE MOTOR STARTERS 
2—Type QF1 


starter. Fig. 3—Type Q starter 
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Amplifying Gage 


The Northside Tool Works, Dayton, Ohio, are now 


manufacturing the universal amplifying gage shown in 
the illustration. The gage is built for simplifying gag- 
ing systems by providing an adjustable gage and thus 
eliminating a large percentage of the snap gages ordin- 
avily required. 

In operation the gage is set by the model or standard 
after which it is used in testing the ordinary line of 

















UNIVERSAL AMPLIFYING GAGE 
work. 
tween centers is 8 in. 
has divisions representing differences of 0.0001 in., 
work up to 5} in. high may be accommodated on the 
hardened plate, which measures 5 x 6 in. This plate 
can be removed and replaced by special fixtures if so de- 
sired The weight of the machine is 54 Ib. Another 
type of machine is made, on which the centers are omit- 
ted, the tool beine used principaliy for thickness work. 


On the gage shown, the maximum distance be- 
The indicating dial at the top 
and 


Meeting of the New England 
Foundrymen’s Association 


The regular meeting of the New England Foundry- 
men’s Association was held at the Allyn House, Hart- 


ford, Conn., June 13. The afternoon was taken up 
with automobile trips into the surrounding country. 
Dinner was served at 7:30 p.m. 


After reports on the activities of the society were 
read by members, the speaker of the evening, Mr. Vom 
Baur, was introduced. Owing to the previous delay. 
his talk on electric furnaces was of 


chiefly in. the 


necessity somewhat 


fragmentary and consisted recitation of 
what had been done in 
very little if anything having been done in the melt- 
ng of iron. 

The stated in 


that. with electricity at from 1 to 14 per kw.-ly 


the melting of steel and brass, 


connection with steel melting 


Sp aker 


and 


i) fo TY] ‘ i tle tl fule 
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nace could be operated more cheaply than the open- 
hearth or the crucible furnace. 

In connection with melting nonferrous metals, he 
stated that all grades except yellow brass (40 per cent. 
zinc) could be cheaply handled in the electric furnace. 

In the melting of cast-iron borings, the speaker said, 
the loss by the electric furnace was only 3 per cent. and 
with borings costing today $16 per ton they could, with 
current at le. per kw.-hr., be melted at a total cost of 
$28 per ton ($16 for the chips and $12 for furnace 
expenses). He further stated that, while the figures 
were authentic, they were not guaranteed. ; 


— 


New Aircraft Company 

The Lawson Aircraft Co. was recently organized at 
Green Bay, Wis., and has already begun active operations 
with 8000 sq.ft. of available factory floor space well 
equipped in the most modern way for aircraft construc- 
tion. The force will be increased, and it is expected to 
have 1000 men employed within three months. 

With the company are Alfred W. Lawson, vice presi- 
dent and general manager; Lawrence Allison, chief en- 
gineer; Lee Wallace, designer; Rudy Sanders, assistant 
designer; Frank Schober, Andrew Surini and Harry 
Graulich. 

& 
Casting Annealing Pots 


By M. E. DuGGan 


On page 430, A. 
annealing pot. I am 


?. Holaday shows the molding of an 
particularly interested to learn the 
molders’ methods for removing the sand to form the 
thickness of the bottom of the casting. This operation, 
also the making of “40 molds” as a day’s work, has cre- 
ated a doubt in the minds of some molders. However, 
Mr. Holaday may have a little trick in the molding game 
that is worth knowing. 

[ would make and mold the pattern as follows: In 


























the illustration are shown the bottom board. the flask 
AL 
CET, ESS Ly 
i 
= ) Core “4 ' VY 
| c sa de Sirp iprest 
| ' EAs 
ed 
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PATTERN AND MOLD 
and the pattern. At A is the loose print, and at 


B the loose strip. Sand is filled in up to the top of the 
print, then stopped. Next, the print A is removed and 
the loose strip B lifted out of the mold. <A slab core is 


put int place of the print: the filling in of the sand 
ix continued and the drag finished and rolled over to 
receive the cope This operation is shown at (C Mak- 
ing the pattern with core prints is the method followed 
by i patternmakers. | never use a core print 
wher ike Tl wer thy double purpose 
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Washington, D. C., June 23, 1917—A_ small-shop 
owner writes in to Washington to know what sort of 
equipment is needed to build airplane motors and what 
alloys and materials enter into their construction. There 
is a crying need for airplane-motor capacity; but it is 
not a job to be tackled lightly, and the small shop can 
hardly hope to do more than to make parts, even if it 
has an equipment that may be very good for a small 
While airplane-motor building has not 
standardized to anywhere near the extent that is true 
of the automobile motor, production on the scale that we 
must eventually reach requires a large and well-organ- 
ized plant and is not the job for the small shop, except 
perhaps for some of the smaller parts. 

The lightness of the cylinders, where they are of cast 
iron, requires the most careful machining; and heavy 
cuts are out of the question, as deflection must be avoid- 
ed. Similar care must be exercised on many of the parts, 
and the crankshaft is particularly delicate, owing to its 
being subjected to continuous stresses for long periods. 
Great care must be taken to avoid internal strains caused 
by straightening the shaft cold, as is perfectly permis- 
sible in many kinds of motors, where the weight is not 
cut down to such a fine point and the continued stresses 
are not so severe. 


shop. been 


ONE CAUsE OF Moror FAILURES 


One of the causes of a large number of motor fail- 
ures was found on investigation to be due to cold straight- 
ening of the crankshaft after turning and before grind- 
ing. With the alloy steels now used for this purpose, 
this cold straightening is very apt to cause incipient 
cracks that develop into real flaws after the motor is in 
use for some time. <A cracked crankshaft in an air- 
plane motor is a very serious thing, especially when it 
lets go several thousand feet in the air, as it usually does, 
and leaves the aviator at the mercy of the enemy, who 
is equipped with a rapid-fire machine gun. This 
quirement also applies, only in a_ lesser degree, to a 
number of the other parts of the motor, which are made 


re- 


of allov steel. 

At the present time some of the largest airplane-motor 
builders are having many small parts made outside, such 
as connecting-rods, pistons, valve parts, piston pins and 


similar pieces. Any shop that can handle accurate work 





and is not too far from some ot the lara r motor builder- 
mav be able to help by getting into communication w 

them But it must be remembered that very accurat 
work Is req tired. that tolerances are very clo insper 
tion ve rigid and that ily ss wl hare a ton 





to fine measurements have much chance in this work. 
There is much to be done; and if any shop feels that it 
can turn out work of this kind satisfactorily, its owner 
can do no better service than to get in touch with any of 
the large motor builders at once. Or if any small motor 
builder, whose motors are accepted by Government tests, 


is in your vicinity, he may be able to turn over a lot 
of work that you can handle. 
Wiat Some EnGinerers Are Dorne 
Washington is full of engineers and others who want 


to do their bit as best they can. Those who are so fixed 
financially as to afford the luxury are giving their ser- 
vices; others are endeavoring to find something that will 
keep their families going, but with no thought of finan- 
cial gain. The latter men are naturally in the majority, 
and the present organization of the business of making 
war makes it difficult to take care of them. There are 
many difficulties to the volunteer system, just as in the 
army, and it would seem better in every way to hire at 
fair salaries the men needed, hold them absolutely re- 
sponsible for their work, enlisting them for the duration 
of the war, if necessary, and run things on a strictly 
business basis. Any man who did not need the money 
could turn it back to the Government or to the Red Cross, 
so that he would be working without pay if he desired. 
And if we could prevent graft and inordinate profits in 
all supplies, as we are doing very successfully in some 
lines, there would be ample funds to pay all. 

Many well-known engineers are at work systemat- 
izing the securing of supplies of various kinds, keeping 
tabs on delivery dates, planning for the movement of 
supplies from their point of production to the nearest 
depot or cantonment and doing an immense amount of 
work which does not show on the surface and which will 
never show at all, if things move along as smoothly as 
they should when the wheels get really in motion. For 
it is not the man who so plans the work as to prevent 
confusion who gets into the limelight, but the man who 
untangles a that has allowed to oc- 
cur. So if the plans go as they should and probably 


snarl someone else 


will, we shall never appreciate the work that is being 


done right at this minute, when it sometimes seems as 


though nothing is heing accomplished, If careful plan 
nil is to the movement and storage of supplies will 
1) ent a recurrence t trouble of 1898, we ought t 
bye it) T Vi ? { \\ | ! t | (yy i] ‘ai 7 
la ( (3 I + + 
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Cutter Grinder Plug Gages 





Th cutter rnael i} strated Is now velng mal eted The Simplex Tool CUo.. Woonsocket, Re |. Is 





by Elmer Sacrey, 1001 Diamond St., Philadel) a, Penn. ! rkevting a standard line of piuy vayes, a lew Ot W 





It is intended for irpening milling cutters of either of several different sizes, are shown in the illustrat 









the profile or the nserted-tooth ariety. 












Fig. 1 shows the front of the machine, 
while Fig. 2 is asic ew. The 
spindle is 14 in. diameter, is hard- 
ened and ground (| ns mm split 
taper bronze earings, Dustproof oil 
cups are provided, and the exposed 
wearing parts are protected from 
emery dust. <A strip of felt is attached 
to the emery-wheel slide bearings, 














metal strips are used on the ways, and 







a aust hood covers the ¢ iting worm. 






crometer 







dials, and extended clamp levers make 






wrenches unnecessary. Cutters may be 






held either hetwer eenters or on the 
diamond- 


wheel truil ae B wl | 3 ncorpo- 







rated in the ma ne, > e seen 







upper 







is such that the use of a master form 







s hecessary, four adjustable socket- 





mat hine is 

















GRINDER FOR MILLING CUTTERS 














\ els are v wes $ and $ in 

wide. The dimensions of the front and rear bearings are At present the gages are made in sizes varving 

1,4. x 4 in. and 1,'¢ x 2} in, respectively, and the spindl '; in. from $ to 1 in. They are of tool steel, harden 
speed is 2100 r.p.m. \ wo! setting device is included eround and lapped to size, and are claimed to be acew 
in the equipment. The net weight of the machine is 1200 to within 0.0001 in. The handles provide a good hold. 
lb., and the height er all is 57 inches. 





Screwdriver with Fluted Wooden 


Handle 


The screwdriver illustrated is the latest product of the 
Peck, Stow & Wilcox Co., Cleveland, Ohio, and South- 
‘ton, Conn. It is eq ped with a round blade forged 




















SCREWDRIVER WITH LARGE HANDLE 














STANDARD PLUG GAGES 
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Tapping Machine 





= the itor t 
ersil 

wl i 
spindle to r 
qirect1ol iT 


} 
aerermines 
The =}) na 4 T 


floating type and = 
double splined to M- 
halanc 


It is 


carried in a_ feed 


sure correct 


at high speeds. 
yoke operated by 
either a foot or i 
lever. A #-in. 

belt is ised 
fordriving the 


spindle. <A 


hand 
round 


bracket 


at the back of the 
machine column ¢ar- 
ries the driving and 


an idler pullev. and 





proper tension in the 











round belt is main- 
BENCH TAPPING MACHINE tained by a forward 
Height, 31 in.; table, 64x 9 in.; dis- . ackwar 
chuck to table, up to 7? in.; ol backward move 
tance spindle to column, 3 ir ment of this bracket. 
lof spindle, 34 in. ; speed, 800 r.p.m. ; eee : 
eys, 44x14 in.; weight, 249 Ib Che elutch Is mount- 
space, 1543 x 10 inche 
ed between the 


ndle driving pulleys and is thrown into forward or re- 
erse by means of a snap fork. The depth stop on the 


throw. and a eateh is pro- 


governs the time of the 


vided for the belt shipper. 
A vertical adjustment is supplied for the table, which 
is neces- 


oil eroove around the edve, In case it Is 


clamped to the table and 


has all 
sarv to hold the work in a jig 
ere is danger that the holes to be 
ne up with the spindle, an auxiliary flexible extension 
ndle is furnished, which is held in the regular tap- 
chuck, but allows the tap to find its own center. 
The Langelier Manufacturing Co., Providence, R. L., 
» manutacturers. 


apped mav not all 


are 
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Rotary Surface Grinder 


The illustration shows a double rotary surface grinder 
that has recently been placed upon the market by the 
(:lohe Machine and Stamping Co., Cleveland Ohio. The 

achine is so constructed that each chuck and grinding 
wheel can be operated independently of the other, thus 

lowing continuous production, the operator setting the 
work on one chuek while the other is running. Simul- 
taneous operation of the two fixtures is also possible. 

The grinding-wheel head is secured to the frame in 

fixed position in order to secure rigidity. Sliding 
have eliminated, and the working parts 
e protected from dust and grit. An automatic feed 
(stop are provided, by means of which a feed of from 


been 


races 


























ROTARY SURFACE GRINDER 


and rocker-arm, and adjustment is provided for leng 


and stroke. Three speeds are used for b 


the 


position ol 


chucks and the work travers 


Universal Curveograph 
The “Universal Curveograph” shown in thi 
tion has been placed upon the market by W. G. Classon, 


Mass., 


is adapted 


illustra- 


for the use of engineers and drafts 


Leominster, 


men, It for drawing simple, compound, re- 


and irregular curves and will also adapt itself to 


drawing and tangent. 


a curve 
The spline is held in position, with the desired curve, 


by means of the adjusting fingers shown at both sides 
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These fingers are provided with eradu 
The 


eurves of from 


of the center. 
ations indicating the radius of the curve in inches. 


spline is 18 in. long and may be set for 
10- to 300-in. radius. 
compasses, railroad curves, splines and weights for much 


of the 


The instrument will replace beam 


work that is ordinarily done with these devices 
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Pneumatic Hammer The first roll is used for times up to 10 hours, 


second for times between 10 and 20 hours, ete., up to 
sixth roll, which serves for times between 50 and 
hours. The advantage claimed is that, as each result 


Several improvements have recently been made on the 
light pneumatic forging hammer built by H. Edsil Barr 
Erie, Penn., and shown in the illustration. An automatic 





vear has been added to the machine to permit continuous 


striking, a feature that was 





not present: in the omega) 
model. The hammer oper- 
ates by compressed air at a 
pressure of from 80 to 90 Ib 
a square inch and strikes 
maximum " 900 blows 
minute. The consumpt 
of air is about 30 euft. 
free air per minute with con 
us operation, Stock 
are may be 
evlinder is 
and doweled 
to insure permam 
ynment, Heat-treated 


steel is used 











PAYROLL COMPUTING DEVICE 











there is less chance of error than is li 
PA TIC BORGING ri ri dened ¢ the where compounding operations are necessar The cd 
HAMMER stain IpOUNnaine ne HS 3 ary aM 


also said to be a saver of time. 


Hydraulic Press 
For use in the manufacture of sheet-iron and 
arts the Hydraulic Press Manufacturing Co., M 
ilead, Ohio, has placed on the market the 1000-to) 


drauli press illustrated. Its capa tv is from 18 to 35¢ 


Adjustable Reamer 


fi e uppel ends of the strain rods are ntted Ww th thre 
I 

the adjustable reamer, man 

e Manufacturing Co... Woo 





ie too] Was erroneous 


\Mantell reamer. hould lave been called t 


Martell reamer. 


Payroll Computing Machine 


With the idea of providing a device by means of which 
pavrolls may be easily computed, the Porter-Cable Ma- 
chine Co., Syracuse, N. Y., has placed on the market the 
*Payteller.” which is shown in the illustration. 

The device consists of six rolls, about 3 in. in diam- 
eter and 12 in. long, placed horizontally, one above the 
other. Arranged around the left end of each roll is a col- 
umn of figures indicating the rate in cents per hour. The 
rates vary in steps of $c. from 20 to 60c. In front of and 
parallel to each roll is a bar graduated by divisions repre- 
senting tenths of hours for a period of 10 hours. The 
bodies of the rolls are filled with figures representing the 
product of the rate and the time, so that by setting the 
roll in such a position that the rate is opposite the bar and 
following out the bar to the division representing the 











time, the total amount is found on the roll, HYDRAULIC PRESS FOR METAL FORMING 


») 
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ved nuts, while the lower ends are made with split 
ars and solid heads. The collars on both the upper 
nd the lower ends of the strain rods are threaded, the 
per collars permitting the head to be lowered and all 
earance to be taken up, so that the head may be set 
true for close work. All clearance may be taken up by 
e lower collars in case the nature of the work makes 





s desirable. 

Auxiliary push cylinders are used to hasten the return 
of the press platen and ram after the pressing operation. 
The The 
press is of steel construction throughout and has a 42 x 48- 


push cylinders are made with differential rams. 
n. working surface. 
& 
Geared-Head Lathe 
The illustration shows a new heavy-duty geared-head 


lathe that is now being marketed by the Pittsburgh Ma- 
chine Tool Co., Braddock, Penn. The lathe is made in 
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Starters for Squirrel-Cage Induction 
Motors 


Electric 
recently 


The and Manufacturing Co., 
Pittsburgh, the 
three types of motor starters shown in the ac 
illustration. Fig. 1 represents type QF, Fig. 2 type QF1, 
and Fig. 3 type Q. intended 
in connection h large squirrel-cage induc 


up TO 650 hp. and serve to protect the motor machinery, 


Westinghouse 
market the 


Penn., has put on 


OMmMpany hy 


lor use 


These starters ar 


wit tion motors 


line and operator by preventing excessive strain on the 
and the reduction of line 


starter 


tected against overloads and short-circuits. \ 


motor, disturbance on the link 


voltage and current. The motor and the are pro 


high kilo- 


volt-ampere capacity is used, and a heavy break capacity 


Is included to prevent damage to the motor o1 the 
starter. Resistance can also be furnished to prevent t 
opening of the circuit when hanging from the start 


to the running position. 




















HEAVY-DUTY GEARED-HEAD LATHE 


both 32- and 36-in. sizes and with any reasonabl 
d desired. Hea \ 
steel. 
Twelve spindle speeds are provided for, together wit! 
The vearing is steel, and all 
studs are and ground to 
~ indle is of hammered steel and has a 
ead of 63.5 to 1. 
hardened to prevent the 


leneth 
construction is used throug] 


rearing being of 


‘6 feeds. apron also of 


ring hardened size. 


cvear ratio in the 





/ 


Tumbler gears and clutches are c: 





occurrence of any undue wear. 





the contacts has been reduced by 
mersing all contacts in oil and 
using auxiliary arcing tips with larg 
contact area. These tips enu 
able to provide for easy replace) 
safety from overload is secured VY a 
relay, which opens the switch at anv 
predet rmined overload: and nv a 
= voltage relay, which opens the sv 
when the tag . ( () 
start Fig ) Ss . 
three-phase circuits rom 0 th 
22°00 Its at fro » to 60 
Th starters 11 | S | l | ‘ 
from that Fig, 3 mainly in their 
ability to handle larger rrent and 
4 in | i . large) lo lt AlN re 
bre iKIT cCanac ty. J ( ( erload >re- 
lavs ar » arranged that ther 1] 
ate vé slowly on slight overloads and instantaneously on 
short-circuits, thus preventing the motor ci ts from be- 
¢ opened by a momentary overload such as might oceur 


moment of acceleration when the switch is 


changed from starting position to that used for continu- 
ous runnil 
The 


open the “witen the 


low voltage relavs operate instantaneously and 


moment the loss of oltage occurs. 


damage when the current is turned on. 


preventing 
































FIGS. 1 TO 3 


Fig. 1—Type QF starter. 





QF 1 





WESTINGHOUSE MOTOR STARTERS 
Fig. 2—Type 


starter. Fig. 3—Type Q starter 
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Amplifying Gage 




























iv be accommodate 


hardened plate, which 


can be removed and rep aced by 


, on which the cer 


Meeting of the New England 
Foundrymen’s Association 


surrounding 


Dinner was served at 


read by members, the speaker of the evening, 
Owing: to the previous 
his talk on electric ‘furnaces Wasof necessit) 
fragmentary and consisted chief in the recitation of 
what had been done in the melting of steel and brass, 
very little if anything having: Been done in 


The speaker stated in 
that. with electricity at from 1 to 1e. 
I day, the electri 


per kw.-hr. and 
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In connection with melting nonferrous m 
( 


hyy 
ass 





The WSO Aircraft Co. was recently orga) 
Green Bay, Wis... a las already bi in active one! 


SOOU 





1OOO men empl within three months. 
th the compar are Alfred W. \ 


vreneral 


Frank 


Casting Annealing Pots 


By M. Kk. DucGan 














l 


On page 430, A. E. Holadav shows the molding 
nnealing pot. I am particularly interested to lea 
molders’ methods for removing the sand to for 
thickness of the bottom of the casting. This ope 
also the making of “40 molds” as a day’s work, has 
ated a doubt in the minds of some molders. Hov 
Mir. Holaday may have a little trick in the molding 

that is worth knowing. 
[ would make and mold the pattern as follows 


the illustration are shown the bottom board. thi 
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PATTERN AND MOLD 


and the pattern. At A is the loose print, al 

B the loose strip. Sand is filled in up to the top o! 
print, then stopped. Next, the print A is removed : 
the loose strip B lifted out of the mold. A slab cor 
put in the place of the print; the filling in of the 

= continued and the drag, finished and rolled ov 

receive the cope. This operation is shown at C. M 
ing the pattern with ‘cof prints is the method folloy 
by a great many patternmakers. I never use a core p! 
when I can make the core answer the double purpos 
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Washington, D. C., June 23, 1917 A si l-sho 
\ es in to Washing t ky what so] ‘ 

ment is needed ¢ nubile vlan O md \ I I 

s and materials enter into thei struct ' y anv 

Cl r need for a lane- tor capaci Mu 1 ) ( () . } } 

1 job to be wkled ligl 1 the small s ) \ mot (rove ti 
rdlv hope to do more than to make parts, ev f it - 
san equipment that ma we very good for a smal of wi in | 
. While airplane-motor building has not bee 
undardized to anywhere near the extent tha true SO ( 4ERS A Do 
he automobile motor, production on the scale that w Was 0 { 0 

eventually reach requires a large and well-o1 to do thi as hest + os re so 
ed plant and is not the job for the small shop, except s to y their ser 

erhaps for some of the smaller parts. es: others are e} oring t re no that v 

‘he liehtness of the evlinders., where they are ot cast yn ther 7 < Oll , t oht of fina 

on, requires the most careful machining; and hea cial ¢ te! e natura n the majorit 
cuts are out of the question, as deflection must be avoid and the present organization of the business of making 

Similar care must be exercised on many of the parts war makes difficult to take care of them. There are 

nd the crankshaft is particularly delicate, owing to its many « o the volunteer system, just as in th 
wing subjected to continuous stresses for long periods un and it would seem better in every way to hire at 
(Great care must be taken to avoid internal strains caused fair salaries e men needed. hold them absolutely re 
D\ straightening the shaft cold, as is perfectly permis sponsible for their work, enlisting them for the duration 
sible in many kinds of motors, where the weight is not of the wa f necessary, and run things on a strictly 
cut down to such a fine point and the continued stresses business basis. Anv man who did not need the mon 
are not so severe. could turn it back to the Government or to the Red Cross, 
OnE Causk or Noror FAILURES so that he would be working without pe if he desired 
And if we could prevent graft and inordinate profits 1 
One of the causes of a large number of motor fail- all supplies. as we are doing very successfully in som 
ures was found on investigation to be due to cold straight lines, there would be ample funds to pay all. 
ening of the crankshaft after turning and before grind- Many well-known engineers are at work svstemat- 
ing. With the alloy steels now used for this purpose, izing the securing of supplies of various kinds, keeping 
this cold straightening is very apt to cause incipient § tabs on delivery dates, planning for the movement of 


cracks that develop into real flaws after the motor is in 
use for time. A cracked 
motor is a very serious thing, especially when it 


some crankshaft in an air- 
plane 
ets go several thousand feet in the air, as it usuallv does, 
and the 


- equipped with a rapid-fire machine gun. 


the enemy, who 
This 


degree, to a 


leaves the aviator at mercy of 
re- 
quirement also applies, only in a lesser 
number of the other parts of the motor, which are made 


alloy steel. 


At the present time some of the largest airplane-motor 
builders are having many small parts made outside, such 
as connecting-rods, pistons, 


valve parts, piston pins and 


similar pieces. Any shop that can handle accurate work 
and is not too far from some of the larger motor builders 
may be able to help by getting into communication with 
them. But it must be remembered that verv 
work is required, that tolerances are very close, inspec- 
tion very rigid and that only shops which are accustomed 


accurate 





supplies Irom thei pont ol production to the nearest 


depot or cantonment and doing an immense amount of 


work which does not show on the surface and which will 


never show at a if things move along as smoothly as 
they should when the wheels eet really in motion. Ko. 
it is not the man who so plans the work as to prevent 


into the limelight, but the who 


it s¢ 


confusion who 


gets 
snarl thi: 


man 


untangles a mmeone els nas allowed to OC- 


cur So if the plans go as they should and probably 
shall that is 


done right at this 


will, we never appreciate the work being 


minute, when it sometimes seems as 


though nothing is being accomplished. If careful plan 
ning as t 


prevent a recurrence of the trouble of 1898, we ought te 


the movement and storage of supplies will 


the world that system and organization 
But this 
accomplished except by complete codperatior 


he able to show 
can take place outside of the German empire. 
cannot be 


of all who have to do with production and distributien 
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Without going into details at this moment, becaus 
the time is not yet ripe to do so, it is gratifying to be 
able to that very progress is being 
made in the lines that difficult. 
The manufacture of field artillery, one of 
our weakest spots, is being very well organized when all 
have this 


report satisfac tory 


some ot seemed most 


which was 
considered: and those who 
well pleased with the progress 


the difficulties are 
in charge ar 
made. It is no easy problem, as it involves the forging 
and heat-treatment of the 
tion of the machining operations which differ enough 


directly 


as well as a considera 


cuns 
e-shop practices to make special 
gut these 


rine 


from the ordinary machin 


tools and equipment necessary in most cases. 
hear some of these 


the 


are coming along, and we shall 
davs of heavy artillery 
had started 


the 


arriving on other side hye tore 
we knew it 
In the 


Into shape to 


Bureau of Standards is getting 


testing of 


Way 


Silliie 
gages as 


munition 
The bureau 


handl he 
manutacturers. 
the 


and other de\ 


they arrive from the various 


hearty coOperation on part of builders of 


reports a 
will 
ler d 


lines 


the measuring instruments ees which 


l 


he used, and in manufacturers offer to 


certain 


Sore uses 


the services of some of their best men in 
while the 
This 
that the organization « 
forward, but 


difficult it 


bureau’s new organization is being completed 


must taken as an indication 


statement 
department is not 
present 
the right men 


] new 

those who know conditions 

just on 
artment, and it has had 

assistance from Congress or 

elsewhere 

ABSOLUTELY NECESSARY 


THorovaHu CoOPERATION 


This certain lines 


is one ¢ service 


firms can be of 


at this time, ! onh the Bureau of Standards, but 


to other to other firms manufa 
nt supplies of any kind 


turing munit 
This is a_ time wi arn what codperation 
that the 
and win it quickly 
and to them 

It does not hether they from 
Boston or Kalamazoo, | + shop or another—they 
all look alike to front and help it to 
Th re S OrkK kougt rr us all: 
out 
thing. 


which 


really means, when we to appre¢ late 


first th essary t n tl val 


ne nec 


is to have munitions have 


Come 


quickly. 


win. and no shop 


will lose a cent of d ping ts neighbor, 


if all hands pitch i 


, 
' ’ y NY 
Orings up 


and do the same 


a point Government 
that 
as much, or more, to pass acceptable 
that is bad. Inspection and production should 
go hand in hand instead of being antagonistic, as is too 
often the case at present. What we need is production, 
and the the 
armies in the field the sooner we can get back to normal 
If inspectors are praised for the amount 


This suggestion 
and other inspectors must learn, inspection is just 
work as to reject 


work 


more serviceable product we can get to 
conditions. 
of work they reject, as is sometimes the case, they are 
naturally looking for every excuse to throw out product 
as being unfit for use. I know of one case where the 
inspector admitted that he could find nothing wrong 
with the piece; but there had not been a rejection that 
morning, and he knew it was time for one. 

An inspector of this kind can do more to kill produe- 


tion than all the bonus systems devised can overcome. Un- 
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less the inspectors have mechanical sense enough to ki 
when a piece is fit for use, or if they depend entirely 
hard-and-fast rules and difficult prop 
tion to get out large quantities of perfectly satisfact: 
work. Unless we can teach them that the proper fu 
tioning of the piece is the main requirement, and 


gages, it Is a 


give tolerances enough in the gages to pass all work t! 
ought to be passed, we shall have the same difficulties t 
beset the makers of shells and fuses in the early d 
of the foreign contracts. But it is gratifying to 
that there is a tendency 
tion, and this should be productive of good results. 


toward a more rational ins} 


SHOWING How GaGeEs Pay 


An interesting tale that shows the value of carefu 


lanning things beforehand, and particularly of mak 


? 
proper gages before starting a big job, comes from o1 


A large 
tain device that was used very extensively in 
Was given to a that had real 

The contract delivery was 


heavy penalties attached. 


contract tor a 


the ore 


friends in the British army. 
firm syst 
date of 


were 


somme drive 

ts factory. 
important, and 
that no 


War Of 


linporta 


reporting 
the 


the Government inspectors kept 


and 


ress was being made on this work: 


began to get anxious, as this device 
part ol 
Weeks 


tim 


Was a Very 


the preparation ft the great drive. 


and no product was turned out. 


Passe ad. 


was taken in the making of drawings and gag 
1} 


Ipauy the latter, so far as time was concerned. 


ast, when the officials were vetting desperate and thre 
ening all started 
and not only started, but kept on at ate that t 
almost night and day. B 


the Favor 


sorts of dire reprisals, productior 
such a 
inspectors were kept working 


had 


designed 


fully planned and 
followed that 
eally no rejections; and the contract was 
little to spare. The 
We are also awake to the need of gages, as th 
the American Societ 


semiannual 


ly eh so care 


work 


0) well 


the 


and there were pract 
deiivered { 
me, though with result is know 
to us all. 
following resolution adopted by 
Ol Mechanical Engineers at 


held at Cincinnati, May 24, 


its conventio 
1917, will show: 
other 


production of munitions work; an 


Whereas, Serious delays have been experienced in coun- 


tries and ! 


in this country in the 


and unnecessary loss, with its consequent shortage of 


section 


or and material, have resulted due to lack of control of data 


of standards of 
W hereas, 
tion of measurement of all 


mperatively 


measurement, and 
Britain and 


wal 


standardiza- 
and 
results 


have found 
both 


reliable 


Canada 
material for 


Great 
navy 
and 


proved 1c- 


army 


necessary to obtain uniform and 


organizations which have 
difficulties, and 


our manufacturers 


have constructed efficient 
ssful in these 
Whereas, Increased efficiency of 
promoted by the establishment of proper standards, be it 
Resolved, That the Congress be urged to appropriate funds for 
expenditure through a suitable agency, to provide standards and 
adequate means of calibration of working and inspection standard 


in the different centers of manufacture 


overcoming 
would be 


Everyone who realizes the value of gages in. rapid 
and economical production should try to impress on hi- 
Congressional representatives the need for these instru- 
ments. It is a vital question that must not be over 
looked, yet many members of Congress do not understand 
its importance. 

Among the inquiries which come to me are those from 
firms in various parts of the country who are anxious 
to do their part by manufacturing some of the many 
things used by the army and navy in their various ac- 
tivities. The navy publishes a list of its needs, which 
are perhaps less varied than those of the army, and | 
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st that anyone who is interested send for this list. 
fications of any of these articles may be had, by 
ition to the Department of Naval Stores and Ma- 
<, State, War and Navy Building, Washington, 


army supplies, outside of ordnance, send to the 
st Depot Quartermaster in the following list, in 
Tell him what you 
regularly and ask him to notify you when bids are 


rd to miscellaneous supplies. 


asked for on any supplies at all in your line. A 
nal visit might give you a better idea as to just 


vou could be useful now or in the future. 


‘ OF OFFICERS OF THE QUARTERMASTER CORPS, 
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The question of aircraft is receiving the most care- 
ful attention, and it is gratifying to note that produc- 
tion is being pushed as rapidly as seems possible. — It 
fully expected that the figures given out by Mr. Coffin 
Various plans 


] 
iarve 


1s 


in a recent address will be exceeded. 


are in the 
of mechanics to France to build motors and planes in 


air, among them one to send a numbe 
the factories already established in that country. There 
is no question as to their ability to build machines, but 
the problem of getting sufficient additional equipment and 
of feeding any men we send over there seems to make iT 
advisable 1O huil 


It 


| the motors and planes in this country, 
would 

















if possible, sechi anh easier problem to get 

NITED STATES ARMY, MAKING PURCHASES OF } ] ] ] , : : 
MISCELLANEOUS SUPPLIES the machines here and to feed the men in this country. 
epot Quartermaster, Army Building, 39 Whitehall St New saving the shipp ne tonnage tor tral sport ng food and 

City necessary supplies to our allies abroad. But we must 
pot Quartermaster, 26th and Grays Ferry Road, Philadel . : : ; 

Penn ve ready to do whatever seems best, for it matters very 
epot Quartermaster, Jeffersonville, Ind ttle whether we make airplanes here, or ot! things 
epot Quartermaster, Second and Arsenal Sts., St. Louis, M that e just as urgently ne dj Cher wi enough 
epot Quartermaster, 3615 Iron St., Chicago, Il . = 

l forgo r) } ] . 
Depot Quartermaster, Army Building, Omaha, Neb as ‘t O persona CICICHUCEsS ist e allowed 
epot Quartermaster, Fort Mason, San Francisco, Calif to stan the wa r to delav the ( of the job 
it Quartermaster, 305 Arcade Annex, Seattle, Wa ‘ , ’ : 
( 0 Omptiis 
pot Quartermaster, 17th and F Sts., N.W., Washington, D a fs 
rtermaster, N.E. Cor. Third and Oak Sts., Portland, Ore At | ee the sl sstul J nd French 
epot Quartermaster, Atlanta, Ga notors are now being built in this count and the out 
\ must not overlook the fact, however, that t st rh be ‘ d by impres ( mance 
es we can serve best by doing our regular work bett r st ge a few of the larg ders « 
more efficiently than ever before. The eliminat gh-gract tomobiles easurt irs 4 
of waste of every kind—of material, of effort, of time, Irn their attention to these motors fo! 
( ervthing, mn fact—will not only be of rreatel lure necessary. tL takes a ) istol 
: ; , , 

anything else, but it will leave us in a bette ac vork, and this req env ‘ it 1 

to recuperate after the war is over. No matter how s 5 1 rhaps count wWemselves eh 
~ we may he or how rood DusINess Thav seem To iss 
d will be, the waste of war in material wealth as w upheavals s vy B not 
the men of the nation must be made good by t ) wil ot delay thi duction of ships Ney 
generations that follow. We must reorganize many « contracts eing placed, and e al ( 
our ideas of manufacturing, must find better and cheaper s being ¢ New yards a eling es shed, and 
ethods, which usually means preventing wastes that w e Wi s being d as st as the conditio ( 
( overlooked or considered as not belng wortl W Lin | ] Cl Is al Mia hing NM ets \ LLLOW. 
othering about. An earnest endeavor to Improve 1 We ca rt the impossible, but we s ive ship 
conditions in our own shops will be one of the best « qua i soon as 16 1S pos e to get Nn nto 1 
tributions that any of us can make at the present time. iter.—Frep H. Cotvin, Hotel Powhat 
2 me manager of the Iron ¢ Prod t Co ! th, Exchange ¢ t ] Ma 
: ‘ z Pittsburgh, Penr sy ‘ pany inufac- I d | Stockwe I adwa Car 
. Trade Catalogs : tures a line of automobile accessories bridgeport, Ma 
* eeeess on nn cvvnocuesesnannunnneengnanuennng Ene ers’ Socic f Western Pennsy! 
, . s * . = i Mont me rs third Tuesda 
B » e Gleason Works = "y ~ va - . 
ncevel Gear Planers. Gleason, Werks; 1 Forthcoming Meetings {section meeting, first Tuesday. Elmer K 
in. ; illustrated | Hile } —s cretary, Oliver Building tts- 
burgh Pen 
Gears, Chains, Sprockets, etc. Grant The twelfth annual exhibit of foundry : 
Gear Works, 151 Pearl St., Boston, Mass. and machine-shop equipment and suppli mochester, Society, of Secesens DEatn 
Catalog. Pp. 50; 5x8 in.; illustrated vill be held under the auspices of the ™en. Monthiy meeting, last Thursday. O 
American Foundrymen's Association in the &. Angevine. Jr., secretary, 897 Genesee St, 
Steel Hoists, Hand Cranes, Steel Trolleys. M ner beens eae Send lit = B 0“ ™M cad F from Rochester, N. Y 
Wright Manufacturing Co., Lisbon, Ohio. Mechanics Buliding, Boston, Ma Main: 
‘atalog No. 8 Pp. 32; 6x9 in illus- Sept. 25 to 28, 1917 rhe officers of the ex Superintendents’ i Foreme Clul f 
: = hibit committee are: President, J. P. Pero puperintendcen an ness napa 
trated - : - : : . Cleveland Monthly meeting, third Satur 
Missouri Malleable Iron Co., East St. Louis lay “Py lip Fr nt ee ret _ 310 "Ne : 
Air Operated Chucks, Mandrels, Vises, II! vice president jenjamin PD. Fuller = e* “Bull ling. Clev a a ae ic sini 
ete. Hannifin Manufacturing Co., Chica- Westinghouse Electric and Manufacturing sNngian eULIGING, CLS, 110 
go, Ill. Catalog. Pp. 40; 44 x7 in illus- Co., Cleveland, Ohio; secretary and treas- ae ey ee eee tl a 
trated urer, A. O. Backert, 12th and Chestnut Sts., =. A ‘ Pm ~#- a . Se eee 
: Cleveland, Ohio; manager of the depart- venis ae -* ge ’ a * nth rhs rt Seir ram | 
, Sprague Electric Monorail Hoists. ment of exhibits, C. E. Hoyt, 123 West “AL - st E 'N Li vA la —~ = tary, 1785 
Sprague Electric Works, 527-31 W. 34th Madison St., Chicago, Illinois an eo ee 
: New York Bulletin No. 48700A Pp ; % ; Sree Monadnock ock, Chicago, II! 
2; 8x 10% in illustrated American Society of Mechanical Engi- 
whit Poet neers Monthly meeting, first. Tuesday Philadelphia Foundrymen’s Association 
Portable Grinders, Drills, Flexible Shaft, Calvin W-_ Rice, secretary, 29 West 39th Meetings, first Wednesday of each month 
Oilers, ete. Gem Manufacturing Co., 1229- St, New York City Manufacturers’ Club, Philadelphia, Penn 
#3 Goebel St., N. S., Pittsburgh, Penn _ Howard Evans, secretary, Pier 45 North 
Catalog No. 9. Pp. 36; 6x9 = illus- Boston Branch National Metal Trades philadelphia, Penn 
trated Association Monthly meeting on_ first > 
Wednesday of each month, Young's Hotel Technical League of America Regular 
2 W. W. Poole, secretary, 40 Central St meeting, second Friday of each month 
E Boston, Mass. Osear S. Teale, secretary, 35 Broadway, 
Personal Providence Engineering Society. Month- New York City. 
ly meeting, fourth Wednesday of each . of 
month. A. E. Thornley, corresponding sec- The American and Canadian engineers 
retary, P. O. Box 796, Providence, R. I. and architects of Norwegian birth and de- 
D E. E. Arnold, chief engineer of the New oe Ses : scent will hold_an informal congress and 
eparture Manufacturing Co., Bristol, New England Foundrymen’'s Association. reunion at the Chicago Norske Klub, Logan 
onn., has resigned to become general Regular meeting, second Wednesday of Square, Chicago, Ill., Sept. 27 to 29, 191% 
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If y , | fy nery r 


want, nad pur i na 


METAL WORKING 


NEW ENGLAND STATES 


Conn., Bridgeport—The A Manufacturing C 


ing plans prepared | M. Ft Walsh & 4 
t erecting a 4 cox 128-ft Tf 
ted cost, $40,000, 

Conn., Bridgeport The Blue Ribb Aut ’ 
ge Cr 1720 Fairfield Ave has awarde 
ntract for a factory. Est ted cost, $40,000 

Conn., Hartford—The Bush Manuf ng Co 

( merce St., has warded the contract for 
l-story, 219 x 50-ft iddition 1 s f ry 
ted cost, $15,000 

Conn., Stamford The H & H. ! nd ( 

t build an ddition to it found 

Conn., Waterbury The W I ( k Ce 
warded the contract f ‘ ‘ 114 
idition on Cherry Ave ind Maple St 

Mass.. Boston—J. J. Johnson, 261 Brookline 

. Boston, is h ng plans prepared by Hen! 

B nt, Arch., 334 Washington St., Brooklir 

l-stors 300 x 1S80-ft Fh ue Estimat 
$160,000, 

Mass., Gardner—The ( oO i Gas ¢ 

» School St., will const 7 nufacturing 

story, 60x 177-ft., 60x 105-ft nd 60x 
kK. | Coolidge Arc} 1 Chapin St., 
bridge, will soon receive tl bids 

Mass., New Bedford—The Taunton-New Bedford 

‘ ] Co. plans to build a 1- and story, 118 x 
nd 134 x 261-ft. machine shop and rolling 
Estimated cost, $125,000 ( A Cook, 

( W Praray, Engi Time Bidg., has 
pared plans 

Mass., Quincy —The Fore River Shipbuilding Co 
warded the contract for a l-story, 110x 50 

submarine building J. J. Powell, Howard St 

|’ . 

Mass., Worcester -T. J. Flinn, of Waterbury, 

purchased a site adjoining the tracks of the 
Bost & Maine R.R. and is having plans pre 
i for an iron foundry. Estimated cost, $50,000 

Mass., Worcester—-The Mills Woven Cartridge 

BK ( , Fremont St., plans to build a_ 1-story, 

x 154-ft :ddition to its plant Estimated cost, 

Mass., West Roxbury -T. Kenney and T. Kelly, 

Ulmer St., Roxbur re building l-story 

E Estimated cost, $406,000 

N. H., Portsmouth—The Portsmouth Foundry 

( is building an addition to its plant 

R. 1., East Providence—The Eastern Bolt i 

t Co. has awarded the contract for a 2-stor 

x 196-ft. machine shop Noted Apr. 1 

MIDDLE ATLANTIC STATES 

Md., Baltimore—-The Baltimore Tube Co., Wi 
» and Ostend St., has awarded the contract 
l-story machine shoy Estimated cost, $10 

Md., Baltimore—The H: Steel ¢ Biddle St 

| Loney’s Lane plans to build 50x .-ft 

tion to its steel furt Blanke & Zink 

t ore, Arc) 

Md., Baltimore —H. A. kr & Sons, 1 

t tldg., have leased property t 6-8 W 
d St. and will nstruct i hoy 

! supply house 

Md., Baltimore —The Nat 1 En Z 

~ ! ing ¢ has awarded the tr t for j 

ry, 60 x 72-ft. factor Estimated t. $20.06 

N. J.. Bayonne—T! Electr Dp ! ( 

t t ‘ of motor et plans » build 
I i to its plant « Ave \ Est 
ted t, $15,000 

N. J. Newark——-The General El Co., Boya 

s 1 17th Ave., will construct i-story plant 

lH. & W. ¢ KI Firem« BI Ar 
tring plans 
N. J., Newar The Newark W Cloth ¢ a» 
Ave ! purchased site on Mt. I 

t Ave for l-story ddition » it 

. ted cost, $50,000 a ee pb I’ 

N. J.. Newark—The West P g ¢ 09 

i lw New York nuf irer < 
f ne et ! $s pur ed ‘ 

Evergreen Ave ind plans build | 

\. I WV nd W G. W t ed 

N. J., Passaic—The New Jerse Engi f 

i Supply Co., 177 Main Av ! had pl 

epared for ! ldit t be it EX 

: Estimated st, $44,000 

N. Y., Albany —The Patent Vulear R 

( Woolworth Bidg.. New York, } , 





red for fact 


rv to be built I li St 





suppl 


POUTTUEEE TT 


WEST 


TLL PUT HE 

the first ng to d » consult | Section. If you find ju 

glad t 

N. Y., Dunkirk —1 ‘ H ( Va.. Lynchburg — 1 ’ 

I ling an addition to its cli : warded the nt t 

N. Y., Gouverneur—Sp ( pbell ¢ s emt EI t 
f E. W. Campbe 29 Cl St y led W. Va., Huntington—' Ss 
the contr t for p 4 £ i I ! ‘ t rporated 
Est ted st, $30,000 Est t, $20 0 I 

N. Y., Laurel Hill I ng | ff TI 
Nichols Copper ( Hol \ | | l MIDDLE 
t site in the Newton D t i pl t build 
dditions to its plant Hil., Chicago—The Ar 

N. Y., New York B i f Manhattar ‘ Pe staged oe aS Paulin 
The Columbia Realty ¢ ; build a g dditl machine 
on 50th St and Lith Ave. | te $ cls 
Hon May ke & Frank I ‘ St 4 ill., Chicago—The B 

N. Y., New York —-(B ri fM ttar awarded the cont for 
The P. Weeks Estate ¢ H. J. Hanig MACKING I t «5l4 
2345 B dway } S iw led ; for : Est muted t Sco 000 

story, | k and steel ¢ | fist Ill., Chicago—J. B 
s Estimated ost, S80 00 has awarded ft ! t 

N. Y., New York — (Boroug M ttan foundry t Si H 
W. H. Wheeler, 66 West 5ist St., ! d the $5800 
ontract for a I-st »x LOO-f iil., Chicago—The ¢ 
building Estimated So, 000 turing ¢ zil Sout H 

N. Y., Rochester The G n Work | l ! id nt ts fact 

rsity Ave., manufacturer rt il g I I Foster A 
| ers, has had plans pre] df d ill., Chicago— (Of 
>-story, 100 x 360-ft. fact J. Arch., 20 East Jackson Blvd 
Sibley Bldg is receiving bid talogs of shoy ip 

N. Y., Syracuse—-T! Eng M I C used in the manut ‘ 

$ warded the « t t l ! small portable to . el 
factory Hl., Chicago—The Goodn 

N. Y., Union—The 1 Forging ¢ has of mining m nery 
warded the itr t l ry, 1 x 10 tt land djoining | ! ’ 
forge building and blas g kK 1 COs St nd wi constru , 
$20,000 Estimated cost $250,000 

Penn., Chester—The McCausland Eng ring WW Chicago The Irog 
Co., Pennsylvania Bldg., Philadelp! recentl turing Co., 3267 East 93th 
organized, has purchased ind p to build an = additior t ' 

2 and -story build the ture cost, $6000 
f motors lil., Fulton—The © 

Penn., New Florence —The Walker I} ] ind to build l-stors ddit 
Machine Co., Braddock, is build 66-ft. KE. Toole, Mgr 
machine shop and iit ndry lil., Geneva—1 Gen 
building Co. has awarded the tr 

Penn., Philadelphia— bie Bri 149 North idition to its plant I 

out Ss il . n A the ' ' 

Broad St., will 1 th for ll, La Salle—F. W. M 
2-story garage. Estimated cost, $30, Trenary, Music Hall Bld 

Penn., Philadelphia—The Hall Gas Eng C ; d by Marshall & Fi 
1821 Garden St., 1 ifacturer of % lg e€ St, Chicago, for erect 
engines, plans t I l x] 125-ft. g ll Es “ 
macnine shop. “ > 

it Murphysboro —T! 

Penn., Philadelphia —' N I I recently ee { Ss 
Co., Meadow and Mifflin St bids f Gottee eink 
n addition to its plant titer ae 

il., : 

Penn., Philadelphia--T Saville § 310 W on test 
lace St., inufacturer of brass good ' teal eave acto til 1} oe : 
f g, et 2, ae D i ‘. ‘ t W Weber, 10 8 La Salle | 
St dj ns tild ldlit , 

Penn., Pottstown—The Pottstown Stee ’ M ae East Ghleage a . 
Products ¢ recent orgal $50,000 stesigeae Ba Big 

pital stock, has | d ei! ge 

e local lines of the | lel] & R 3 ‘gol a me, kOe 
Pennsylvania R.R iy build ae Br hk 

Penn., Scran | M ( Suy ‘ ae . ~ 

d pl _ ' ee cect a4 : i Ind., Logansport The RK 
lant. Estimated cost, $10,000 | Duckw i , gw eel ing 
Arch., Coal Exchange Bld; bid Te og A 

Penn., Scranton—s; & H had ; M 2 

p ed f E niet - 
Langley A } Serar Bldg « bid Ind., Marion—' \ 

Penn., Waynesboro H. T. S Machir mvs ; a ee 
C recent , | vit « a | > 

k, i l ling l-st Ind.. Monticello —' 
the n it ire : ( R t f 

e-grindit l H 
r. SI I 1 4 Ml K 

Penn., York Haven I \ H I ( Ind., Newcastle —1 Ind 

‘ ‘ I ] warded = the ntr 
. ; enti. deat : 
SOUTHERN STATES : 
nd as I 
Ky Louisville I H \ \l ( . , News ‘ the 
i lt Lou 
ry Ind Plymouth Rk 
La De Ridder —1 De R I , 
mm ub) \ 
M ‘ re t ¢ 
S i ¢ ( \ 
iw s | Ind South Bend 
Meg nd S ply ¢« 
La., Shreveport I H VW I Ew S 
1 Supply ¢ | Mich Detroit ofr 
: holtt 1 Work 13 St 
Tenn., Lenoir City I ‘ ( \ f Ox 100-ft 
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Mich Grand Haven \ ad . lowa torent - ; D. by ft ; nd (SEN Fk RA L 










( } ted t, $20, ( , 

—— ™ Bae ate mions ( ey Re I w tment ¢ MANI FAC TURING 
( nt Estimated NEW ENGLAND STATES 
Shin Ahene lowa, Davenport——H A ter ¢ { } Mass Lawrence Pacit M : 










Ohio. Canton ( \! ( : « Krus As on B \ : ‘ 
lowa Sioux City I | Estat } N. J., Springfield I ( 1 ¢ f A 
itl - field Ay 

Ohio, Cincinnati ( ( 1A L2 

: . B Minn Albert Lea \ i . . MIDDLE ATLANTIC STATES 
4 ~ $100 ; : N. J.. Palmyra—Pp R r 

Ohio Cincinnati Or - . : a , Ml facturir ( nae ¢ 

} f ‘ 0 l , mm, -* Ss 7 ‘ ‘ : , 






Minn., Brainerd N Pr f R I ! 





N. Y.. New York B fi k 












Ohic Cincinnati I M . “aay : H - as : ( ‘ | ‘ RG? ¢ wy 
St., St. 1 Ch. 1 L. A \ 
| S ed 
. Minn.. Minneapolis I \ B Co., 
‘ee : , N. Y.. College Point —1 0 
‘ 67 J \ Long I ‘ 
Ohio Cincinnati | |’ . KB . , : ‘ 1 ¢¢ ¢ , —— the 
i t i) Hf ] | 1 + we 
, Minn., Minneapolis— Steel iM . 
‘ ~ ( t i \ \ lans 
1 Fp P t lit ' N. Y., Phenix—W. A. M 
' nm’ t Ww. ¢ \ \ 
Ohio. Cleveland ( ‘ r , R — 
a o “ Mo., St. Louis—' M I Ss j : 
P € , , N. Y., Rensselaer —1 r. cH ‘ 
aad \ i] St » Are, . 
¢ \ \\ ( ' { I x & ¢ \ 
. , : é Mo., St. Paul—’ . New Yor 
. St. Ps St. 1 MI 
Ohio. Cleveland I l . a a R : : Penn., Lebanon. M H 
‘ } t “ ; ‘ } 
" Neb Edgar—A. ¢ H I , ; H H 
Ohio Cleveland I . - ; ; e¢ Penn., Philadelphia —1 W ‘ 
. { & ( } t | ‘ 
t Okla... Muskogee I I t-Oswalt M ( 













Ohio 


Columbu 













SOUTHERN STATES 
Paducah | H uM ( 









Ohio, Dayton I s 7 \ I : . 
f Sout St. ¢ . pe. *, rg W. Va., Clarksburg— RB ( ‘ 












‘ }? . ue P 
Ohio. Lima t ( 1 ( Tex., Ft. Worth : H uirt is R a eee 
: ‘ $ Mich Grand Rapids | ( B 








Ohio. Mansfield ate 
WESTERN STATES \. W 
WweoOU©r~# Calif.. Oakland |} Mich Sturgis—' ( ‘ 

. \ 1) 0 ( ] x f | K & ¢ 
Ohio. Marion } ( " : ’ \ i - s 
' , ) Calif Sacramento I f R.R 
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Prices—Materials and Supplies 
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Pig Iron Que 
ted 


Northern Fou 


Pittsburg! 
Pittsburgh 
X, Philadelp! 
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Steel Sheets 


waren 
2 h 
1 24 black 
. i201 k 
t rime 
| blu nneale 
” blue nnentle 
blue annealec 
28 Ivar Bes 
*N\ ui ly ed... 
*N 24 ed 
oF ! 


Bar tron VP 


\ ( 
\ | 
Merchant Steel 1 
lk 
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( ble spring steel 
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Pipe—T! f 
; offs 
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LAP WELD 
! i 
‘) A s unts 
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from st pr 





weld 


welde 


IRON AND Ss 


Ay 2 Ohne M 
| Ay 
Tl Ss t SI 
New Y + 11.0 10 
11.0 i 
12 7 
az 
s 
4 rt 1 
N York ( 
‘) ) ~ 
M \ \ \l 
\ \p \ 
‘ 14 
' 1S : ’ 
‘ \ h ( 
1 
= ssa £54 4 2a 
7.4 g4 " ‘ ‘ 
7 ‘ x x ‘ 
7. 6.00 14 
6 oF aT j 6 T 
6.8 . 1 t 
Nf » 1 i 
' 2 ‘ r 
d | 
t I 
\J ¢, 19] 
yt ! 
N ’ ‘ i 
\ 7 I Al 7, 191 
l bon 
150 0 1.2° 
1.7 50 
6.50 7.00 
. 750 1 
1! 
1o0gr 18.1 ‘ 
’ tf 
1s 


ly 
1! l 14 
111 
LAV WELD 
11 ; 
x t 


; 


t ‘ i) 


EXTRA STRONG PLAIN ENDS 
1 to 1 14 


1014 ¢ 
111, 
EXTRA STRONG PLAIN ENDS 
{ 0 
st 1 0 
a | 
New York ( j 
Gal Gal 
B k vanized Bl il ! 
14 28 18.8 8 
1. S¢ 1s 14.8 Ws 
; ac. & New York stock 


TELLER CL TTL ELEC EET CO 
Cold Drawn Steel Shafting— I warel 
, ‘ , eat hold 
Apr. 27 S 
\ List | 
I I 


Drill Rod ) 


Swedish (Norway) tron 


\ ! ~ 
\ . 
VEOTALS 
Miscellaneous Metals 
\ 
\l ‘) 
I \ 
ay 4 
N \ ( I 
‘ i 
Brass Rod I ! 
\ \ \ _ 
York 
nd 
LIs EXTRAS OVER BASE PRICES, PER LI 
N | I 
| 
S I 
' ~ 
RK 
I I I I I I I I 
i I I I l l 1 
S | " n 7 
Zine Sheets The following t i pr 
In ¢ k I 
\ SiN \ 
M \ 
\ & 
( l 
~ ' ! 
~ ~ \V s 
Antimony 
\ S 
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Old Metals he f r t I | nts MISCELLANEOUS 


Seamless Drawn Tubing The base pr 1 cents per 
s llows 


Aluminum 

Copper Bar 

Welding Materi: Swedish) 
\ Yor 


Babbitt Metal 
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SHOP SULPPLIES 


Cotton Waste 


Wrought Washer 


’ ‘ ( 
Copper Rivets and Burs 


Wiping Cloths—In ¢ 


Sulphur 


White and Red Lead, 
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Weekly Prices—Materials and Supplies 
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ginnnennatt vHUnNnHOU AH aunvvvnnensvvnaneanennenyedcusvurenevenccenvonavevdntenysqvevesneeeusaceevnuenengniqeengnennsat tend 
IRON AND STEEL Bar tron— I: I in cents | pou 
qg tron—Quotations were current as follows at the points and dates Mar. 30, 1917 S 
Pittsburgh, mill ab 
Mar. 30 One Month One Warehouse New York mn 
1917 Ago Year Ago Warehouse, Cleveland 0 
southern Foundry, Birmingh®m $30.00 $26.00 $15.00 Warehouse, Chicago oo 
X Northern Foundry, New York 10.70 34.50 20 50 
*N rthern Foundry, Chicago 8.00 33.00 19.00 Drill Rod—Discounts fror tp t 
! Pittsburgh I8.95 35.95 21.95 EX 
P 5.95 0.95 19.20 New York rr 
\ ' 9 00 3.00 20.25 Cleveland 0 
Valley. ' 8.00 5.00 18.50 Chicago ie 
Southern Cincinnati. 32.90 28.90) 17.90) Swedish (Norway) tron —T! r 100 Ib ! 
I tern Pennsylvania 0 0 0.50 20.00 M 0.1917 
Pittsburgh 4.95 31.95 18 45 New York e131 eon i2 ef 
Steel Shapes—The following bas« rices in cents per pound are for Cleveland 7.00@ 1 
shapes in. by % in nd rger, and plates 4 in. and heavier Chicago 6.7 
bbers’ warehouses at the places named Ir f y 
New York —~ Cleveland Chicago 
On Six Six Six METALS 
Mar. 30, Month Months Mar. 36, Months Mar. 30, Months Miscellaneous Metals I present quot ts | 
i917 Agi Ago 117 Ago il? Age omparison of pract ) { d ye 
| shapes £50 1.10 10 1.10 25 4.25 ».10 —_ New } 
el bars 1.35 iw 10 100 0 1.00 $10 Mar i ray 
| bar hapes j ) 100 lv Loo ,. 25 100 3.10 1917 M ' 
aL 5.1 oo oo 550 50 Coppel! electrolvt { rload | Ss 00 7; 00 
Steel Sheets r following I ! per pound f rin 4.50 1. 
’ warehou t Lead ‘ 150 
Spelter 12 0 
th New York Cl d Chicago @ LOIS 
sce - = r - r 
S : “= = ~ 3 * & Lead 9 10.0 
ss = = = Spelte re? a? 
==5 es =Se # £ 3 Kom KS & ‘ a 10.4 
BAD A= CAS LAS A= LA< Las At the | es I follow pr ents | 
“ } ck 0 6.50 6.00 65 6.25 ; 40 5740 r 100 Ib nd 
a k Ww 6.40 “0 ss 60.15 TT) : es 27, New York . Cle ind 
nd 24 black 5.35 6.55 RD 0 6.10 25 > 335 atl : - 
x nd 20 black 5.25 6.30 70 345 6.05 ; 20 > 45 515 ~ , re 
blue annealed 4.75 = 6.20 5 4.45 ».20 70 70 bi e= 1ce8 = “KsS 
4 blue innealed 4.60 6.10 ws 4.35 > 10 60 > 60 40 = - ha a anal hada 
blue annealed 4.55 6.0 30 1.30 05 55 in 15 Copper sheets, base 14.14 7.50 16 00 eet 
blue annealed 4.50 6.00 25 4.25 00 50 »5 41) Copper wire (carload 
% galvanized 7.23 8.25 7.75 5.00 7.25 170 77 475 lots) 950 o.50 20 14 Ty] 
lvanized 6.2 7.95 7.45 1.70 6695 140 7 45 1.4 grass pipe, base 175M 17.50 16.5 52.0 15.04 
1 galvanized 6.80 7.80 7.30 1.55 6.80 1.2 7.30 130 Brass sheets 15.00 50 14.5 r 12 
Pp a . Solder ind 
ipe I following discounts are f rload lots f I Pittsburg} cr. , Bs 2 
1 in effect Mar 1917 ce iene - S455 5205 = 24.50 i M 
RUTT WELD ( per sheets quoted above | rolled 16 j i 
Steel Iron idd Ic. ; polished takes lc. per sq.ft. extr r 2 
le 1 oe) Y > 
Black Gal ed Inches Black Galvanized : ver 20 in, 2 
1 % 5 26% % to 1 noe tf Brass Rods—The following quotations fe rg ot 
57 12% 1 over, warehouse ; 25° to be added t ex 
60 1614 dded to warehouse pr f extras 
LAP WELD Mar 30.1917 O Month Ag . 
51 81 1% 6 21 Mill $42.0 : 
t ¥4 11 1% 12 4 New York ‘5 
. 13 24 Cleveland 12 00 
23 to 4 15° 2 Chicage 12.54 
1% to ¢ 45° ) 
- = LIST EXTRAS OVER BASE PRICES y 
BUTT WELD EXTRA STRONG PLAIN ENDS 
d 14 l , t 1% 5 R« certs : > 
at 1114% \ l 4 + | : 
= 2 151 2 In ; 
59 161s Round G7 
LAP WELD. EXTPA STRONG PLAIN ENDS Hexagon, octagon and squ 4 
1 : ly, rr" 23 tectangular and | round l ( 
15 ns, ¢ L\& 13 29 Sizes larger than 2 wu pr P re 
i4 11,‘ 2 15 2 ind are governed by t thi r dimension Sy i ; 
% to 4 17 4 than listed al pe pi not le t! pr 
i% to ¢ 16 54¢ und Rod tt nif pecific lengt! dd 
New York stock the following discounts n cent 
New York I 1 In I 21 I 1 In Ir 6 Tr Ir Ir I I 
Black Galvanized ) In 1 tr t 6 Ty t Ir I ‘ 
steel butt welded I $5 12 oR On 4 
steel lap welded i a6 Shorter than 1 special pr not n 12 t 
. go and Cleveland the following discounts hold Zine Sheets—The following pr el r 
Cleveland - Chicago . - 
Black Galvanized Black Galvanized Carload lots fob mill 
steel butt welded oo) 11 56.8" 12.8" In ¢ h Br 
n. steel lap welded . 51 38° De. 8° 9 8° Mar { Six Mar 0 
ble fittings, Class B and C, from New York stock sell at 15 and 1s] Months Ag 
list price. Cast iron, standard sizes, 42% and 5 New York 22 Of 17 Of 0 
—_— “ _ - ; Cleveland 167 
erchant Steel. The following quotations are from warehouse at the Chicago 2 17 Of 
New York Cleveland Chicago Weight per sqft 1 Ib { 2 6 oF - 1 
Mar. 30,1917 Mar. 30,1917 Mar. 30,1917 APP thickness in inch re OCne o ous OSet 0 
hinery ceeeee 4.35@ 4.40 1 3h 7 Sq | 7 S l 1] l 
1550 4.406 } rT 100 Size of Sheet, Ir per Sl} t Weight | S! t 
, 4.25% 1 650 ‘3 ix 84 14 94 
pring steel 6.006 6. 7 i io x 84 a 5 118 
pring steel 8.000 ULL 7.5 ix &4 19.9 134 1° re 
Steel, base price 10.00@11.00¢e 11. 6x 84 910 10.9 1° ¢ 141 158 Ig9 29 
best cast steel 14.00@ 18.00¢ 18. Ot iS x OF 20 19 oh.3 of 2s 8 f 
ld Drawn Steel Shafting—F warel sumers 1 g Antimony Chinese d Jay ' 
ts, the following quotations hold for spot delivery, duty paid 
Mar 30, 1917 Six Months Ago Mar. 30,1917 s 


List plus 25 
List plus 10 
List plus 


List plus 20 
List plus 20 
List price 
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Old Metal MISCELLANEOUS 


Seamless Drawn Tubing—’ I 


Aluminum 


l 


Copper Bar 


Welding Material (Swedish 
Babbitt Metal . . 


SHOP SULPPLIES 


Carriage Bo 


Machine Bolt 


Wiping Cloths 


Roll Sulphur 


White and Red Lead 
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New and Enlarged Shops 














mT M0 nun ! manininin ; TM 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying Section If you cannot find just what you 


want, send us particulars, and we will be glad to publish it free of t. thus putting i tou with 1 t nufacture 
from $150,000 to $400,000 nd is building addi N. Y., Salamanca—T! Buff Rochester & 
\ ET \| Wwe YR KING tions to its plant G. H. Chisholm, Pres Pittsburgh Railroad ¢ plans to build a machil 
{ 4 f 4 x N. Y., Buffalo—The Pullman Co 79 East shop, erecting shop and an addit t is t d 
F s | aaa cturer of cars. hi house D. S. Watkins, Du B I’ I 
NEW ENGLAND STATES “ aa ba fhe meee i. ae ae —_ —_ me - 
ynn., Ansonia—The Farrell Foundry and Ma $1.000.000. Arnold Co.. 105 South La Salle St N. Y.. Yonkers—T! Pyramin Grate Bar ¢ 
( is building a 1-story addition ¢ _ Chicago, Contr. Engr. 0 East 42d St., New York, has had plans 


: ae : N. Y., Colonie—(Watervliet post office)—The pared for a 50x 100-ft. foundry Estimaced 
ynn., Bridgeport—The American Chain Co. has helaware & Hudson Co. is in the market for $15,000. G. W. Elder, J Pres. Noted M 














d the contract for an addition to its plant ibout 30 machines including planers, turret lathes, Penn.. Allentown rhe Dew Cement Gun ¢ 
| Sept. i4 ; : : shaping machines, grinding, et« for use in its 133 West W ngton St., Chicag plans t tal 
yan., New Haven—F. H. Trego, Springfield, shops here J. W. Sprong, Albany, Pur. Agt lish a plant Allentown to manufactu 

as purchased a site and factory buildings N. Y.. Jamestown—Th« International Metal yuns, in association with the Travlor En: 

x nd Ferry st New Haven, formerly the Manufacturing Co. has had plans prepared for nd Manufacturing ¢ ‘ > Seen “< 
= at ae “ t ca seem ‘a aaaee factory No. 3, 3-story, 60 x 100-ft O. M. Otte Penn., Altoona—A. N. Cherry & Son, 276 

1 oe man - i¢ ied I -y = 7 , 65 River St : Pres Broad Av« plan ‘ build a garas Estimiat 
aspera nce ‘taal > nt c N. Y., New York— (Borough of Brooklyn)—Th« cost, $40,000 
oe ee ed f rs ; id tc > its Century Pump Co 128-434 3d Ave., manufac Penn., Chester—The Crown Smelting ¢ “ 
i plans prepared for an aa ; turer of hand and power-driven rotary pumps and construct a 2-story addition to its plant on Sth St 
Summer St. —— ' special machinery, has awarded the contract for Penn.. Clearfield—A. W. Lee. Jr 8 recelt 
Mass., Attleboro Goldsmith, Stern & Co., 55-45 1 1-story factory on 6th Ave H. Jackson. Pres bets Gor oi Sahees. O62 80Se cummed 
St., plans to build a jewelry factory Estimated cost, $9000 Noted Mar. 15 adhesacaiih st. $25,000 A. Rishel. Arc! 
Mass., East Boston—The Manson a gy N. Y., New York—(Borough of Brooklya)—Thé Penn., Columbia—Fire recently damaged t 
1 St i having plans prepared for a De Haven Manufacturing Co 0 Columbia nl if err. 1 - ioonen f . ne 
. ‘ } $100.000 plant of ¢ A. Her manuf irers of agricuitu 
L100 X 2OU-TL. fal '; A ro 9 Heights, manufacturer of box straps, cold-rolled mplements and hardware Loss, $120,000 
|’ rver, 53 State St., Boston, Arch stee ons e ex 8 ; : ebuild ite r = ag 4 os ~ 
pega sen tener! teel hoops, wire specialties, etc., will rebuild it Pa., Erie—The Erie City Iron Fence and W 
Mass., Springfield —T! Van Norman Machine plant recently damaged by fire Works te havis plans prepared fot plant 

( 160 Wilbraham Ave., recently increased N. Y., New York—(Brooklyn)—L. Shepeloff, 566 id St. H. E. Bart — imi 

pit stock. and has purchased a site and ibe : ) » Bate coo rie ee _— 

pital gst I ee Noted Feb. 1 Liberty Ave will build a story, 40x f Penn., Ephrata—The Int State Feed M 

id additions to its plan orer epd shop and garage Estimated cost $20,000 ( wh Peadacn é 642 |  ackin Ol York 
Mass., Watertown (Boston post office) The Infanger & Son, 2634 Atlantic Ave., Arch lans a plant t manufact ire feed n hine 

Pubber o. has a rdec } contract ft t orough « nhat nn , 

—_ : cap pes - o. Bs. Y.. New Vork (Borough of Manhattan)—< Penn., Hazleton—The Jeansville Iron Work 
Estimated cost, $35,000 W. Leavitt & Co., Cortlandt Bldg., is in-the @) past Buttonwood St.. wil rebuild its sh 
MIDDLE ATLANTIC STATES market for 4 sets of air receivers for accumat- ding department which w recently dest! 

, me \ Works lators, each accumulator will be fitted with 25 : ¢ 
Md., Baltimore--The Maryland Meter 1 an uae ce tx fon & a spacity of 500 y fire 
and North St., manufacturer of 48 liters and will stand a working pressure of 200 Pein., Lancaster—The H. T. Shearer Machir 
has had plans prepared for a_ 6-story kil “ : xe i Co., recently organized, plans to establish a 1 
hen on plant kilograms per square centimeter hine shop H. T nd ( r Shearer interested 
ae . N. Y., New York—(Borough of Manhattan . , Sng wirmshan- : = 
Md.. Baltimore—The Alexander Milburn Co The Metal Roofing Materials Co.. 203 East 135th Penn. Millersburg—The Keystone Reamer and 
. es , o ; facturer of acety : te - ergs ae 4 og ‘on ‘ rec Oo! ret th $35.00 nit 
\W —— re ae — rv : be Bay Z St.. will construct a 5-story 0x 90-ft ddition r 1 ¢ i — ganized with 1000 , 
gas-lighting appa I arp to its plant ock, will esta lish i plant 
: ; N. Y., New York—(Borough of Manhattan)-- Penn., Philadelphia—The Beimont [ron Works 
Md., Baltimore— The Natior il Enameling and ID Thiesmever Ir 114 Liberty St s in the 215 Washington Ave., has awarded the t t 
t ping Co., 1901 Light St has had plans market for a 16 ft »-head boring mill of pare nt for a l-story, 107 x 145-ft. addition t ts plant 
ed for a 4-story brick and steel addition type in pel oceania . K it 23d St. and Washington Ave Est i 
plant Estimated cost ,$50,000 to $60,000 & $10,000 Noted Mar. 29 
. " oroug ( inha ° . ’ 
Md., Turners — (Baltimore post office)—The N. Y., New York— (Borough of Manhattan) —J Penn., Philadelphia—(Nicetown)—The Mids 
, F ri re W. Thorne & Co., 14 Wall St. and 165 Broadway 
ett-Hayward (« ounders and engineers, . aun : : Steel Co. is in the market f 1=0_tos d 
nd McHenry St., Baltimore, plan to build is in the market for milling machines, including rane for its Worth Bros. | . Sekar d 
ee Estimated cost, $15,000 10 vertical, fixed head, 25-in. drills; 5 vertical Liberty St . 
a The XN Ship ’ Cc 26-in. adjustable drills; 2 horizontal radial drills ee ; 
N. J., Camden—The New York Shipbuilding Co type, Barnes Me. I 5 2%-ft radial drills ; Penn., Philadelphia—The D. Nash Machi 
( irch St., New York, is constru ting addi i aan med ‘atte Rt Sinem ‘ae 3 cy nian MAME ta tn Wie ena’ Gos kon Oe 
to its plant Noted Dec. 28 {-spindle heavy-duty independent adjustable type n single breaking-down 1 l wit! two-specc 
N J.. Hackettstown— Fire recently destroyed drills; 2 20- to 24-in. spindle adjustable notch drive and aranged f posible for inging t 
plant of the Torrid Heater Co manufacturer drills: 100 sensitive bench drills, % to %-in double mill later on. 1 20 x 28-in. doul nme 
! nd hot-water heaters milling machines, including 2 slab millers, 1 head down mill with I speed drive and ler. 1 16x 30 
N. J.. Hoboken—Keuffel & Esser, 300 Adams n cross-rail, 2 side heads, clear space from n. double fi ng mill with l-speed d 
ufacturer of engineering instruments, Is under side of cutter on cross-rail to table, 13-in c lers | nd 2 blockers, 2 12 x 18-i1 ‘ nis) 
t ddition to manufacture periscopes table travel 1_ft minimum 5 slab millers. 2 ng mills l heavy slitter with scray itter, 1 
kindred products heads on cross-rail, no side head, clear space from -roll heavy straightener, 1 9-roli light straight 
N. J.. Irvington—The Lyon Garage and Machin under side of cutter to table, 13-in., table travel ner and several sizes « llig 
\ onstruct a 1l-stors 50 x 75-ft garage 1-ft.; 18 universal type single pulley drive No. 2 1 brass and copper r np 
hine shop at Springfield and Lyons Ave millers; 5 plain, horizontal, vertical head, No. 3 ; Penn., Philadelphia I Nat I rell 
Vv. Banks, Pres millers; 15 plain, horizontal type millers; 10 Frame ¢ ith and 7 ! St vill construct 
N. J.. Jersey City —The J. Dixon Crucible Co plain 28-in millers ; grinding machines including J 1-st i ox f ft adit t t plant 
ith St., plans to build a story addition 1 6x 48-in. grinder: 2 No. 60 Heald type grind Penn S 
84 Mercer St Estimated cost, $250,000 ers; 2 machines for grinding piston ring nt Penn., Philadelphia—1 Rid Av I 
N. J., Jersey City—The Safety Car Heating and cylinders ; boring mills, including 5 verti: ul 0-in Market. 18t Ridge A waidinel 
ng Co., 206 Erie St will construct a boring mills; 2 Luc is type Ni 1 or 32 boring utract for 2-story, 47x 169-ft. garag ind 
iddition t ts plant on lith St og —yo — ne —— cross-feed spin repair stat Est ted <« ft, 350,000 

. a . . ~; > yore urr ithes 2" oO 0 mm.; 2 ower > The ror ‘ iD } ‘ 

N. J... Newark—The Heller Bros. Co., 879 Mount pone feed spin? bore turret lat} 0 : , an . iy Lee if ; ‘ - 
ect ve ma ct r 0 ras and files, ' a — , ~~ has ( wans prepare or t plant manufac 

d i g — anal core haere, 10 x 92 ft mm.; 4 power cross-feed spindle bore turret ture automobil pecialt W. G. Watk ‘ 

n t its. a Estim ited cost $13.725 lathes 0 mm.; 24 engine lathes with square Westingh e Bldg Arch 

i Mar. 22 turret, lead screw either metric or Whitworth, Penn.. Pottstown—The North Amer ~~ 
: : 20 in. swing, 3-ft. between centers; 1 toolroom Co. is receivir bids for stor 0 72 _f¢ 
N. J Newark Joseph Keuhne will construct lathe complete with all relieving attachments see Ao Not d Fel "99 es sal 
x 40-ft. and I-story, 22 x 100-ft rddi- 16-in. swing, 6-ft. bed; 2 crankshaft turning p Sold F ma os _ w 
mis garage ind machine shop t 812 lathes, 14-in. swing; 3 automatic thread lathes , nes 7 _ rap h, ae Pitts oe ly 7 ‘ 
Isth St minimum swing over carriage, 6-in., 8-ft. bed Li i . es hi 
N. J.. Newark—The R. Newmann Hardware Co 250 precision type bench lathes, 6- to &-in. swing 4088 . 
Francis St., manufacturer of bag frames 18- to 20-in. between centers. lead screw nd Penn., Waynesboro—The Cashman Tool ¢ re- 
rded the contract for at iddition to its flat belt cone drive 25 engine lathes, vat 18 ently rp ed with $ 0.000 pital stock 
Estimated cost, $150,000 Noted Feb ipacities ; miscellaneous tools including 1 helical has juired t propert f the Way Paint 
N. J., Paulsboro—The Standard Fuse Corp ear cutter with 3 sets of tools: 1 automat ( nd t to 0 ifactur 
to build an addition to its plant Estimated thread miller, 6 x 14-in 1 Brown & Sharpe ty] mer 
er ; No. 13 gear cutter SOUTHERN STATES 
‘. J... Trenton—The Crescent Insulated Wire N. Y¥.. New York Borough of Manhattar 
Cable Co., Olden and Taylor St has in Dp. C. & K. Young, 312 West 112th St., has had Ala., Attalla—The Nat l Piy nd Foundr 
| its capital stock from $250,000 to $1,000 plans prepared for a 2-story, 50x 94-ft. garag ~~ manuracture GF  Cast-irol ; | ind 
1 will construct additions to its plant c it 512-514 West 16lst St Estimated cost, $25 ttings Ss building a new plant h 1 & ¢ 
lurr Pres 000. J.J. Lawlor, 360 West 23d St., Arcl Noted Richmond, \ Selling Agents Noted Mar 

J.. Trenton—The Drake Auto Repair Shop Mar. 22 Ga., Atlanta—T. F. Seitzinge Son melter 

stablish a plant at 15-17 Lafayette St. for N. Y., New York—(Borough of Queens)—Th« id refine will construct foundry Estimated 

le repair work Long Island R.R. is in the market for bout 20 t, $15,000 
N + Buffalo—The Atlas Steel Castings Co., tools for use in its Richmond Hill shops H. B Tenn., Columbia — 1 ( im} Product ¢ 
mwood Ave manufacturer of acid open Hodges, Pennsylvania Terminal, New York, Pur n the market for efrig t ! f 











stings, has increased its capital stock Agt ton capac d piping 
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Weekly Prices—Materials and Supplies 
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IRON AND STEEL 
g tron (juotations we current as follows t ft , nt 
Apr. 1 One Monti 
191 g Ye 
Southern Foundry Birmingha $55.00 $27.00 
X Northern Foundry, New York 11.50 5 50 
Northern Foundr Chicage 19.00 100 
r, Pittsburgh 12.95 695 
Pittsburgh 10.00 0.9 
X, Philadelphia. 11.00 4.7 
Valley > P wou 6 00 
Southern Cincinnati.... . 7.90 24 OF 
| Eastern Pennsylvania 8.00 a 
( forge, Pittsburgh . Tes 1. 
Steel Shapes—The following base pric in cent per |] j 
ral shapes 3 in. by % in. and larger nd plat ; in nd | 
bbers’ warehouses at the places named 
_ New York Cleveland ( 
One On Six 
Apr. 13, Month Year Apr. 1 Mont! Apr. 1 
1917 Ago Ago 117 Ag LY17 
s tural shapes ~ 4.75 1.10 15 110 i $.2 
Soft steel bars " " i 
Soft stel bar shapes. 1 1.2 
} ‘ 8 6.00 
Steel Sheets—Th« per pour 
bbers’ warehouse at 
le C) 





t- ‘sa 
= NG 
— Re 
N 28 black 25 0 6.2 
\ 26 1 k 1 it 6.1 
Nos. 22 and 24 black mt 6.1 
Nos. 18 and 20 blac “ f 6.0) 
16 blue annealed 4 
14 blue annealed s ‘ S 
2 blue annealed s 7 8 
' blue nnealed ‘ 7 
28 galvanized 1.8 s 
galvanized 7.7 5 7 
l nized 7.7 j ‘ 


Steel Irot 
I ‘ Black Gal ! Ine) B . ‘ 
; and is 21 £ to I 2 
5 1114 
LAP WELD 
Riciacece- a : IN i 


EXTRA STRONS 
) is 


i 4 = 


PLAIN ENDS 


"LAIN ENDS 


aA 
t 
4. 


is t z S 
74 
N ,) 
R ( 
" ! led 
' , ! Ided 
In g Cl 1 ving 
a ‘ ] ‘ 
B n (; I B ( 
| butt welded iv : 
ste lat elded | ] j 
Malleat fittings, Class B id f New York ' 
! t price Cast ! t ! i f i ! 
Merchant Steel—’ fe t P 
st tt | n ! 
N \ ( ‘ 
Al l 191 \ 1 1917 \ l 
‘ | 140 j 
! 14 j 
ik 1.2 1.8 
‘ rt Spr i A) 
} sprin at x i . x 
t 1, base pri LW. Loo | 
| best st steel 15.00@ 18.6 ] 


old Drawn Steel Shafting—F¥ 


lots, the following qu 





LN 


Or 
r Ago 
$15.00 
AUT LL 
Oo 
21 
19.2 
1& 
Li 
21 
18.7 
M | 
Ag 
we a 
LA 
i 
1 
60 
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i ) 
h Ne y b 
rehou a | i 


Drill Rod— Db ints fro 


Iron 


I I 
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{ } 
Brass Rods 
’ 
LIST EXTRAS 
] 
r 1} , 
R 
I I I ] ! 
Zinc Sheets follow 
1 lots f.o.b. n 
- } 
a 1 I} 


Antimony —< 
, ; a 


Lot 


UL 


r 
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LF 
it 
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‘ 
I 
} 
io 
] 
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Old Metals MISCELLANEOUS 


Seamless Drawn Tubing 1 


Aiuminum 


Welding Material 
Babbitt Metal 


SHOP SLPPLIESs 


Tin Plates 


Machine Bolts 


Cotton Waste 


Wrought Wa 











TLL TTT TTT TTT TTT 
If you a iced of V pI first t gtod t find t what vou 
W t i ! i W ‘ I 
.4R- r Ts N. Y.. Buff I B r A SOUTHERN STATES 
tT? KI : pared for 8 at segs 
ME | AL W OR NG I d p pre] l Ga., Rome—Grif | | dM 
. ; pur it isit I s I’ 
NEW ENGLAND STATES oc, 000 iw ‘ nlant 
, , N. Y., al I ! ‘ ans ‘ { 
nn., Bridgeport—-The B rd Machine Tool Bailey — “2 sn ‘ :; A we “n ™_ -_ M i 
i bu ' . of t i \ { , ; d . i KR v\ . a a ’ } ! 
g ¢ and the 1 Found ( Builds ” Peches ' . ng 
* and will en { ae ’ - iy» Miss Gulfport—D. R. Mel H 
ne at mameiniins i B. E. Eat tructir 
, N. Y., Buffalo—t & T t § ) ) is 
ne ‘ Tl fennett Metal eatil 
' Hartford r ‘ Ox] - : oa nd I > Tenn., Memphis— | 
u sho} Reidpath & S \ B 
, ii Lz i5-t d by 1 M. \ 
nn., Hartford—' Colt Patent Firearms N. Y.. New York B \ 
turing ¢ buildin Li1x900-ft. a= Royee Estates ( ; MIDDLE WEST 
: awarded ¢ t il.. Chicago—The ¢ Ml 
nn., Middletown The } klin 3 Mat ] Estimated ‘ ) : 
( varded : . N. Y.. New York 
2 t. J on \ I P. Weeks Est ( il., Chicago—' Met R 
onn Plainville—'l M t \ ( led t ci gs I ~ . 
iu contract I AVOXLGU-EE. fF N. Y., New York B 
Conn Willimantic—1 Watt I id M Nicl Copper ¢ I H P ) 
( Wat had plat pre] l \ d l il Chicago I Pyott ¢ 
Sharpe, A 762 M a8 plant, 1 us : ft. f 
ft. fact Estimated >it N. Y., Rochester—1 Estimated t, § . D . 
build a 2-stor West Jacl K \ 
Mass., Chelsea—J. N. MeN ns to build Hague St. Estimated l., Chicago——United Stat I 
t ad t \ Foundry Co., f N. Y., Syracuse—’ H " a Est , , 
ir ufact ae i { 
Mass Lowell we MekKetr 119 Brid st t! nti i Chicago Heights | ( 
rded the contract f 1-sto1 | 5 5 l s St | 
d « $25,000 N. Y., Utica Met I \ | | , 
Mass., Malden—T he E “ Smeltit d BR . man St., Perth A ; ill., Freeport—1 Fri t M 
{ aet t ' i ! ‘ ’ . ad t I 
i t Est d t. $ i) - 
: >! Pa Chester Te S ill.. Murphysboro f I 
Mass., Springfield—FE. T. D SB st ee ™ . - | ! l 
j st. $20,000 Pa., Carlisle—Fr > i M t H. A. B i 
Mass., Waltham—The J. L. Thomas Manu ae ' M., Rock Island—The Rock | M 
r manuf ture f ‘ pla + bu l ue} ‘ ft St j t \ 
<100-ft. brick n , Pa., Eddystone—1 I I I 
Corp. is dit CES Is, M 
Ma Worcester—W B I " 29 ly ‘ dl il... Sycamore ! I 
; > an iow as oS nd Br i Pa., Essington—1 West 0x16 
aor age » e100 a M fact g ¢ RB 1. P. \ 
I ed « l ( g plar prey l W : ; ; 
N. H., Concord—H B led ( K & ¢ \ Bld 4 
' 1-st 60x175-ft. foundry Esti < ’ il Waukegan—Tlhv I 
S15.000 t } _ HI iw ( t 
H I Pitt ( I 
MIDDLE ATLANTIC STATES Pa Linfield I , Ind., Indianapolis —1 I Ml 
yt fleld f M pe ¢ 
Md., Curtis Bay—The Seattle Construct } 2 2 ne x 
Dock ¢ Seattle. Was | . @ M ; 
tis RB : ade a—} BR \l 
Cu R ; a.. Pattadelphia . G. YF ind.. Muncic WW ‘ ‘ 
N. J., Dover—U Ist I W | t nstail taf ty , ‘ait 
in its 1 l \ kor d Hunt Park <A . 
N. J., Jersey City—1 rat n <A Engi- t, $300.0 0 Noted M 4 Pg M ;, , 
g Co., West \ ! yt Pa., Philadelphia—C. > I ; ; 
i f » 1 lath St — ne | ‘ Ind Muncie —1 \\ Ml 
GY W P *¢ - } : ‘dl ( f ( 
N. J., Maurer—A Smelting and R Pa., Philadelphia—The \ B CG uw Meh 
plant Est ted $s —_ ; ind., Tipton—1 H ( ( 
N. J Newark— 1 H \ \\ { Pa Pittsburgh ( 
1 an addition t ding M 
> ie Works, t Mich., Detroit Ww. s BR 
N. J.. Newark—T cant J ‘ ( Pa Pittsb irgh—'l { f 
han ‘ led tl tf H “an \ 
0 St for new E. D. G ts { ! Est 
Pa., Pittsburgh—l’ ‘ Mich Grand Rapids W « 
] ; , } ‘ 
N. J.. Newark—W. S. Rocl ( PY , \ N. & 7 
a e~ i Pa., Reading—D. & S. H ( 
| prey 1 t \ 
 s moueet r , rr Bn ‘ ‘ Lk t i > Mich Montague \ 
- ee ; ta > Pa., Scranton—E. I \ I I { 
B I 
Est t, $ 
N. J., Trenton—1 T t I W Ss & H ( I 
t ! i ( H 1 « } 
a Pa Sewickley I 
N. ¥ Albany P \ t Roof ( Ar n 7 l ( Mich Muskegon 
id \ y t \\ I ( 
B \ - ( im ( ( 
Y Auburn MacInt » eye . Pa., Swissvale—1 I Sw Mich., Saginaw 
! if t ‘ ft t 1 ¢ ¢ < ‘ ‘ 
Ballin, Mg os 7 R lof 
N. Y.. Blaisdell— ‘ ted Bar Co., Mu . t 
fe Bids Bulfa I led t ‘ Pa., Warren—The J M Mich.. St. Joseph I Fou 
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Minn Duluth —The R 








B. C., Port Mellon—H. 8S. ¢ 











10. 191% 


MM TT MTN Tn 





AMERICAN 


Prices—Materials and Supplies 
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IRON AND STERIL 
go iron qhuotat ! \\ irrent s f 4 D 
M } One Me 
l Ag 
S Four vy. B 7.00 $50 
\ N t n } it it N s i ; } 
Northern Found: (! =. 00) “ 
Pittsburg! j 8.4 
Pitt burgl po 5% 
X, Philadelphia v OO 
\ 2 00 00 
Southe Cincinn a 4 
| * Pent © 8 
forge, Pittsburgh. 95 9 
Steel Shapes— The follow Dp 3 n 
| shapes ! DY ‘ ! nd pl 
" warel es at tl ed 
N Y Cc! 
0 0 > 
M iM \ M iM M 
L917 \y Ag 1917 Ag l 
I rm ) 4 } ) } 
| bars 1.7 j } 
it | 1.75 t 50) aL } 
7 OO 6 l 6 
Steel Sheets— 1 | 
7) Y ( 
= = > *SR 25 MSE 
Bae A. - ~< a ent = 
. s 1 k 8 00 50 100 7.7 ) 
. 6 black 7 1 7 4 gn 
2 124 ft S . , 74 75 
18 and 20 black 7 RQ ) ? a 
l blu nr led i 7 j 7 " »F 
i bhi nr ed 7 60 } , 7.10 8 
1 blue annealed ) > 1 7 x0 
. 1” blu innealed ) 0 7 OO ? 
*N 8 g inized 775 5 6 00 1 
oe) t nized 7 45 +4 ; Ty} x70 18 
*\ 1 g \ ed 7.30 ; " go x a7 
*] eds ld 2 10 B h 
Bar tron Price I nts per p , ‘ i 
M 1, 1 Six 
t il ri 
New Y . j 
\ ( veland { 
qc) 
Merchant Stee | 
. t t | 
‘ i 
Ml 1, 1 M 
‘ ' 
v rtl spring ! ‘ 6 
‘ } t 
} 1 11 ' 
~ 1 best ] /18 
+] ' 
Pipe —'l ‘ t 
! ffect M 1, 19la 
BI WELD 
Steel Ir 
Bl } ‘ R 
1 1: 15 . 
16 | 
LAP WELD 
be » 1 
} l 
BUTT WELD EXTRA STRONG PLAIN ENDS 
! - 14 20%, : t s 
19 ol 
v4 phy 
LAP WELD EXTRA STRONG PLAIN ENDS 
10 os »4 
1} l 0 
12 ( 2 i 
> ‘ { 
2 i 
“ liscount tie ed is llows 
New York Cleveland 
i Gal 
Black vanized Black vanized BI 
in. steel butt welded 14 28 0 j 
6 in steel lap welded 6 18 1 l 
Malleable fittings, Class B and fre New I 
from list price Cast iron. standard 1 nad 
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’ \ ‘ 
‘ ( 
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IX 
is ‘ 
I { 
ii ( 
{ 
M 
Ag 
, ( 
t 
I 
‘ ~ 
== = ~ 
1 s 
” 9 oi 
6.60 } 
‘ ( 
‘ ‘ 
or 
QT 1 I 
M \ 
M 
N 
( 
{ 
‘ 
K 
H 
R 
(; 
1 
17 ‘ 
ha 
Ne 
{ 
c} 
WV 
\ 
| ~ 
1 
CT . 
Gal 
hn nized 
" 4 
‘ i 
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TT TLL T TLL TT 
Cold Drawn Steel Shafting —! ‘ 
, bet d 
M 
\ I 
I 
I 
Drill Rod ) 
vy \ 
Swedish (Norway Iron 
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( ! purchased a 4-story building or y-t & peat une . 
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factory hi il., Chicago—C. RK & & \ 
N. Y., Jayville—T! I I Work Blvd f 
li} x RO-ft eparat ] ( ~ B } ] . ¢ } 
I \ K est \ I ~ ~ } 
Hl., Chicago Ort il 
N. Y¥ New Rochelle \ & 8S Nort “Oak ‘ \ 
nufacture ; » £¢ adit 
I } | ‘ Vi KR 
Nept I’ \ 
N. Y.. New York—(B K til East Peoria —1 H Ml 
Witte 81 Warrer St M ' . ! I ! ! 
utlery, will « t t ? stor rT] } d ¢ ) 
ry ; nated $ | ‘ H > \ 
26 Court St \ ill.. Rock Falls I R B 
N. Y., Poughkeepsie The Cent st ( ( { 
120 Broadw Nev \ k 
teel plant I \\ I’ 2 B 1 
tork, Engr 1ll., Rock Island K i M 
N. ¥., Syracuse—The Hummond Steel ( 140 ‘ t St d \ 
1 Ave has had plans prepared for l- Is f ldit lr 
PY R ted 7 M 


rolling mill rsew 
York. Arcl 


TTL 


SELL LLL 


"i " TULLE | mie 
! t \ u 
ind., Attica —1 Brosche & K 
( tur ject i Supply Co. | 
| nt a found! 
of ¢£ tings 
ind., Franklin—T! Franklin Man 
Co.. manuf ' t ld 
Ind., Gary Centt Me D ( 
led ft ft | 12 rT] 
I oo 
ind., Indianapolis Bu M i 
{ I nut ture I ! 
ind., Logansport. -T! Re M ( ( 
bu | | 7 bet weet j nd “Sf 
g | Melbourt \ Estimated ¢ 
e500 cH W Wilt I My 
Noted A a 
Ind., Logansport —The \ I Ml ( 
Mich., Battle Creek—1 Lock-1 M 
ge if f ¢ bage Cit B h 
Bids ( i Rapid ng | | ! 
I B tt ‘ nw 
Mich Benton Harbor—1 Supe t St 
‘ t ri { nu } ed 17 I t 
, idit , , Not 
Mar. 1 
Mich Detroit — ‘I Detroit B \ 
1 | ’ 2 tor t 
Mich.. Detroit —1 We is iB 1 4 ! 
Hart 1 ¢ \ { , 
ted . ‘ B. V. Butcher, Mg 
Mich., Grand Rapids—The ¢ IR " 
Pipe nd Dust Arrests ( i M \ 
! | prey 1 for t } | 
ft 1 d t Est d 
£25,000, W Bradfield & Mead, 441 H 
Bldg } hid N 
\ - 
Mich., St. Johns—The F.C. M ( t 
Mich., St. Johns—-The St. J } ‘ 
1) ft. add to it lant 
Mich., Saginaw— \ B M Io 
t t i 
( & | 
. ff \ ! N 
Mich Saginaw l st k ( 
1) ' j 
J | 
Mi 
Mich., Saginaw Vi \ ( 
k S ‘ \ 
Ohio. Canton —1 ( \ | r 
Ohio, Canton ( t ik ( 
Ohio, Cincinnati The A “ 
( ’ ! 
I S 1 Daltor \ 
Ohio, Cincinnati—' & SS 
‘ tu ; ; } r ] 
\\ 
Ohio, Cleveland I ( I’? 
} 
“ \ ‘) ( \ | 
Ohio, Cleveland l H { I . 
Superior A Viaduct, i eivil | 
’ V“ netor If Estiy 
> } H M Morse & ¢ ( 
Blag \ ted Ay 17 
Ohio, Cleveland I St ! 1 } ilipment ¢ 
n I \ Estim: t, § 
Noted M : 
Ohio, Cleveland—T! I | ( 
ward tl ntract f 
} " ted ‘ < 





Ohio 

nd Time I k Co., I B. Pu ! g Bldg 

d plan ré red for >-st 140 x 0-f 
tor G. &. Baker, Pr 

Ohio, Dayton — W. Hoffritz | tild 
tor , West d St 

Liverpool— Thx Nat Drawn 


Dayton—The Daytor Adding M 


Ohio East 


82 x 200-ft idit t t. Noted Fe 


Wis 


Ohio, Elyria The } I & St ( h 

‘ led the « t tf rT) t " 

The ne j " 

Ist l-rolled st 

Ohio, Fostoria—T! I 
ntl ' rporated ‘ 

t ‘ild plat 

Ohio, Massilion—-T! Re M M 
turing ¢ hu ri 150-f 
k ! t 1] 

Wis Ripon The Bar & S&S | 

1 | I equiy 

t i 61x | 

Ohio, Toledo—T! ( ~ k Plug ¢ 


D “ 


Ohio, Toledo—T! Kent M 17 ( 
tT ' ! , ; 
Ohio, Toledo I West ( I , ( 
If ‘ \ ‘ 
60 x 110-ft { Est i 
" I rt & H 2 BR 


Wis.. Manitowoc—T! M > K 
Dry D k ¢ ! led tft 


hoy idit 
Milwaukee 17 IK M 
‘ ' 7 ‘ 


l 


Milwaukee 
Wat Sf 
| 1 
ix ] ; t | 
Wis... Milwaukee | \ ( 
' ist } 
d 
( ” y 
Milwaukee \ 
( " 


Wis 
Wis., Sheboygan—' ( 
" recé 


WEST OF THE MISSISSIPPI 


Ark Ft. Smith 


Mis Brainerd 


KR 
Tex Beaumont 
Cc oO | 
Tex Beaumont 
WESTERN STATES 
Calif Huntington Park 
| 
Calif Lo Angele ( 
‘ , 
7 7 | 
I \ 
Calif... Los Angeles I ( ( 
I \ 
H { | 
Calif Los Angele : & 
I 
Mie I \ 
Calif., Torrance 
I \ f i 
| M ‘ H 
Calif Torrance \"\ ‘ 
. nt } j 
Ore Portiand— 1 
| iy ' ’ ‘ 
Wash Aberdeen” Kk H & « < 
tak _ VI na 


Conn Watertown I \ ( 0 
t AN I I . I ( St 
8 port, 1 
Mass., New Bedford 1 M 
R ! Pawtucket —1 0 t I 
' ‘ ‘ WW . ‘ 
’ eal 
R ! Woonsocket I \\ 
( | ! 
! } ted : Vi Fr 
t ss M St 4 
Vt Wells River I ( 
MIDDLE ATLANTIC STATES 
Md Baltimore 
t ( 
N. J Hillside ! a ‘ 
\ BR . \ 
N. J.. Morristown 
N. J Newark 0 
: ' " i 
N. J.. Paterson—S. 1 
' ’ 2 
\ 
N. Y New York R 
\ { it ~ 
ex | 4 
\ 
N. Y New York B 
\ ‘ { 
Penn Eynon I ‘ 
t H 
B 
\ 
Penn... North Wales I Ml Silk ¢ 
] rf 7 #0 | ‘ , 
Penn Philadelphia I Sus 
i l ~ t ! “=f 
DD \ 
Penn., Philadelphia I } ( 
1! Mempl St ] 
ror 1i¢ } ~ DD 
l I 1 Tit Bldg r ! 
Penn., Philadelphia—tT \ Wilson H 
( 0 1 St ns pret 4 


Wash Everett I Washigt 0 rseas S&S 
building ¢ Seatt ' ‘ . ted . 
$1 000.000 pit tock M Earles, 
W. Johnson and P. J. Dor , rect 

I Everett 

Wash., Hadlock—wWill I S nd ; 

ite Port Townsend. will const t plant 
Had kK for the structi« ) ssel 

Wash North Yakima—H W ! 
build story brick | lit 

t itomobile bod 
Wash., Olympia rl VW ~ 
mi ‘ nd netall ’ \ ‘ 1 
Estir ted t $20, 006 } 4 W 
Wash., Raymond—1 R S| ¢ 
tru | M. Frere, W 
rk W t; s 1 ¢ } I y 
K i, J 
CANADA 

Ont Goderich I Nat “ g < 

td 2 in the ket f t-drive 
SSO! I x iz l 

I je ’ ’ rhe ’ le 

Ont Hamilton— Mel) « I Al 
Bank f Hamilton Bldg ! 
nal } es e | 1 ‘ t} 

f the ¢ ~ ( ~ 

, ed ; @ 

Ont., Toronto ( ) ‘ I 

+ hae wot ‘ ' ‘ 


GENERAL 
MANUFACTURING 


NEW ENGLAND STATES 





Pa., Pittsburgh—T MacBeth Eva ( 
( Wabas Bidg vill is its capital 
from $2 000 000 t Ss) O00 00 nd x j 
plant - 
Penn., Shamokin—1 West Br 1 K \ 
«% will nat } \ 
pla : “ae 
Penn.. Williamsport—T! D rest Silk ¢ 
ing pared f , . 
SOUTHERN STATES 
Ala., Centerville— The Center ( 
truct 2 25x 75-ft. plant. H. L. oO 
Fla.. Tampa—1! k Knig 1 Met 
Hye hav cq d n 
1 construct plant to build 
Fla.. Tampa—.J. M. Murdock. W 
( plat f ‘ } ‘ 
Ga., Macon —k 1 Har M 
M. Harris, H t plan t p 
t i-storage plant 
Miss., Meridan City pla to 
nd ld-st ge plant John M. D M 
N. C., Shelby—-The Board of T1 | 
‘ 4 PAy : ‘ ” — 
Tenn., Chattanooga—The Mount ‘ 
( nt neorporated with §$ 
tock \ stru ! } \ \ 
‘ ed 
Tenn Memphis—D. Car & | 
WwW. Va Bridgeport 1 Bridg 
a ( Goff Bldg ( ksburs 
epared for Cant ; 4 I 
hott, Mg 
MIDDLE WEST 
ih Chicago—O. Heine ( 
" i-storyv f 
North |} i A Est d ¢ 
foted M 
Ohio, Cincinnati—' rext \ 
( , ' , ‘ 
Ohio, Cleveland I Ey Dock ¢ 
i ft t for it t t 
t ted $50,000 I ( Vi H 
B \ Noted Fel l 
Ohio, New Richmond—D B ( 
t 
€4 I 1) } Kid { 
\ 
Ohio Pittsburgh I K ( 
Ohio, Youngstown | I ! R 
\ : reu.R 
WEST OF THE MISSISSIPPI 
Ark Conway I ( ( 0 
Ark Ft. Smith I } H 
Kan.. North Topeka—< 
I \ 
Minn St. Paul I S { 
by 
R : 
\ | 1 
Mi Carthage | | r ~ 
ul 
Okla Quinton o ( ( 
Tex Aubrey. ! 
Tex De Kalb A. ( 
Tex Italy I | M 
] ' 
Tex.. San Antonio—A & 
* 
WESTERN STATES 
Calif Los Angeles I \ ( 
t nd ih 1 | | 
Calif.. Santa Paula—1 $ P ( 
D J.H 
CANADA 
Ont Toronto Sevyt & Lt 
Que., Cookshire I Imipe il W 
lar ' tal hy ' nt for th 
d paper 1 will also hand! 
gy | d A Pon CoogSsnDIre 
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SHOP MATERIALS AND SUPPLIES 
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D METALS—The following are the dealers’ purchasing prices in MISCELLANEOUS 
ind 
— New York —~ — Cleveland " SEAMLESS DRAWN TUBING The base price in cents per pound f i 





May 18, One Year May 18, Six warehouse is as low 
1917 Ago 1917 Months Ago New York Cleveland Chicag 
\ and crucible...... 25.00 25.00 29.00@30.00 26.00 Br LAE aT TE ER NL 18.50 0.00 50.00 
eavy and Wire. ....cseo- 24.00 24.50 28.000 29.00 25.25 Copper OU 00 
ght and bottoms....... 22.00 22.00 25.00 22.50 . 
2 0 & 00 900@ 9.50 6.00 For immediate stock shipment 3c. is usual ided, whic! ikes tl 
ecveecen 7.50 550 7.00 4.75 following quotatio 
en) ere err ~ 16.75 14.50 18.00@19.00 15.00 Copper ~ B 
ght . i ae a ea 12.50 12.50 14.00@15.00 12.00 \ \ k Ne } } 
w rod brass turnings 17 0 15.25 18.000 19.00 14 Diameter, M Ls 0 Cleve Cc} M 18 One ( Ch 
0 12.0 7.00 00 In ivl7 Y Ago land cago 1917 Y Ago | f 
% t » 4 j O00 52.00 52.50 17 ) | ) 0.00 0.0 
ALUMINUM—The following prices are from warehouse at places named: 150 19.00 52.00 5250 18.50 16.50 0.00 50.00 
New York Cleveland : 5.50 0.00 52.00 3.50 18.50 7.50 90.00 1.00 
minum (guaranteed over $9 pure), in ingots j 6.50 1.00 55.60 56.00 19.50 18.50 00 » Oo 
melting (ton lots), per Ib. Tere TTT es Te 99a 61e 50 @ 55e ilo 8.00 >. 00 95.00 56.50 O1.50 oO 50 Og 4.00) 
5 60.50 oo 57.00 58.00 3.50 52 00 6.00 
6 61.50 6.00 54 00 60.00 14.50 52 aa 7.00 ri 
COPPER BARS from warehouse sell follows in cents per pound 7 62.00 s OO so 00 60.00 96.50 55.50 17.00 
May 18. 1917 Six Months Ago bt t 0 60.00 63.00 64.00 B50 7.00 61.00 61.00 
New York sees etter ees . 11.00 37.00 TIN PLATES—Warehouse prices per 100 It 
( l 43.00 t=. New York Cleveland Chicag 
! . eebebedeece wT TTT TT ° ones 413.50 00 Six Six Sis 
M 18 Months May 18 Months M 18, M 
BABBIT METAL—Warehouse prices it ents per pound 1917 Ago 1917 Ago 1914 Ag 
Coke tin plate, 14x2/ 
New York ~, — Cleveland — - Chicago ; —_ es ree .. $11.50 $7.00 $11.00 e660 £9 60 SB ) 
Six Six SIX Bo BE Dikccsecnccce SALS0 7.15 11.17% 675 75 6.45 
May 18, Months May 18, Months May 18, Months . _ ann ‘ 
7 Ago 1917 Ago 1917 Ag Crne plate, ovke 
- - - ‘7 Bast Ne Coat 
ke 70.00 0.00 74.00 0.25 65.00 j 0 
Oo 25.00 > 0 16.75 030.00 19.00 We it Weight ne 
100 Ib ALLL x. $18.00 $12.00 $17.00 $10.85 $14.75 $10.10 
I. ¢ 214 8. 18.50 12.30 19.50 11.15 15.10 10.45 
. ew? _— .¢ 70 8 0 } 14 } 19.50 l > 17.20 12.60 
> »p 
SHOI SI PPLIES 1 ¢ 18 12 19.50 12.50 17.2 12 15.80 11.4 
1. 221 5 20.00 13.50 18.35 13.00 16.30 12.7 
NUTS— Fre warehouse at the places named, on fair-sized orders, tl I. « 226 ~ 2050 14.50 19.75 14.2 17.40 13.65 
g amount is deducted from list I. « 231 2 1.00 147 20.25 15.25 18.15 14.70 
New York. —Cleveland Chicago, !¢ —- ; -7- nny ae a ee 
Six Six Six I. ¢ 246 1) 0 1) 00 3 55 18.50 140 18 
May 18, Months May18, Months May 18, Months : ” ss = . ‘ 
1917 Ago 1917 Ago 1917 Ago - 
. pressed square..... List $0.50 $1.65 e2 00 $3.00 $2 00 COTTON WASTE—T! following prices are it nts per pound 
; essed hexagon.... List 50 150 00 Oo 00 New York 
punched square... List 50 2.00 2.00 2.50 0 May 18,1917 One Year Ago Cleveland C) 
( ! punched hexagon. List 50 2.75 2.75 .00 00 Whit eer oe . 13.00@15.00 11.00 14.00 13.00@ 15.00 
S finished nuts sell at the following discounts from list pr Colored mixed - 10.00@12.00 5.08 12.00 10.00 12.00 
May 18, 1917 Six Months Ago SAL SODA sells as follows per 100 Ib 
¥ iedeewnagece ~ + May 18,1917 One M \ One ¥ \ 
fan 6 ee 3010 New York .....0.seseeees . $75 $1.75 $1.90 
Philadelphi 1.75 1.7 
Cleveland ... . 2 , 2.10 10 
CARRIAGE BOLTS—From warehouses at the places named the following Chicage — : ; 2.00 L.8 l 
ts f i list are in effect 
New York Cleveland Chicago COKE—The following are | es per net t t ve Connellsy 
DP Wiisasiinsaccersaneesceeon cece S384% 5—21 10—2 ver the past four week 
ind longer........ 15 25 0—5 Apr May 4 May ll May 18 
Prompt foundry .... $9.00 S8.00@ 8.50 $7.50@ 8.00 $7 yoo 
MACHINE BOLTS—Warehouse discounts in the following cities Prompt foundry 1050 10.00@ 11.00 9.50@ 10.50 1.50@ 10.50 
New York Cleveland Chicag 
~ ant -. we WIPING CLOTHS— In Cle\ d the jobbers’ price per 1000 is f 
6 in. and smaller.. : a3 10) etd 
d longer up to 1 in. by 30 in 20° “ 20) 21, 13%4x!Il A $35.00 134 x20! $45.00 
In Chicago they sell at $30@33 per 1,000 


WROUGHT WASHERS—From warehouses t the places named the 
vil amount is deducted from list price FIRE CLAY—1 following prices prev 


York $4100 Cleveland ....... $5.00 Chicago ....... $5.00 
st-iror vashers the base price per 100 Ib is follows Chicago Ce cececeeseccevesceseoe cece 100 lb. bag $0.50 $0.50 
York 2.50 Cleveland ......- $3.25 cl go $3.00 Cleveland : ine ——e : 15-Ib. bag aad 


ROLL SULPHUR in 360-Ib. bbl. sell follows per 100 Il 
OPPER RIVETS AND BURS sell at the following rate from warehousi e 
May 18, 191 One Month Ag One ¥ Ar 





Rivets == Burs : New York seseuaneeevd, “One $2.50 $2 
Six Six Cleveland : 0) 60 27 
May 18, 1917 Months Ago May 18, 1917 Months Ago Chicagt 70 65 2.8 
nd List price List price List plus 10 List price 
go.. List price List price List price List price LINSEED OIL—These pric e per gall 
Vor (1 ( S 0.914%. fron Th from lis ).-2 1 
York 1014 from list * tA rom 10% f t 10-214 from New York re P : 
ist list 4. . x 
Six Six Six 
May 18, Mont May 18, Months May 18, Mont 
RIVETS—The following quotations are allowed for fair-sized orders from 1917 Agi 1917 Ay 1917 Ay 
a — Chicago Raw in barrels........ $1.31 $0.96 $1.32 $0.97 $1.28 $0.9 
, ns 1.41 2 1 1.0 
BG SMR cc cccecvececascecs AU +f 
passage hsetas sawn oeevees . ) ! WHITL AND RED LEAD i: 00-1 follows in cent ‘ 
NG SMAMET...ccccccceceveses ; ’ ) pound 
Cc cecsecccessceseocece Uh ’ Red White 
e ~ : > t ‘ . : Vav 18. 1917 6 Mont Ago May 18, 1917 6 Months A 
n heads, * 4 imete ) 4 to » in el is lov ; * 
Sere ae cet a ee es sl ata Dry In Oil Dry In Oil Dry and ia Oil Dry and In Oil 
Seis $6.50 Cleveland ....... $4.45 ¢ GO 2.0.2. $5.00 ©100-Ib. k 11.75 1200 10.50 11.00 11.90 10.50 
b. k 200 1 10.75 11.25 11.75 1073 
‘ ! is, same sizes 1 h tk 1? 1 0 11.00 1150 12 00 11/ 









accccce $6.60 Cleveland ....... $5.55 Chicago ....... 1350 12 
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New and Enlarged Shops 


= vvernnnnntn MTL MTEL ECC TLLLUEECLELLLL ELLE 


rR ng Sectior f ! t find just what you 


I turers. 


iu 


Jersey City | t n New York —(Bor 
( WV t facture aw iY aly 
! H. & 


METAL WORKING 2M : 


NEW ENGLAND STATES nen va ao the elaeel 


Conn Hartford B ' f , 
: Ce f ! jound Brook N. 


rer nt Ave 
be leased to Merré 


Y.. New York 


af 


f [ t t i he contract I tate 0 
Sh f found t P t ! 1 main lines th contract for ig 
Conn New Britain I - ne ote ent ~ | : : ‘pais be $35,000 Noted Apr. 12 
nufacture f i { ling ehigh ind Bal "ans N. Y.. New York 
' tf f t + rhe dat ¥ =-Story, OVX The Parker Realty ¢ 
l t st I r ruction G v0. the nt t gro 


' . vas , ‘OSs $50 006 Note ; r 
Conn New Haven | ; ) cost, 350,000 Noted Mar 
. ' a . . ra bethtown Smelting N. Y., New York—(Borough of 


i ! ~ ‘ . 
varded the contract f idition to its 03 3 t lans prepared = Keiner-Williams Stamp ¢ Vine St., R 
t 2 ft t ts plant Hill, manufacturer of metal goods, has 
r Southington gt iy . J., Newark—The Ge | Electric Co., Boyd prepared by H. T. Jeffrey, Butler Bldj 
" ou ; ae “ng . i , 4 , g¢ bids for a 4-story, Arch for l-story 100 x 153-ft. addit 
ft iit ' , 525-ft. reinforced concrete extension factory Estimated cost, $22,000 
Newark—1 H r Br Co., 879 Mount N. Y., Norwich—T. J. Manning 
t ‘ manufact , f rasps and file has awarded the contract for a bicy 
rded t tract for a story addition box factory Estimated cost, $8000 
Estimated st, $18,000. Noted N. Y.. Poughkeepsie—The ¢ 
Mass Boston aly AI ) ( Amer 120 Broadway 
u | 3. Newark—1 rk Gear Cutting Ma rded the contract f 
: ( ; Pr " t t s awarded the con » he 
sas a ; tract f ddit ts plant. Estimated 2 
‘ Mass Bor.on : ) t ford f ( ted r ’ twarded 
rded Newark—T! ' mi i treating building. Not« 
t t sis ning AY ad ty N. Y., Rochester 
Mass., Gardner—'l ; ane \ ding : story , I e¢ Mill St.. machini 


ry 


$ 


Conn., Waterbury 


ersity manuf 


Rome 
Mass Leicester £ t manuf 
W ad t ’ ‘ f ntly r ed witl l ital st } alan prepared 
awardee cont na dee th Sth St., and will minick St 

: nstru . ' ! pkir uth 5tl idition t ts plant 
Mas Lynan—1 t : . neta 
- © ; ‘ erester N. Y.. Schenectady 
Est ‘ + @ Paterson ly sstroved th ver Rd., has awarded the 

oh Pe, L 3 : t ominannel ry Estin ited « et £100 000 


i . | the 
Mass., Malden’ : . - : " r of nnon locks, ete N. Y., Solvay—Pass & Seymour 


: ’ ialtic is 
i . 7. lem : ne . i story, 60 x 185 
Mar. 1 
N. Y., Utica 
tur 


New Bedford 

‘ \ t 

f d 1 ng pr ‘ st iron r plumbers’ us m 
lL of t ' . I : Trenton—W. R : *o A t for 
Mass Sprinafield I ! suv I nanufacturer of rubber n r r pl S$ to $8000 . 
nufact ‘ i 7 t iding a { 1-stor idit ts | t Sa N. Y., Wellsville—T! 
1 Cc } ner sed its cap 
to $260,000 ind will cor 

Penn Allentown—T! 

Steel Co., 1 Cape 


~ 


M 
Mass Springfield West orenes 
3 3, $75,000 
Albany—I. ¥ ! \ neg A el a. nt hers 
prey 


Mass.. Sturbridge ' Lar turing a th Pearl St., for rations dition Penn., Allentown—T! 
led t I Y ‘ reeentlh 


Estin ee . 25 £ 


oUF ; / , , uffalo 
t ! 


S 


I gh V 


rl 


iw 


Mass Worcester A ¢ ‘ Penn., Chester 
St i = N. Y., Buffalo—Fedd f Chester, 3rd 
re r ! f ew “ate . " ‘ prepared by | A 


T iwanda 8S ifactu f " 
eat : St Pp 


I Est ted t. $50.000 


Worcester , . «4 : _ my Penn., Columbia Off l The O.K. ¢ 
-_ nt ' ind Machinery Co., manufacturer 
. f 9 clutch pulleys for g 
} eg nt —< send 
MIDDLE ATLANTIC STATES f : meme cao _ : 
Del.. Wilmington—1. M. M , t ; a < ‘ ¢ » a i is iward the contract { 
will ’ ct ; t \ . ' — repat r 100 x 150-ft dition 
I + she — inet iberg rchs 91 East Penn., Connellsville—T! 
! rket St : t ! ‘ 14 sheen tnd ¢ , ind Manufacturing C 
Md., Baltimore—1 ! I ld ’ » of Rrankivn The which was recently destrove 
4 Lexingt ey - 4 ronk k t 5M Penn., Conshohocken—< W 
‘ ¢ J 


i! ng plans pret red 
ir hop t be built 12th 
ette St Estimated S $10,000 
Penn., Edgemont 
} ne lay 
ge | $ pr 


Bayonne 


ind t 1 f tory 

: y Penn Fleetwood 

M ) nn ~ ‘ , <7 Co manuf turer of meta 

other pe Ities will 

123-ft. addition to it 
Penn., Greensburg 
*ngineerit ( has 


Orange 
\ 


plant Estimated 
Penn., Harrisburg 

Co South Front St 

will mstruct a 30x 


Irvington £ 
Aeld ' ’ plant 
hewn ——e st t t ' plat Penn.. Homestead 
N. J.. Jersey Cit I pr y& having plat 

foot of 15th 


Betty ; ; : £950,000 Pittsburch 


9 «(Se 


s 
teel plant 





191% 


’enn., Laneaster—The Monitor Bi-Loop Radi 
( Harrisburg Ave., will construct an ad 


to its plant 
enn., Manheim—The Bond Foundry and Ma- 
( has awarded the contract for a 1 
cleaning house Estimated cost, $5500 
enn., Meadville—The Meadville Malleable Iron 


x 122-ft 
Bidg., 


bids for a 
Shotte, Palace 


story, 
Hardwar 


receiving 
room A. F 
Arch 
enn., Philadelphia—The American Engineer 
( Aramingo Ave ind Cumberland St., 
warded the contract for foundry and 


Estimated cost $44,800 


enn., Philadelphia—The Am: n Pulley Ce 
n Ave manufacturer f pulleys nd 

s, will construct ar idition t ts plant 
Penn., Philadelphia—The Arguto Oiless Bearing 
149 West Berkeley st manufacturer ot 
s, bearings, et is receiy g bids for i 

\ 33 x 94-ft. addition to its factory Bal 

& Perrott l7th nd Arch Sts Arch 


i May 17 


Penn., Philadelphia—-The Bernstein Manufas 

Co ird and Allegheny Sts... manufacturer 

lic bedsteads, has awarded the contract 

factory Estimated cost, $7000 

Penn., Philadelphia— (Official)—-Bureau 

es nd Accounts, Navy Dept Washingtot 

re ives bids f furnishing t the Navy 

l Philadelphia under Schedule 1091, 2 

ar n plate and spacing tables with 

Penn., Philadelphia— (Official Bureau of Sup 


Washington 
1040 for fur 


nd <A¢ 


ves vids 


counts, Navy Dept 
under Scheduk 


iL t the Navy Yard, Philadelphia, 1 ore 
ichine, | hydraulic press joggling machine 
net machines, 4 H-ft plate ! ner m 


2 angle punch machines punch or she 
nvertible punch or shear ma 

heavy work punch or shear machines 

shear machine 1 bending press bean 
| horizontal drill press machine nd 2 

ngle shear machines 
Penn Philadelphia—_Th De Long Hook nd 
( Broad d Wallace Sts will « tru 
Idit t it plant Estimated s 
LAL 

Penn., Philadelphia—The Electr Storage Ba 
( 19th nd Allegheny Sts has had pla! 
red for l-story, 40 x 75-ft ddition to its 


Penn Philadelphia— (Bridesburg rl Hall 
| ne ¢ is | ge | prepared f 
e shor 
Penn., Philadelphia—The Nice Ball Bea 
124 South 25th St ng plat 
1 by Arch., 1600 A 


W. Steel & Sor ( Art 
1 factor t Huntington Park A 
St Noted Feb. 1 


Penn.., Philadelphia—-Sclineider-Bouman § ¢ 
Dyke and Frankfort Sts., has had plans | 
i for extensions and additions to its foundry 


£2000 


d cost 


Pittsburgh (Off rl Ton 


Steel ¢ Ross St., is mstructing 
| t 


Penn. 


Ch. Inspector, Sol Work 


Fenn., Pottstown—The North Ar n M 
warded the conti ¢ for brick I 
Penn., Pottstown—The Steel Plate Products Ct 
nstruct plant in tl we ! ectior 
Estimated oat s5o_o0oe 
Penn., Reading—The Penn ¢ iM 
> Penn St., has warded tl 1 t 
n to its repair shor Est ted ‘ 
Penn Sharon—Fire recently damaged the 
f the Sl n Hardware Manufacturit 
Loss. $50.000 
Penn., Warren—The J ! Machinery Mat 
' Co. has awarded t t f ) 


n t its r ] ’ 

a) Noted 
Penn., York—Th« 
North George \ et 
n n “L” facing Edgat nd Pro 


SOUTHERN STATES 
Ala.. Mobile—Th Burret Shipbuilding ¢ 
truct a plant Estimated t $200,000 
I therbury Pres 
y.. Louisvilile—P. M. Andriot, 215 West Green 
ad $90. 000." D x Ml rpl  & RB ; 
Louisville Trust Bldg., A in; 


{y.. Paducah—The Curry Champion Fly Tr 


ry 1 witl pital x 
00. plans te ' 
y.. Paducah—The [lin Central RR. plan 
sf x! ps nad nat | 
t een0 000 \ ~ " , | 
Pl., Chicago, Ch, Eng 
C.. Durham—The Hester C M factur 
i recently incorpor ted ay capit ! 
$500,000, plans to instal 1ipment f 
ufacture of textile macl ry t 0 


tt, L. G. Cole and W. D 





AN 


MACH I 


AMERIC 


N. C., Greensboro——The A t S! 
ment Ce recently ine | ted with 
stock of $25,000 “ st plant 
manufactur f equipment for it } 
ind gz f ( R. Suttor W H M 
and G. Ff \ i ncorporators 

Tenn., Chattanooga—The W h and 
Boiler Co Main and 8S I Sts “ 
the erecting, assembli: ! ! i 


shops and tower ! 


Tenn., Knoxville—Th: Hart Mat 
Ce Grand Rapids, Micl manufacture 
g and ve ting equipment, plat 
plant ! KNOX 
Va.. Norfolk -(Of | Bu 
nd A ints, N Dept.. W ngtor 
ceives bids for furr N 
Norfolk, under Schedule 1040, 1 jogglit 
plate machine ), planer hime ( 
| ner machine 2 ngle pul 
punch or shear 1 hines eavy we 


shear machin 


Va., Norfolk of Bureau 


ind A unts, Nav Db Washington 
ceives bids fé f nishing t the N 
Norfolk, under Schedul 1092 l H-t 
speed forging pr inder Schedul 
motor driven te nd p ne tables 
punches 


Va. Portsmouth The Ss rd Air Line 


Ss awarded the ! ft buil 


t Portsmout! Estimated t 
Va., Richmond—tThe Tredeg Co.. & 
St iron worker } 1 plat epar 
l-story OG x 169-ft munit } Iding 
I ted cost $40 000 


Va., Richmond—G. G. Worsha VW 


& Brook Rd (rinte Park 
pared for the erection of brick 
10th and Broad Sts. Estimated cost, § 
Va Roanoke—The Virginian Ry 
plkted plans for enlarging it shop nd 
rds Work will start at « H. Fer 
N ' k Cc) ] rea | 
W. Va., Fairmon The H e Foundr 
warded the contr t f ndr\ I 


st. $5000 


W. Va., Richwood 


s to enlarge 


The W I M 
rg ni ! nst 


n hinery Estimated t $250,000 
W. Va., South Charleston—The \ 
teri ( C) lestor nt 
! nt ff 1 t 
insulators, et lr} 
brick and st ‘ 
cost $25,000 M ' ' 
will Iso be ¢ ted r 
| st $75,000 Cc y R g 11 
National Bank Bldg Gel M 
MIDDLE WEST 
iil., Chicago—The Acme B r and T 
1740 Wentwortl \ ! ( tl 
f l-story. 0 x SO-ft I 
saaoe Noted M bt 
itl., Chicago—The Brown §| M 
( 2420 West 20th St } ied 
ted t $4000 E. A. R ! Ir 
iil., Chicago —J. W. B { Sout 
\ s had | 
(0 ft garag nd es 1 i 
mated t $140000. CH d.78 
bort St Arcl 
il., Chicago—The W. D. Gibson C 
nd W \ Ss t ft f t 
ft. addition to its plant. Estimated 
Noted Ay 19 


il.. Chicago kK. Gl lining 2256 W 


Sf } led ¢ 
undry t be t t t 497.4 \\ 
Estimated af b eg aoe 
W., Chicago—The Inter \ 
South State St , , 
I nd 2-st 0 Hor + f 
t Miller nd India \ \\V  & 
\ 122 Sout M \ 
i Noted Jar 
WW Chicago W ] Vew n ¢ 
Ss varded the t for I 
Esti d £10 000 
i Chicago —T! Old Kk ! M 
{ 1 Sout M } ? \ : 
>_etyy 100 x 160-ft iit 
I ted con O00 
i Chicago -¢ s 1 4 M 
\ ha varded tl f 
rage t ! t i7 Vl 


Estimated t $2°7 000 


lil.. Moline—The G. ¢ | ter M 


( pattern kers  6t St 


conti t tor l 
ted t $4000 


Wt Moline—D & ( 1220 
ae f 

Ind., Anderson—' Patent \ 
Ind., East Chicago-——E. N. Bunt 
St.. Ham nd. will truct 

hop, 1-st 50 x 140-ft K. B. N 
Bldg East ¢ ) Are} 


Mich. Detroit—' 
we e Co 


Mich., Kalamazoo 
g ¢ Pr t 


Mich Lansing 


Mich., St. Joseph I 


Ohio, Carthage— 1 


Ohio. Cleveland 


Cleveland—-H. W. 1 








Ohio, Cleveland—tThe Ferry Cap and Set Screw 
( 2151 Scranton Rd., plans to build an addition 
to its plant Estimated cost, $6,000 

Ohio, Cleveland—The General Electric Co 


1} East 152nd St is having p prepared 
for a 85x 100-ft. addition to its }| t 
Ohio, Cleveland—T! Interstate Foundry Co 
st 6lst St. and Erie R.R plans to build 
l-story, 62x 145-ft iddition to its plant 


Estimated cost, $10,000 


Ohio, Cleveland—.J ft 

; awarded the contract for a garage to be 
built on Chester and East 2ist St. to be ! ed 
to the Cl nd Yellow Tax ( Estimated 

hio, Cleveland—T! I I ( 1002 
Dille A\ I t I l a t 
Estimated cost, $14,00 

Ohio, Cleveland—The Toledo |! ( 
had plans | pared f t fact ‘ | g 0 
building Estimated <« $150,000 k ( WW 

en, Arch., Hippodrome A x, is receiving bids 

Ohio, Columbus—The §& D Tool nd 
M iine ¢ plans t t 
plant 

Ohio, Cuyahoga Fallis—1 I Vaughn & 
I Machine Ce tilding iit t 
its plant 

Ohio, Dayton—The Standard R ( Cal 
lahan Power Bldg., plans to build story f 
proof factory building 

Ohio, Hamilton—Fire recently damaged the 
plant of the American Foundry ¢ I $2000 

Ohio, Hamilton—The Columt Machine Tool 
Co., Central and Kroger Ave $ warded tl 

ntract for a l-st machine shop Noted 
Fel l 

Ohio, Kenton—The Ohio Machir I Co 

nufacturer of shavers and } iilding 
n addition to its plant Noted A 19 

Ohio, Lorain—The Am in Shipbuilding Co 
has purchased a 5-acre site and plans t build 
dditions to its plant 

Ohio, Massillon—The Central Steel ¢ is 
building open hearth furnaces I ilso ing 
plans prepared for several addit s to its plant 
( k Stuart ~ . ind Treas 


Sandusky—The C 


Ohio, I 
I g t erect a ji c4 ! tutomobile 


factory 
Ohio, Springfield—The Steel |! Engi 
heering ¢ has had plar pre] i a 
10x 100-ft. addit to its t. R 
Gebhart, Arcl Callahan Bidg., Dayt eiving 
bids 
Ohio, Toledo—The W n Fix e 
607 St. Clair Ave ha had pla prey ed for 
? stor 60 x 110-ft ictory Estim ! t 
$35,000. Langdon & Hohly, Arc 1442 Nich 
Bldg receiving bid Noted Ma 17 
Ohio, Wadsworth—The Wadsworth Foundry Co 
building a 60x 89-ft. gray iron t g four 
d S 9 Paterson, Pr nd Gs Meg 
Ohio, Youngstown—Saymoore & Guthman, « 
Stanl & Scheibe Arcl Wick Bld is having 
plar prepared f i t 7 -ft ir 
to | built on Wick A n k t Mad n 
Ave 
Wis., Appleton—The Valley Iron Works is 


building a 20x 100-ft. addition to its found 

Wis., Milwaukee—-The Badger Meter Manufac- 
turing ¢ 261 3rd St.. is receiving bids for a 

story 80 x 180-ft. plant Estimated cost, $25,- 
000 Noted May 

Wis., Milwaukee—The Evinruds Motor Co 
79-81 Walker St is having plans prepared for 

l-story 00 x 300-ft. manufacturing plant. } 
timated cost, $150,000. Federal Engineering ¢ 
Stephenson Bldg., Arch Noted Apr. 12 

Wis., Milwaukee—The E. H. Karrer Co., 278 
West Water St., manufacturer of surgical instru 
ment will soon award the contract for a 3 
stor 25 x 126-ft. factory E. J. Frantzke, Arch 
Noted May 17 

Wis., Milwanukee—The Roberts Brass C »49 
Lake St., manufacturer of automobile specialties 
had awarded the contract for a 1-story plar 
t be | t on Lir In Ave Estimated cost 


S2R200 Noted May 10 

Wis., Milwaukee—The Standard Oj! Co Ger 

nia Bldg has had plans prepared for a 2 
t 90 x 140-ft repair hoy nd garage it 
Walker and Barclay St Estimated t, $27,000 
W. W. Nichols, Local Mgr 

Wis.. River Falls—Rrown & R rds, hard 
ware de rs, plan to establish a factory for the 

inuf ture of steel ladd wardrobe hook 
nd other hardwar spec 

Wis., Sheboygan—The Wald Manufacturing ¢ 

inuf turer of motor r, motor ind |} 

le part nd a soric plan a Il-story 
fi x 100-ft. addition 

WEST OF THE MISSISSIPPI! 

lowa, Davenport—The Standard Oj C Fed 
ral nd East River Sts has warded the I 
tr t for 1 t-storv o2 x O8-ft rarage Esti 
mated cost, $60,000 R. A. Thompson, Mgr 
Noted May 10 

lowa. Sioux City—The Towa Rond and Mort- 
gage C 415 4th Ave., has warded tl on 








\ N 











for 1-stor) 100 x 0 garage and 

salesroom Estimated t $20,000 G ( 
Call, Pres Noted May 10 

Minn., Albert Lea—The Harr Knife Co. plans 
to erect »-story 32 « 64 brick and on- 
crete factory. John E. Ransom, interested. 

Minn., Minneapolis—The Boyd Transfer and 
Storage Co., 16 South 7th St., is having plans 
prepared by Burner & M mber Arch 945 
McKnight Bldg., for a 2 ry, 100 x 120-ft. auto 
repair shop L. M. Chamberlain, Mgr nd Vice 
Pres Estimated cost, $ oo 

Minn., Minneapolis—W. M. Bridg 706 Ply 
outh Bldg has awarded the contr for 
l-story garage Estin d ¢ $°0.000 

Minn., St. Paul—-T Re S e ¢ 713 
Pioneer Bldg., is structing a 1 ind 2-story 

Mo., Kansas City—-The Trussw Manufactur 
ing Co., 2 New England Bldg plans to estat 

hay t for th facture of railings, urns 
tr H. M. Meriwether, Pr 

Mo., St. Louis—The Wag } t Manufac- 
turing ¢ 6400 Plymouth St I the market 
r a large list of tools ling turret lathes 
nd automatic rew macl 

Mont., Glasgow—Hallad Bros. of Iowa, plan 
to build a machine shop at ¢ sgow 


WESTERN STATES 


Calif.. San Francisco—Ignatz Steinhart, Cal- 
forn St.. will build a 2-st brick service gar 
ge, also a repair plant Estimated cost, $30,000 

Wash., Seattle—The National Engineering and 
Equipment Co., L. C. Smith Bldg., has awarded 
the ntract for a foundry nd machine shop 
to be built at Webster St. and Charlton Ave 
Estimated cost, $25,000 Noted May 4 

CANADA 
Man., The Canadian Bag Co., Ltd, 


Winnipeg 


831 Henry A s receiving bids for a mill 
d brick fact iddition. Estimated cost, $35,- 

000 L. E. Dowling, Engr. is preparing plans 
N. B., Fredericton—Wettlaufer Bros., 180 

Spadina <Ave., Toront Ont plan to build a 


$40 000 


Estimated cost 


m hine I 

Ont., Chatham—The Dow Spring and Axl 
Co., 81 St. George St iwarded the con- 
tract for a factory Estimated cost, $5000 

Ont., Hamilton—The Mel ghlin Carriage Co., 
6-40 Bay St... has aw it contract for 
in addition to its garage Estimated cost, $20,- 
000 

Ont.. Hamilton—-The N Machinery Co., 
72 Wellingtor S ’ t build a factory 
Estimated cost $ f P M Yates, Mgr 
Noted Jan 4 

Ont., St. Catherines—1 St. ¢ rines Cart 

ige Case will build factory) Estimated 

t, $40,001 A. E. Nict I 16 Queen St., 
Arch 

Ont., St. Mary’s—The T s Quarry Co. plans 
to rebuild it rusher building r ntly destroyed 
by firs ind install new r hinery J Ww 
Graham, Mer 

Ont., Tillsonburg—The 1 nburg Foundry 
ind Machine ¢ plans to build a machine shop 
Estimated cost, $10,000 

Ont., Toronto—Wettlaufer Bros., manufac- 


oncreté ind ractore’ 


machinery, 
the Maritime 


turer of ‘ 
plans to establish a branch plant in 


Provinces 
Que., 
ing Corp., 20 
in engineering 
pany also in 
ship-plates and general requirements 
building and repair plant 
Que., Three Rivers—T! 

( Hertel and Charlevoir Sts 

brick iry te st $ 
the market for four 


GENERAL 
MANUFACTURING 


NEW ENGLAND STATES 


Stafford Springs—T! Rhode Island 
Mills has awarded t ntr t for t 


Shipbuild- 
building 
The com 
the market for pig iron, steel 


for a ship- 


Montreal—-The International 
Transportation Bldg 
plant to t $4 


: 1s 
0.000 


is 


Rivers Castir 
plans to 

The comp 
dry machine 
‘ Mer 


g 
build 
? ur my 


In 


Conn., 
Worsted 


mill 


Mass., 
© manufactu 


ntr t ' 


Mass.. 


Boston—J. L. Whiting and J. J. Adams 
rers of brushes, | varded the 


Brockton—The M eather Co., 
; awarded th ntr t for rebuilding 


yed by fire 


Ss ST 
extr tir 


Ar 
t 
Noted M H 
Mass 
Idit 


building recently destr 


The 


Gardner— . ir : . 
tory, 48 x 50-ft. addition. Estimated 


I ling 
< { $15,000 


Mass., Salem—T! I Sechov Shoe ( 


Blaney St., plans to build larg ddition to its 
factory. 

N. H., Somersworth—The Gr Falls Manu 
facturing C 801 Exchang BR r. Boston, manu 
facturer of cotton goods, | rded tl con- 
tr + for n Adit » 4 1 = 








MIDDLE ATLANTIC STATES 


Md., Baltimore—The Seaboard Packing 
will soon award the contract for a 4-story 
164-ft. plant Cc. B. Comstock, 110 West 
St., New York, Arch. 

N. J., Jersey City—Fire recently damaged 
plant of the Sny Chemical (C Culver 
Loss, $10,000 

N. J., Newark—The Celluloid Co., 290 }F 
St manufacturer of celluloid specialties 
awarded the contract for an addition on Mag 
st Estimated cost, $10,000 Noted May | 

N. J., Newark—M. Damm, 83 Greene St 
York, manufacturer of suit cases has 
the contract for a 4-story leather factory 
mated cost, $51,500 Noted Mar. 22 

N. J., Passaic—The Pantasote Leather ¢ 
lefferson St has awarded the contract 
l-story 0x 60-ft. and l-story, 30 x 40-ft 
dition t ts factory Estimated cost, $800 
L. Fairbanks, Pres 

N. J., Trenton—The New Jersey Chen 
has had plans prepared by H. Seigel, Arc! 
Philips Ave for a l-story, 32x 100-ft. f 
at 126-8 Seigel St. Estimated cost $3000 

N. Y., Ithaca—Rock Salt Corp, M 
Calkir 10 South Albany St., has award 
contract for a salt plant 

N. Y-, Rochester—The Rochester Can: 
109 Hague St has awarded the contract 
addition to its factory Estimated cost, $1 

N. Y., Solvay—The Semet-Solvay ¢ 
l-story nitrates plant at Split Rock 

Penn., Philadelphia—Charles Lennig & 
will construct a_ l-story, 5x 55-ft. addit 
112 South Front St., mxewrfacturer of cher 
Richmond St Esti t t $20,000 


Penn., 


facturing 


be 
st 


w 
p 
P 
N 


B 


ders, will soon 
factory 
2nd Ave 


ft 
1( 


ard, 
ory, 


Penn., 
ill soon 
lant 

acking 
ew Yor 
Penn., 
ldg., PI 


2 


226 
42 
1430 Chestnut 


Philadelphia The 
Co., manufacturer 
Columbia Ave will ce 
55-ft. factory. Morris 
St., Arch., soon rece 
Scranton—The Dickson 
receive bids for a 2-story, 
Estimated cost, $18.000 
House Engineering C 
k, Arch 


M. Collin 


cards at 


A 


of 


.x «& 


ives b 


Spring City—The Idealo Co., 321 
liladelphia, manufacturer of s 
receive bids for a 2-story 


Estimated cost, $15 
Royersford, Arch. 


SOUTHERN STATES 


; M 
d 


nstruct 


Er 
ids 


Rendering 


Ala., Anniston—The Anniston Knitting 
Co has awarded the ntract for a 2 
brick addition to its mill near 21st St 

Ga., Tifton—The Tifton Packing ¢ 
awarded the contract for a pliant, Noted J 

Ky., Owensboro—Dyer-Guenther Can 
recently organized, will receive bids t 
Ist for a 48 x 100-ft l-story fact 
ompany will also install anning machi 
W. H er, Pres 

MIDDLE WEST 

Ind., Connersville—The Central Manufa 
Co., manufacturer of buggy bodies, has aw 
the contract for rebuilding its plant recent 
stroved by fire Noted Apr. 12 

Mich., Sheridan—The Kelly Furniture 
Grand Rapids, plans to build a manufact 
plant here 

Ohio, Barberton—The Portage Rubber ¢ 
having plans prepared by the Osborne Eng 
ing Co., ngineering Bldg Ch nd. f 
tions to its plant Noted Jan. 11 

Ohio, Canton—The Canton Canning ¢ 
creased its capital stock from $10,006 to $ 
ind plans to build an addition to its plant 

Ohio, Columbus—Th« Carbo-Hydt 
Pittsburgh, has purchased sit nd w 
a brick and steel factory her 

Ohio, Columbus—The Columbus Climax R 
( Citizens’ Bldg recent organized, | 

nstruct a factory for the manufacture of 
mobile tires 

WEST OF THE MISSISSIPPI 

Minn., Minneapolis—The Booth Cold St 
a 300 North 5th St., has awarded the 
for a 1-story addition to its plant. E 

st, $2000 L. R. Keller, Mgr 

Mo., Kansas City—The A. J. Stephens R 
Co., formerly tl McFall Rubber ¢ has 
to 1320 Chestnut Ave ind will establish 
for the manufacture of automobile tire 
sories. 


{, 


Calif., 


aw 
icking | 
Calif.., 


‘ 


Calif... 


WESTERN STATES 


Fresno—-T! California Peacl 
irded the nt t for 4 dri 
lants. Estimated cost, $50,000 
San Francisco—The A Gas 
te ta a} D me ¢ } 

I n { ( Kr r I 
Watsonville—Th« Corr 
Associatior havir pl 

t br K iit 1 king pl t 
CANADA 
Montreal—Fire recent! dest 

e 4 Duche Shing ‘ I 


000. J. V.P 
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SHOP MATERIALS AND SUPPLIES 










OLD METALS—The following are the dealers’ purchasing prices in 
per pound 
New York Cleveland 
May 25, One Yea May 25, One 
1917 Ago 1917 Year Ago 
per, heavy and crucible 27.50 24.50 29.50 25.00 
‘ er, heavy and wire 26.50 24.00 28.50 24.00 
er, light and bottoms 25.00 21.00 e525 20 00 
heavy 9.00 6.00 9.60 6.00 
tea ; 8.50 5.50 7.25 7.00 
heavy ... 17.7 14.25 18.50 14 i 
eee 13.75 11.50 14.50 12.50 
l llow rod b s g 18.00 15.25 18 50 15.25 
peceous vo 11.00 6.75 ! 
ALUMINUM—The following prices are from warehouse at places na i 
New York Cley d 
‘ 1 luminum (guar teed ove 9 pure), in ingot 
remelting (ton lots), per Ib 1a 61 ( 
COPPER BARS from warehouss¢ ll as follow ts per ] 
May 25, 1917 0 Ye \g 
York 11 00 i ) 
( ad $3.04 7.50 
( { a 00 
BABBITT METAL W ouse | es in nts pound 
New York Cleveland ( 
One On On 
May 25, Year May 2 Ye May 2 ve 
1917 Ag 1917 Ag 1917 \ 
} gr 70.00 62.50 100 8.75 ( oo 70.00 t ( 
( il 40.00 250 VAL 1.00 ao 0.00 vt ( 
SHOP SUPPLIES 
NUTS—From warehouse at the place ed, on f red lers 
ving mount leducted from list 
New York ~ Cl ! Cc) £ 
One 0 Oo 
May 2 Yea M \ May 2 y 
1917 Ag v1 \ 1917 \ 
ed squat List $2 50 S1¢ : ¢ ( ¢ 
I ed hexag Li 2.50 1 60 oo 
( punched squ List 2.00 140 f 2.50 
( " ! exag List 2.50 1.4 ” on 
~ shed nuts | t e follov g dis f list 1 
M 25, 1917 oO y Ag 
York ’ 
( id ( ( 
r 0 ‘ 
CARRIAGE BOLTS—From ware! ses at the | named t 
ts from list re n effect 
New York Cleve | ( 
6 in ipeseadateeaes acensewe F. +—2 1 
nd longet 1! 
MACHINE BOLTS—Warehouse discounts in the wit es 
New York Cc! lana oO) 
t 6 in ind smaller , -. j 5 
ind longer up to 1 by 30 in 20 0 20 
WROUGHT WASHERS From warehouses at the plac . 
wing amount is deducted from list price 
York $4.00 Cleveland $4.80 ‘ g er 4 
For st-iron washers the base price per 100 Ib fol 
i. ere $2.50 Cleveland ....... $3.25 Cc} ge $3 00 
COPPER RIVETS AND BURS sell at the following f “ s 
Ri RB 
One One 
May 25, 1917 Year Ago May 25, 1917 Year Agi 
land List plus 10% List price List plus 10% List price 
go.. List 1 ‘ List price List ( List price 
York 101 fr list 10-97 from 101 fy t 1-91 from 
list list 
RIVE TS—The follow ng uotations re allowed for fair-sized orders fri 
use : 
New York Cleveland Chicago 
! and sn ler “0 4 1/ * 
( tae +h 41) . 
*For less than keg lots the discount is 
Button heads 4 %, lin liameter by " folio. 
100 Ib: 
We wesceeuas $6.50 Cleveland $5.40 Chicago 5 00 
Coneheads, same sizes: 
P WOE seccasa $6.00 Cleveland ....... $5.45 Chicago ....... $5.10 





SEAMLESS DRAWN TUBING 1 
W“ ehouse s as follow 
Br 
( ] 
I h 1} 
Cop] 
Ne York 
Diameter May 2 On Cleve 
I LYi7 r Ag d 
4.50 1‘ 2 0 
Poo 1.00 2 0 
650 3 0 oo 
Tt) 7.00 
61.50 S00 on 
TIN PLATES—Ware se | ‘ 
N \ / 
0) 
May 2 \ 
L917 Age 
‘ ¥ 
} S11 a St 
% llé ‘ 
\\ 
.« 18 
I ¢ 
Ss 
1 ¢« 
4 
I ¢ 
I. ¢ 
I. ¢ l 
.¢ l 
COTTON WASTE fi p 
Ne \ 
Ml 2 14 0 
W l 
SAL SODA 10 
M 
N ‘ 6 $1 
P lelpt 
‘ nd 
cI . 
COKE 
Mayv4 
ex 00 < 
Pr Li a 
WIPING CLOTHS— In ¢ 1 tl 
l xl Ss iil 
In Cl g $ 
FIRE CLAY—T £ 
‘ r 
( \ I 
ROLL SULPHUR 60-Ib. I 
M 
N \ k » ~ 
Cl nd 
a ‘ 
LINSEED OIL—T p! 
N ‘ 
ahr 
M \ 
7 \ 
Raw t ] $1.31 r 
} 1.41 Ny 
WHITE AND RED LEAD 
nd 
Red 
M 25.1917 One 
Tr In O Irv 
100-Ib. keg 1 ® 1050 
5- and 50-1Ib. kegs 1 1075 
12%-lb. keg 12 
l- to 5-lb. cans 1 
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New and Enlarged Shops 
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the first thing t tt Buvir Section If i nnot find just what you 
b manufacturers 
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4 Be Tr 4 Tf N. J., Newark—-B. D. Dunham & Son, 291 Penn., Ambridge —'! Firth-Sterling St 
ME l AL VW ORKIN G H st ! tu ! it bod I pul sed a site ind ns ft build 
' t estal t Mille St. for f tl nufacture of high-grade tools, t 
NEW ENGLAND STATES heet t , 1-\ ksmit nd et 
: ther dey t Penn., Bristol—-The Sunlight Oil and G 
Conn Hartford The ( : ! re Steel “~~ era H R , ato Mt ( i9th and Grays A Philadelph } 
i i I \ if nd ! ” ! 1 wil 
' ac ‘ nm t t ' ] | vHys t e SI pt ‘ ad ne | I 
‘ Conn a tage I SKF Ad t ( P 249 Y " Penn., Chester——T! R ngton Arms ( 
’ s yew rr : lil nt I North 15th St P} delph \ buile 
SKF B Bearing ¢ t Hartford, w N. J.. Newark —1 N Gi Cutting M dition ts plant , oe t ante 
ler it t I 1 \ f t I St ‘ 1 t tons ; 
Pp f | t . on 
, Penn Erie—-The Williams Tool ¢ 12th 
Conn Hartford I & | ( I , Pto0U I a St " build ' m. 6-ft heli 
\ st t t N. J Orange —-T! R Luminou M t nt to be equ 1 wit t ( 
t f f H. A \ t | Cort N d St New 
ford, West H ford, Arc! plans to bu Ald st E Penn Lancaster —‘ W Reisner 12 
Conn New London I s B t ted t <] ‘ aaah oe { r ‘ aii 
: a = - , N. J., Perth Amboy~— \ pt ! struct al ddition to his plant for the 
. | t i; : Penn., Milton—-The Amer n Car and } 
Mass Boston on B f Ss N. Y., Binghamton | ‘ plar ‘ Rese a msracy 
‘ ; D - ‘ Nie ‘ sont i department | 
\ Est j , 
N. Y.. Buffalo ‘ R ( M ; Penn New Cumberland. ) ed ; 





i I ‘ 








































Ma Boston (Kt D \ P — 
. R ‘ \ \ . ; Penn Philadelphi:—1 \ 
‘ N Y Buffalo | «& ! P \\ \ i H 7 oe 
\ : shed ; Saf 60 fe 
Mass Boston . r \\ ; 
( N. Y., Buffal One-l 1 Top ¢ In Penn., Philadelphia (Of B 
\ 5 ! i i} nt 1A mts, N D \\ 
t ‘ ( AY RB \ i j | ‘ , 
Mass., Brookline -K. & A. ¢ 1 Cent I for t s fi t N Yard, P 
N. Y¥ Cohoes ‘ ; g M ( Penn Philadeliphia— J D 
‘ . Be | . 9 Pr cert & 
Mass., Fiskdale—1 : ( f ' 10 Cheatnut St 
Pl N. Y Geneva 1 ; \ \\ ( ! 
Mass Lawrence , | ‘ , ¢ ft 
, S ' V\ \\ i ! Penn Philadelphia I ( 1 I 
i t . R R S i VN ¥ 
, thaca Gu ( } } 
Mass West Bridgewater 4 D N Y itha - ne ft , WwW 
‘ ul I a 
M Whitman I | ( Penn Philadelphia WT 4 C & ( 
. | \\ ) N. Y Mt. Morri g ( ( M ; : , 
\ \ I 
& r S \ 
Mass., Worcester—A. S. 1 N. Y., New York —(B rf eat WiiieiieieRies H 
R " t \ \ ‘ 1 3 r ; oy 
’ | f 1-1 
«& D 
R. I. Cranston ft , . 
M f ‘ . 7 st N Y New York B 
! | \\ i Penn Pittsburgh — ‘I I H ( 
| t \ P . 
R. | Woonsocket \ . i ted Pa. Stockdale—T P f St 
‘ Y ' v=" ( } \ I’ } 
N Y New York 1 _ A 
t \ | } 
MIIDDLE ATLANTIC STATES $10 ) Penn.. Pittsburgh—1 r ‘ 
dD. C Washinaton or N. Y New York ttan) ot V - 
\ 7 \\ |” ! I 
| f ID ( i ( 
i f Penn.. Philadelphia—7 R is 
P } at | N Park \ 
0 ( l ”) ‘ Ww x 
Md., L t Point N. Y.. New York Blvd 1 St } 
| ) ( | ‘ ‘ ~ N ] I I H Bldg \ 
~ Penn Philadelphia I S! \ 
! I I su ( \ N \ 
\ 3 | \ VV f F 
ry ‘ Seokskill . ‘ 
N Y Pe il I : a ; 
N. J.. Athenia : Penn.. Philadelohia—S B & W 
! , N. Y Rochester I ! ‘ ! M mt . ; 
' ‘ ( 14 R 
GH M . 
N. J Bloomfield I . N. Y Wellsville Vict 4 , ( Penn., Pittsburgh——1 Wolfe B ( 
‘ I ' B \ | ! t 
| id l | I ; 
tod 
: onkers I ! W ( , . 
N j Camden ¢ 35 J . , ¥ hd a a ‘ Penn... Scranton —1 M Tru ( 
} ) iy VW Db St | lit i t t 


R 
Penn., Allentown-—The } ! Ss STATES 
N. J., Elizabeth—1 : Manuf ‘ Sof ie OUTHERN T 
‘ ' Est t Manufact ( f it Ala.. Mobile—Rolf 8 re] ntit 
: Q e ¢ ~ . ; . a} nd Vor , ter } 
N. J... tevington—' | | it f f ‘ 4 ; : . om tee 
" ‘ ¢ x W : ‘ AT uN } 1 








31, 1917 


Vay 


Kessler, Secy. Cham- 


Jacksonville—B. R. 


ia 
Commerce, is reported interested in a plant 
ifacture steel hips to be erected by an 
n shipbuilding company 
Fila.. Tampa—The Cornwall Construction Co 
nstruct a shipbuilding plant S. N. Corn 
Mer 
Ga., Atlanta—Fire recently damaged the pat 
hoy f the Southern [fron and Equipment 
Luckle St Loss, $50,000 
Ky Dayton The Wadsworth Watch Case Co 
warded the contract for a l-story, 66 x 230 
k addition its plant 
Ky.. Louisville..The Dow Wire and Iron Works 
manufacture malleable iron castings and 
he market f 1 small annealing oven. W 
Logal Pres 
La.. Lafayette-—The Billeand Garage is buildin 
t Vermillion and Madi 1 S Est 
cost $20,000 
La Madisonville—E. Le Jahneke will I 
1 Shipbuilding plant 
Miss Meridian—The New Orleans & North- 
tern R.R.. subsidiary company of Southern 
tem. will rebuild its shops, which wer 
tly destroved by fi WwW H W l 0 
Ivar Avi Washington, D. ¢ ( Eng 
Tenn., Memphis—-The Allen Motor ¢ Co. will 
truct a garage and sales root About $20 
Hankor & ¢ Arcl 
Tenn Memphis D Dermon 615 Monr 
} 2 w“ rded +} ‘ ntr ‘ fey " 1-storv 
Estin ted ’ eon 000 
Va Norfolk Off | Sureau of Supplies 
1 Accounts, Na Dept., W t 
| 5 for furnisl nd Schedu I 
x , } } sp ] for ’ I r na 9 hv 
f ng pre 150-t 1) 
Va.. Quantico — T! Potor Shinl ling ¢ 
t ncorporated witl $2 000 000 pital 
ns to t l hipbuilding’ plat 0. G 
Washingtor P 
Va., Westpoint  T) York Rive Shiphuildin 
Richmond \ ; . rporated with $1 
YT k d 
i Richmond, Pre 
WwW. Va Charleston G | Tr " 
red the plant \ , 
W 1 vtend 
W. Va.. Huntington H ( bett ¢ 
82) «Lorair \ ( ol ‘ 
MIDDLE WEST 
HW Aurora—1 All I ! nt ¢ 191 
Sa x 200-ft facturing ~~ E 
¢ mn D | & W Are} 
Hl Chicago T! I H Holton ¢ 
. ¢ band instt ‘ , : los 
i Chicano } 
~ ’ i ~ I’ ‘ 7 “ft 1 
\ | e700 000 
! Chicaan | i Ml ( ( 
Ml \ 
t \\ I 
i Chicago— Swift & ¢ 1 y 
Ill., Chicago—T! I RB ( 
I S S } 1 { 
i East St. Louis —1 r I ( 
Viet i R 
7 ‘ ‘ \ 
Hl Grafton I Riy Bont ¢ 
: Wat Root ¢ 
th Peoria—' 4 Vl ( t ( 
L. E. Rol 1G. 17 GH. P ' 
ind., Huntington—1 Hu ton St F 
f 7 7 lie , ; 
f S I S20 kK 3 
Ind.. Miller—1 I \ ( 
‘ Sou ~ ( 
} ¢ , 
Ind.. Warsaw I MON nstruct 
M inp ; 
¢ nn 4 | D 747 «¢ 
‘ c 
Mich., Detroit —T! An M ‘3 k ¢ 
‘ Rid , f . 


LA | Michigan Central tract i 


‘ 








AMERICAN 


Mich., Detroit—Th« 
( East Atwater St 
for an addition to its 

Mich., Detroit 


M 


Great 


ha 
plant 


i 


ACH INIST 


Lakes 


warded the 


The National Twist Drill Co 


East Grand Blvd plans build i 
reinforced-concrete factory at 1464-8 Brush 8 
Estimated cost, $12,000 R H M Kres¢g 
Bidg., Arch 

Mich., Grand Haven—T! C} ng Machiner 
Co is building OOx17TO-f id ! 

nt which will | ligt f nd 

k and t ju d f ildir 
I ‘ nery 
Mich. Grand Rapid The Diff ( k ¢ 
receiving hid f Wil Sol 
Crow & Proctor (; B \ 

Mich., Grand Rapids— T! H ix M ( 

1 construct fact } ted 4 
oo 

Mich., Lansing The D : r ts ¢ 

mtr mapas . it S100 OF 

nd is ) i 
plant for the manuf ' 

Mich Plymouth—T! P M ( 
ngs (¢ 70 Empir Bk ' 
prepared f l-st 0 

$ ndry 1 N Ss 
~ “ d I’ 

Mich.. Pontiac 1 ( M ( 

I Iding i 120 x 250 

ture f tr t VW I D ‘ M 

Mich., Pontiac  T) ( M ( ‘ 
} | ] ‘ ’ xX 
NI SN 

Mich.. Three Rivers > t ( ( 

warded 1 nt t 
foundry Est ) 

Ohio, Cleveland 1 \i 

( o> St ( \ 
n I t 2nd St 

Ohio, Cleveland I M - 

i | + Akth ee 

Ohio, Cleveland 1 ( | ( 

) ~ ; } 

ted e109 000 

Ohio, Cleveland ( 

I) \ f 
' 0 \ 
D I 

Ohi Cleveland 
Ml f ( \ 

£10 

Ohio, Cumminsvil's ( ? 
| I 1 M 
\ ‘ 

y \ I ! 
Ohio, East Cleveland 
I ‘ | D 
\\ i 
| 
Ohio. Dayton ( ‘ 
I 
} ~ 
Dayton I ID { 
0 Lora 
hio. R 

h Rit 1 

i ~ | 

Ch S gfie'd 
1s 

Ohio Toled { 

Dp ¢ 
Bb ‘ 
Ohio, Toledo R 
Ohio. Youngstown B H ( 
1) 

Ohio. Younastown M | ( 

Wis Raltnit VW 4 ‘ 

Wis.. Clintonville } W D \ 

\ \ 


Chippewa 
. } 


Wis., Manitowoc—-The Aluminum ¢ 
had plans prepared for t 
Kmery, Mgr 
Wis., Two Rivers -( Sibenhorn wil 
plant for the manufacture 
iting device for ttachment to 
“ heating boilers 
Wis., Waukeshe The Spring City Found 
iron founder, is building an 80 x 140-ft 
WEST OF THE MISSISSIPPI 
Colo Denver A W Hendrick 
B dw wil build l-stor ! 
| d t. $23.000 
lowa Cedar Rapids T! 
i { inufacturer f ‘ 
lowa, Ottumwa rl Ottumis l W 
W fain St ded t 
ddit t t foundry I 
\ i H i 
Kan Gordon— 1 En I’ I 
1ilding 1 factor I ling Est 
Hoo \ ~ & 
\ I 0} \ 
Minn., Albert Lea—7 M 
Minn Minneapolis I \I 
M ( eo} » ¥ ‘ 
tout fact | 
Minn., St. Paul Br Ml ( 
I t ft - 
()-ft I 
M. Fitzpat 7 W th St., A 
Minn St. Paul . I 
! Ave iM . 
D . 
Neb Norfolk W t A I 
Neb Schuyler — 1 I M 
{ VW \ 
Mo Kansas Cit \ , 
{ ~ ! 
Mo Kansas City I 
| f 
I 
Mo Macon } 
f Vl ( i ] < 
M St L I) 
Okla Enid , I 
Wt 
Okla Tulsa I 
T B nont 
T Bee | 
E K 
Tex Van Alstyne \ 
WESTERN STATES 
Calif Angeles ! I é B 
B 
I B 
Calif Los Angeles St 
Cal San Francisco | St 
( f ¢ for t t 
} } 
\ 1 \ iH j 
_ \ 
Ore Portiand |} A M 
\ | ! t t 
CANADA 
Ont The Nort ( 














Ont., St. Thomas—The S; t I 
will est ish a found! n I p ‘ 
Estimated cost, $100,000 H. H i, M 
Ont Toronto—The Cat Ww i bh 
Co., 1170 Dundas St., ! i t 
and will é n k n 
addit n to it I 
Ont., Windsor— The ©} rs M ‘ Ltd 
plat to build t I factor I d 
$15,000. H. S. Li g1 
Que Maisonneuve—1 An ( ( 
20 6B New ¥ k 
f N M. I Er 
‘ 7 
GENERAL 
' TT. “TroTT + 
MANUFACTURING 
NEW ENGLAND STATES 
Conn., Ansonia—tT Schnel 0 & 
Cc} t ( 
ow nt t n 
it pl Est ted x 
Conn Naugatuck I 
{ } st | 
; 
Conn Norwalk VW k 
I K ( 
Mass., Everett B k 84 
“iy ~ B ‘ 
} ad ’ ] ‘ 
lit “* ‘ HOW ; 
MM St \ 
Mass Ware—T! Or ( 
ix Vou ‘ | ; 
Mass.. Watertown I H | ( 
N. H. Milford | Milf iw ( 
nuf 
os , 
N. H Nashua—1 W H M ( 
R ! Central Falls 
‘ ‘ 
Estlr ted ‘ e} 
Vt Bennington h ( ( 
MIDDLE ATLANTIC STATES 
N. J., Jersey City ! = ] aT | 
‘ gs ] t s fact f 
‘ I I > ’ 
N. J.. Newark D ‘ 
\ ; ‘ 
' 1 Vi ( & \ I 
t I N ‘ ! | 
I 4 ; } ) ) 
™ 2 Newark 1 H Gr B i 
VW ( ! ! 4 #5 
Fenwick, ¢ B 1 St i 
N J Newark — The St lard Tallow Co 
Blar ard S&S vill t t 
N. J Nordhoff | 17 0 N 
| }’ ay} ‘ 
N. J Paulsboro M ( ( 
M it tf l 
pl ‘ 
N. J., Trenton—The J Stok Rul ( 
Tavl St ! vard ¢ t 1 
t ddition I t, $5000 
Noted Nov. 2 
N. Y., Adams-——Th Ad ( ( I 
Ror recent! 1 i $12 000 i 
ont k. plar ’ ) 1 \ ; PP 
0 nd ther 1 
N. Y., Buffalo | I Wal ( 12 
I Bld ' f r of 
led tl ! f ! idit ts ] t 
t D tl St iP I 
N. Y.,. Fayetteville Mel I «& 
Rondebust manuf , 
‘ +a £0178 ‘ 7 
N. Y.. Lockport—T E M rit 
Co., Exel St.. manufacturer of hose 
ind belt id Market 
nd Ex St 
N. Y.. New York Rorough of B klvr T) 
Tartar Che 1¢ 1 Will St. Manhatt 
warded the ont t for 9 iditior to ‘ 
nt Estir ted S200 N 1 Ay 12 
N. Y.. New York BR Manhattar 
H & Ganns Ik } t St } 1 
I ! ! t “ 
} iding Estir ted : 0 
N. Y., New York—(Borough of Queer S 
Karpen & I lll We *th St.. M tar 
inuf ture ‘ furnit } ’ pl 
pared by B nger & Perrott, Engr. 1 8 Br i 
vay Manhat for r 100 x 450-ft f 
ry on J mn Av I Hulst 1 Harold 
. ic t; ‘ 


N. Y., New York B i fa Loui 
I Rockaway Rd | ded tl 
contract for a ld-storag Estimated 

$30 000 

N. Y.. New York—(B f Queens)—A. L 
Stone W y St Richn 1 Hill has awarded 
the ynt t ther factory 
Estimated t, $5000 

N. Y., Phenix—W 1A Moult has had plans 

repared |} w. ¢ M \ | n Bidg., 
Ss se, f i l-st x2 ning fa 
tory Noted Apr. 2 

N. Y., Rochester 1 s Cc 24 J St., 
manuPactucer af sahon ani had plans pre- 
pared for tory t to its 
factory Estimated $ 

N. Y., Skaneateles Sk Paper 
Mottvil St hoe : " t f 
mill I ted st $12 

N. Y Ticonderoga—1 Puly ind 
Paper ¢ is | ge pl 1} Arthur 
Russell, |} 7 beat 

N. Y., Utica—7 ( ‘ M will 
pl 

Penn., Allentown — 1 \ Leat ( has 

led tl nt t f S00 x 300-ft 
brick nd nere I Haddock 
I Noted Mar 2g 

Penn., Bloomsburg— Bars & Munn 

I J nd Ad St I will 
) , ; ; , | | yes 

! T ~ ne 

Penn., Hazleton —T! pd Silk ¢ East 
D nd <A ' ' 
i-story, re i t 

Penn., Philadelphia—L. H. G & ¢ Key 

, ; \ ne & ‘ ‘ g 

vard id t ts 
Est ! . Ni May 

Penn hiladelphia —1 In) Pay 

M f , ‘ N St warded tl 
, Es 

Penn Philadelphia r tubber 
VW T Rid led ‘ ‘ 

’ } } nm 
' 
} ad < 

Penn Philadelphia sons & 

f St I \ r of 
; ; , 
} i $ 0 N M 17 

Penn Philadelphia} \ & { 1 
Chestnut § f terial 
, Es 
. i . 

Penn., Philadetphia T VV 1 ¢ mi 

1 ¢ ‘ nut S d the 

t ! plant Es 
i ‘ 

Penn., Philadelphia —7 Ss VW Dental 
rons Cc had 1 1 for n ad 
ad t ! } wy 

Penn... Philadelphia ] VV & Br man 
a oer = of Te “ iW gton 
‘ lod factory 
} ; ? ‘ SI NN ; | \ 

Penn., Scranton—R & S Petersburg 
Silk M oO J ¢ Nt d ti con 
‘ ' ¢ } nated 

Penn., Williamsport —1 W Silk ¢ 

1 + 1 St led t t for n 

iit n 

SOUTHERN STATES 

Ala.. Gadsden—T! D \ tt Hosiery Co., 
Kyle sid I ist S&S ll dditional 

Ala., Hartford— 1 H ( 
centl ' nized \ gy } k will 

tablish in? a 1 hinerv 

Ala Mobile.J. F. ¢ Hiber Bldg 
New Orleans L Cor | sentir 

ree nt sts d S000 e t t 

dd l pbuildir 

Ala Talledega r H H Mill ! 

tall ttomat knitt ' at $ 
ood 

Fia., Pensacola! & Hall rk w estab 

} ld-stor } ed t s7000 

Ga.. Milledgeville Wart Ed rds is reported 

hye rested ‘ ‘ } of , 

} ted ey on 

Ky Louisville \ 0 I her 

t | | ~ tr | ~ Lite ‘ 
} 

Ky.. Science Hall—-E. L. M & Lexing 

as Webb, \ ! ta 

N Cc Durham —t M kit Co 
\\ foan-Saler nat } ’ } pl nt 
het 

N. C.. Henderson—The He on Chamber of 
Commerce reported to be sted 1 can- 
nery ] n f t ' C. E 












N. C., Roanoke Rapids —T! Roanok Ml 
Co. will soon ward the ontract f 158 
ft concrete mill Estimated cost $100.00 

Ss. C. Aiken J Ss Black will stat 

nning f tory 

S. C., Cheraw—The Cheraw Cott M 
install additional spindles 

S. C., Spartansburg—The Spartansburg ¢ 

nd Press ing Co e nm the rk . 
ment for canning vegetables 1 fr R 
towland, FP 

Va. Lynchburg—The I ( 
has awarded tl cont f n i ' 
mill } n ad S14 0 

Va., Winchester The W ester is 
Co.., irmers nd Merchants Nat R 
Bidg., has had prepared |} Ss. Ed 
Arch I n 1 Merchants N | 
Bldg f storag 

MIDDLE WEST 

Mich., Detroit—-Swift & ¢ 899-909 \ 
gan Ave., has awarded t 
t d I I ! 

s mm oe 

Ohio, Cincinneti 1 i. B ( 
has completed plans for th t f 
boiler rt m a 

m s per n n 
Estim d it $25.000 

Ohio, Cincinnati-_The Diem & Wing P ( 
Egglest \ n t idit 
plant l & I Ar I t \ 
Bank Bld | f 

Ohio. Cincinnati H. H. M 
Cent \ I St ! ! i 
for re j g M } 
2156 ¢ \ \ 

Ohio, Dayton—1 D Rubber M 
ing Co., Kiser ik s 
pared 

Ohio, Davton 1 r k B ‘ H 

rd and ¢ S 

Ohio, Sandusky The Hind & D I 
821 W St } "A | t 

story } i ¢ 
M 

Wis.. Marshfield 1 M i t 
plans prety 1 by Whit W & WI \ 
Put Ss I K I 
175 I 
$ ) 12 

Wis... Milwaukee—T! I ! P 
122-128 R \ ! 
eating de ‘ ded } 
1-stors x 140-ft nt d « 
nd steel I dd n Es ted 
1. W. Pet Mer 

Wis.. Sheboygan—The Amer ( ( 

“ ] ! ’ nt t ‘ ’ 

Idition ft t t Es $e 
Noted Mat 15 

WEST OF THE MISSISSIPPI 

Minn., Mineapolis—The Day ¢ ss 
Sey fact f dust col rs 
the cont f factory 

Mo., St. Louis—Armour & (C 20 ( 
Ave rded e contract f 
to its packing | Estimated : 

Neb.. Omaha The United State R 
} varded the contract for { 

i te n of} nd Doug S } 
cost $200 000 

Tex.. Gonzales—The Gor les ( 1M ( 

ecenthy r 1 a np] a inetall 
hinery in its cotton mill 

Tex.. Paris TI Paris Saddlery C 16 5 
Wall St plans to enlarge its nanuf 
plant nd ! dditional machi 
mated cost 00 0 

Tex., Port Arthur—The Lon Bell I 
( R. A. Long Bldg Kansas City, M 

tired nd will «¢ blish p! 
t wooden ships 

Tex Ruthersville—The F rs n € 
cent] neorporated, plans to d tt 
Estir ted cost. $10,000 H. Amberg 

Tex.. San Antonio—The San Ant P 
( Tamt nd South Brazos S plat 

tall additional machiner » its me 
ing plat Estimated s S20 000 

WESTERN STATES 

Calif.. San Francisco—The Frelishacker |! 
Box Co S ing plans prepared for 1 
factory t be built r Harrison ind 2nd 
G. Wag 51 K St.. Engr 

CANADA 

Que., Maisonneuve—The Eureka Toy Co 
having plans prepared for a_ factory F 
mated oat <a oo0 

Que., Montreal—-The Ingersoll Packing ‘ 
Paul St has varded the contract for a ] 
pient 
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ACH INIST 


SHOP MATERIALS AND SUPPLIE 


eee 


OLD METALS he 
} ul ! 


J el 0 ine 1 
1917 Year Ag 191 
ivy ble S00 450 9 “0 
\ wire oo 4.00 B50 
bottoms roo 1 O00 6.00 
y 9.50 o.00 10.00 
s , ; i? Ss (ht) 
AW 18.00 14 " 'O.00 
ht 14.00 11 0 15.00 
7 \ i bra t 3 18.00 1D ) 18.54 
oo 11.00 7.00 
ALUMINUM I} fe Ww f ! f wal 
New Y 
I gual Let ( mm 
re ) 61 
COPPER BARS | irchou-st i t 
j 1191 oO 
Y $1.00 
( 3.00 
( te} ) 
BABBITT METAI Warel 
New York Clevela C} 
June l One June 1 Oo June 1 
1917 Ye Ag 1917 Ye Ago 1917 
ice TOLO0 ooo too . 3 o.oo 
( i 40.00 32.00 OUu 1.00 »00 10.00 
SHOP SUPPLIES 
NUTS—From wareh« ‘ t the places nan f size 
wing amount is deducte I m 
New Y . Cleve i Cl 
J el oO June l 0 June 
I9l7 Ye Ago L917 Ye Ago iv] 
t press sq List $s 0 $1.65 $3.00 $3.00 
presse he List 0 1.60 ,00 200 
( hed squ I oo 1.40 ‘ 0 
‘ nehet hexago ] 0 140 oo 
Semif she ts se it t ‘ dis t t 
1.191 oO 
N y 0 
‘ i ) 
( 
CARRIAGE BOLTS Fre \ i ses at the Act ul 
nt fron st ‘ flect 
New Y ‘ vela 
MACHINE BOLTS—Ware! se discounts the f wil 
New York Clev 
t m I ; +0 
ee to li by 30 0 0 
WROUGHT WASHERS Fro \ ehouses at th t 
ing imo t ‘ ote fron hist price 
‘ Yor) €4 00 Cleveland $4.80 Ch o 
} 4 oO she the se pI per 100 } 1¢ 
y s 0 ( ‘ | ss ? Chik oO 
COPPER RIVETS AND BURS sell at the fe wing t 
R t Burs 
June 1. 1917 One Year Ago J e 1, 1917 One 
eland. 10% from list List price List plu 10 L 
List t List 7 List pr L 
\ List | s 10 10 from 10 ', m 10 


" h S 
New Y ( \ i 
d smaller x0 3 
10 " 
¥ ss than keg ts the d ‘ t is 35 
itt heads ‘ a. 1 liameter by * in. to 5 ir 
100 Ib 
v¥ York $6.50 Cleveland 85.40 Chik 
Coneheads, same sizes 


$6.00 





oo 


+00 
»O0 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING 
m varel \ 
‘ 
n Y 
1 i) ( 
Lt] Y \ 
0 1.00 ( ) 
; i) , i) ’ tht) 
0 1D oo 
0 0 ) 
x 50 ( ) 
) i? th 
»oO0 oo 
‘ oo 61.00 
TIN PLATES—Wa ! 
New Y 
June 1 ) 
1 7 y \ 
‘ 14 ) 
( ( ‘ iO 
N { 
) s S100 S1050 
‘ s 18.50 tO SO 
( S 0.50 1 SO 
S l 1% 
( 1 OoO0 13.00 
{ t 0 0 ) 13 0 
‘ ] 100 14 7 
. l 0 l 0 
( ovo ] ”) 
COTTON WASTE 
191 0 
0 ) 
10.00 l ”) 
SAL SODA 
1,1 
Y $1 7 
CORI 
M WW 
,50 " 
WIPING CLOTHS ( 
¥ 13 €25 00 
FIRE CLAY 
ROLL SULPHUR 10 
\ ex 
LINSEED Ol! 
i 
) \ 
<I 1 < 
14] re 
WHITE AND RED LEAD 0 
R 
l i 
) 1 0 | 


Cc 
i 
Ve 
l oO 
Year 
i) Bo) 
‘) 1 
0 0 
0 + | 
0 
0 os 
) 0 
oO 
\ 
ti] 0 
9.10 
60 
11.8 
10 
0 
] 
1° 
14 
14 
14.00 
l ov 
\ 
ov 
VN 
) 
Lo] 
* 0 
”) 
\ 
0 
0 
\ 
<0) 
x 
I 
1 
l 


HW EEE een 


BUELL 


is.00 
90.50 
} h 
‘ ( 
A 
0 18.00 
0 1s .00 
0 is ) 
0 1.00 
0 l ) 
0 Th) 
0 ") 
»0 55.00 
0 ye ont 
( 
’ y 
Sli) ) 
10 
$16.00 
L635 
18.45 
17.0 
] 
0 
LO ) 
oO \ 
( 
)} S&S 
Th) ) 
Th 
IM 
LOO 
0 y 
( 
~ 





Ly 


( 
0.00 
oo 
+0 
6.00 
59.00 
oi uv 
ne 
Ag 
< 
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Conn., Hartford . Mad... Baltimore I ‘ s t ] (it I 
B , y ‘ 2 rnd w. ¥ New York Bor gt f 
ij x9 , = T : / 
Conn., New Haven ture of ‘ ‘ ‘ ( Hi st Ne Yor ha had p 
Screw Co lr VY ’ J T s Are i | 
led the f t : Bldg Ni ! N | : 
t ddit t f | Mi., Baltimore Aol 7 ft tor 50 x 75-ft 
t. 3 ) & Co \ - t ‘ et to é n Long I nd Cit 
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Conn New London ‘ I ! : ’ t |} 
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, Penn., Greensburg I H 
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Ky... Dayton—Wadswortl Watch Cass 


ifacturing Co. has awarded the con- 


for an addition to its factory 

1, 10 West 4th St., Newport, 

Ky., Louisville—N. D. Abell, 711 

ith and Walnut St recently in 

ited with $50,000 capital stock, plans 

da plant to manufacture patent 
al prepay attachment 


Arcl 


star 


I meter 
Ky.. Louisville—The Kentucky Wagon 
f turing Co ird and K St is con- 


in addition to its forging shop 


ted cost $50,000 
renn., Knoxville The J. D. Duncan Co 
: West Jackson St is in the mar t for 
1 jaw crusher 60.x 80 in. or large 


Tenn., Lewisburg—The Lewisburg Fo 
nstructing an addition to 


Va., Richmond—The Tredegar Co., Sout! 





St on workers, ha av dad the 
ict for a_ 1-story 96 x 16! mu! 
lilding Estimated cost, $40,000. A 


n, Pres Noted May 24 
MIDDLE WEST 
til., Aurora—The Allsteel Equipment Co., 
Middle Ave has awarded the contract 
new plant Estimated cost, $50 0 


1 May 31 





ll., Blue Island—Prong Bre i re- 
ng bids for a 1- and 2-story, 100 x 160- 
garage Estimated cost 320,01 » 
er 38 Soutl Dearborn St., Chicago, 


} 


fl., Chiceago—The Acme Boiler and Tank 
1740 Wentworth St W constru 
x 80-ft. shop in the southern section o 


ty Estimated cost, $6000 


l., Chiceago—Fire recently damaged 
t of the Hodge & Homer Co., 549 West 
liso St manufacturer of tool and 
hir ts’ 
lll., Chicago The United State Can Co 
lt Hizhland Ave Norwood s ha 
prepared for a 
? 0 North La Salle St 
d cost, $3 


upplies 


Iil., Decatur The Decatur Malle ible 

Works will construct a 80x 100-ft 

on to its foundry 

Il., Murphysboro—The Southern Tilinots 

I I » and Foundry Co plans to build a 

tory, 60x 120-ft. foundry, car and ma- 
shop H. A. Bastien, Secy R. Z 


Arcl 
Il., Rockford—The Adding 
I ine Co farrison Ave is constructing 
iddition to its plant 
Ind., Indianapolis—The Zenite Metal Co 
1 North West St ha had plar 
red for a factory at West and Ohio St 


mated cost $22? 000 


Ind., Kokomo \ stock a 
' organized to manufacture a powertul 


lit 


Sundstrand 


companys has 


tractor invented and perfected by 
k and Perry Remy 3101F, The Buck- 
r Indianapoli \ factory wil he 
iblished here and articles of incorpora- 
vill be filed 
Detroit—The Buhl Stamping C 


Mich., 
{ Larned St., manuf 
i milk cans, is constructing 
on Ave 


Mich., Detroit—The Detroit Pressed 
teel Co., 1800 Mt. Elliot Ave., has awarded 
ontract for a factory 
Mich., Detroit—The Michigan Copper and 
Works, 1605 West Jefferson St ha 
rded the contract for an addition to it 
nt Estimated cost, $110,000 
Mich., Flint—The J. B. Armstrong Manu- 
turing Co manufacturer of vehicle 
ngs, has awarded the contract for 
tory, 165-ft. addition to its factor 
Mich., Rapids—The 
‘railer Co recently organized vitl 
000 capital stock has acquired a ite 
ir Fuller station, and will soon begin 
truction on a 60 x 200-ft nd con- 
ete plant to manufacture automobile 
ers for freighting and trucking pur 
e. T. Towar of the Towar-Aver 


Blvd., Detroit inter- 


eturer of dairv p 
a plant on 





Grand Sampson 


steel 


{72 Lafayette 

1 
Mich., Lansing—The Duplex Truck Co 
pitol and Washtenaw Ave has had 
prepared for a 2-story ; 
B. FE. Parks & Son Arch Grand 


ds Savings Bank Bldg., Grand Rapid 
ing bids Noted May 24 
Mich., Lansing—The Lansing Stamping 


1 Tool Co. is constructing a factory on 


h Hosmer St. and will install new 
pment Estimated cost, $50,000 
Mich., Lapeer—Richards Starking will 
, ‘ 


l tart construction work on a ry 
x 100-ft rarage Estimated cost e°5 0 } 
J. Kauffman Armory Bldg F 
h 
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and 


St., i 





room 
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12 


Wis., 
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South 
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Co 100 


140-ft 
Hubbell, Mer 
Mich., 
! 1 Be 


WW 
Wheel anc 


ft. plant 


Ohio, 
‘oO 901 Sout! 


filters, exhau 


varded the 


tion to its fa 
Ohio, Cincinnati 


ird and Egeglk 
vmared for a 
connection 
ucted on 
Ohio, Cincinnati 
‘o., 7th and 
tor’ 71 x 166-ft 


Dist 


Ohio, Cincinnati 
ner Co Rth 


plat 


Ohio, 
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hased a site 
o build a pi: 

Ohio, 
Copper Ro 


Ohio, Clevelar 


8°6 East 72nd 
for a 1 and 


ost about $25 
-oted March 1 


7 Fast 45 


tract for in 
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Ohio, 


tion at 1133 E 


Ohio, 


receiving b 


iddition to it 
*stimater 
1452 Highland 
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1 co 


Ohio, 


anufacture 


planes Est 


Jamison Pre 
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Callah 


factory 


Ohio. 


Estima 
Mer Note 
Ohio, 


é will con 


plant 


Ohio, Oakley 


worker have 
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Ohio, Toledo 


ceivir bid 


built on Front St 


Bldg., ¢ 
Ohio, Warren 
Park ha 
2 ctorv 60 ~ 
sft 400.000 


Wis., 
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ipital stoctl of 
lant for the m 


4. Mosling 
Wis., Fond du 


2rd St ha 


Wis., 
and 

op equipment 

ntract E 
th, Pre 


Wis., Milwaukee 
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urine Co 
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on Bliss Rd 


Dayton 
n Power 
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591 Arcade Ride 
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Sherman, Pre y 
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and Supply (¢ 
for a 1-story 


Norwood 
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¢ ., > P 1, 
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Machine C 
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Mass Millis : ‘ 
. tor x rd & Roche i5 West t S 
H | Ill., Reck Isiand TI M 
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Wash Seattle mu t Ohio, Akron hie \kro RB 
1 tye Cn ‘ — 





H \ 


Littleton 





! tee f t W e . 
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N - Suncook \ 
ve ’ f ‘ building Ohio, Youngstown GG. Loe re 
Wash., Tacoma I t idit | ny ( 18 Sout Phely ~ 
t t t ’ ] | MI ’ - Toa 
lle ¢ t ! , R. L., Pawtucket é t e Tex : c/o W I , 0 
Wash., Tacoma \ s | ’ R . ‘ ee of ‘ } re be ne le at 4 t ; i 
: ‘ . Me ~ tas K I Woonsocket Che Vo et : naan , bh . aii : ; P > = 
ted Spi : . = , : . . ies Wis., Milwaukee The r & 
CANADA nail . * : ' ’ Ly SI ; Co:, t S . : 
Man., Brandon I t damaged . Rid t n add fax 
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N. S., Tusket I ‘ H fax, 1 Md.. Cambridge I £ 
t re ‘ the ruske ; b ( } re t t t for Mont., Butte—T! H 
' ‘ I nee ‘ ¢ ‘ ] 7 — it} io r } Sy 
t $4 ) pliant ifa 
) N ; Passak V\ té Okla., Oklahoma The s 
’ ¢ Vl ‘ +} . * ERs 5 .~ OC ; 
Ont., Ford—The ( Motor Co tr t for {-ctor adit ’ ta 7 ’ ’ mit oa e @ 
td pia t t I t { Stoeher Pre t t equipment t t $F 
H Wes VW 1 ¥ 
; N. ¥ Buffalo r : Oil ¢ : 
’ : ‘ Ok! ‘ ( 
Ont., Ft. William r a } i 7 nr f Af ; ‘ puinton | 
N , Corning Cor £ - cs PR nas son hun 
0 H Ito Abra Wor to | t t ; 8 
ns anal ~ 7 1 the ‘ ‘ ‘ HOY W ' Lot Tex., Cleburne he ( 
‘ 1) Co. pia ti t 
N Y.. New York ‘ tr 
., ry 4 i 
Ont., Leaside I Ca Wire ! Quee St I i OF 
é cs ] nu 1 t Tor to f re ter a é ‘ ra 
g idit t f tor ‘ the t t for tor « 1°95-ft. fa rex., Corpus Christi—T ry 
T ‘ z { ‘ ; | }? ‘ qa } 
Ont... Loendon I'he t er std . ead 
sage Figg , f , Mav 17 e, Ar to prepare plans for 
N ae Tor vyand 
Mer rR rd ; nage ; <r Trex., El Paso Beaudett & ¢ ) 
Ont., Thorold r ! _ ‘ > he : t } ditior tn ‘ st 
t t RB ‘ I t { or r 
‘ N ‘ Vietory Mills ratosg \ f . 
Deets ‘ . ¢ ‘ e4 Tex liowe l I ( 
‘ ee . catimated 
Ont., Teronto | R I Ho rt ntere 
= Tex., Mabank—T ( 
| Penn Bangor (Co ‘ A ‘ : , 1 ; 
dnt Welland rhe t t r W Co Mier i 
g Co L.t t 
‘ ‘ 1 t Penn hivnon | WESTERN STATES 
4 - : 
Calif., Los Angeles The is \' 
r ‘ — sy 
, ' 
¢ el t t Penn Marcus Hos« : 
erested | . 
: . Calif... MeFarland I I P 
Ont., Windsor ; . : : - 
. | 
' Ore Salem—The \\ K 
, SOUTHERN STATES I t ! 
(ia., Athens | : 
Que., Montreal } ; : = os . : Wash., Aberdeen ( \ ! t 
come : H. } rporator 
Ga... Hartwell Wash., Bellingham 
Que., Sherbrooke \ Drur I ( t | : cat 
1 St Ga., Milledgeville : ( _ 
CANADA 
_ Que Three Rivers \ 4 . pir Alta.. Cardston oO ies nd I 
7 ; ' T I re reported t ted , , ’ 
f ir Eat t t Ky Louisville l g : ‘ ~~ ’ 
i. poe . t t ed Ont., Port Arthur yr M 
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SHOP MATERIALS AND SUPPLIES 








OLD METALS—The following are the dealers’ purchasing price n MISCELLANEOUS 


~New York: . “= Cleveland ~ SEAMLESS DRAWN TUBING a So — 
‘ - bartage —, - fro warehouse is as follows 
1917 Year Ago im? Yeraso OO Ye™ . ae, a ae oe 
‘ eavy and crucible 8.00 23.00 29.50 23.50 . 8.50 Hs 00 00 
1eavy and wire 7.00 3.00 S50 3.00 po = ‘sa Say a o 
cht and bottoms »30 18.50 6.00 0.00 “ P . 
heavy O50 5.50 10.00 6.00 . waa ‘ , —— ‘ 
tea R75 »00 O00 > o0 ‘ = aaa — ewe oipn y . Q 
heavy 18.00 13.50 0.00 13.50 wine Late 
ght 14.00 10.50 15.00 11.50 Cope 
vellow rod brass turnings 18.00 14 > 18.50 14.00 New Yor! New Yo 
7.00 9.00 7.00 s.00 Diameter June 8 One Cleve Chi June & One Cleve ( 
I 1917 Year Ago land izo 1917 Year Ago und eugo 
~ te = 04.50 1.00 »0.00 91.50 16.00 19.50 ik OO 100 
{olla . ’ y t . - : 
ALUMINUM The follow Zz prices ire from warehouse i places : al 94.50 51.00 50.00 51.50 16.00 19.50 i800 19.00 
bi, s i evi 05.00 »2 00 90.00 00 17 50 ‘O00 is O00 0.00 
New York Cleveland i . 86.50 53.00 3.00 3.50 $8.50 1.50 1.00 91.00 
luminum guaranteed over 99°) pure in th, ~« 28.50 5.00 3.00 5.50 50.50 350 1.00 3.00 
for remelting tor ots) per Ib Na ole ole ; . 60.50 »7 00 9.00 »7 00 2.50 25.00 3.00 9.00 
6 61.50 8.00 57.00 5R.50 3.50 650 500 6.00 
7 63.00 60.00 »7.00 60.50 2.00 Rov r.00 »s_00 
COPPER BARS from warehouse sell as follows in cents per pound 8 65.50 6°.00 61.00 62.50 7.50 1) 50 a 00 60.00 
June 8, 1917 One Year Ago 
k : 41.00 £3.00 TIN PLATES—Warehouse prices per 100 Ib 
£3.00 tT 00 
‘ ‘ New York Clevela Ch oO 
$3.00 4) . June &S One June &S One june S 0 
1917 Year Ago 1917 Yea Ago 1917 Year Ago 
_ an , Coke tin ite 14 0 
BABBITT METAL—Warehouse prices in cents per pound ‘ . 
1oO0o b $1 0 eeaey $11.00 $540 $10.50 S505 
New York-— Cleveland— Chicago a, I. C. 107 Ib 1°.65 6.40 23.39 > 10.65 bo 
June 8S One June &8 One J ie SS One \Terne plate Ox g 
1917 Year Ago 1917 Year Ago 1917 Year Ago : a 
. . i = sae Net ‘ it 
‘ 0.00 oOo ou 3.00 " 0 TO.00 60.00 We ht Weicht 
‘ 11 40.00 7 50 ” 00 18.00 25.00 @ 30.00 6.50 P . —— 
100 It 00 8 $18.00 $10.50 $17.00 $9.10 sie 00 ex 70 
1. « 14 s 18.50 10.80 19.50 O35 lt ( " 
I. « 70 S.. 20.50 1” 80 19.50 11.60 is4 11.50 
- wFT _— I. ¢ 1s iz 18.50 1” .00 17.85 10.50 17.05 1¢ > 
SHOP SI PPLIES I ¢ l LS 0.00 13.00 18.35 10.50 17 > 11.60 
l. ¢ 6 0 0.50 13.50 19 > 1°50 18.605 l 0 
LC 31 ) "1.00 14.25 0.25 13.50 19.40 13.75 
NUTS From warehouse at the places imed, on fair-sized orders, the Ic it 0 4B 15.50 150 14.50 0.35 14.75 
ving am tis ck ted from list I ¢ +1 8 3.00 17.00 0 15.75 1.30 15.85 
I. ¢ $6 +O 3.50 19.00 4 16.75 > l 0 
New York—— -——Cleveland _ — Chicago —~ 
June's One June s&s One June & One ’ 
1917 Year Ago 1917 Year Ago 1917 Year Aco COTTON WASTE rhe wi f ts mo ‘ 
ressed square List $2.50 $1.65 $3.25 $3.00 $3.70 June 8. 1917 One Year Ago Clev ri cage 
essed 1¢ gon st "50 0 ‘= 3.00 tO . 
— rote re — > 00 : 10 OO =a \ 4 White 13.004 15.00 17.50 14.00 13.00@15.00 
ched hexagon List > 50 140 Ts 00 too Colored mixe lO 00m 1 oo 9 OU 1 oo 10.00@ 1 oo 
mif shed nuts sell at the following disco ts from list price SAL SODA s follow , 100 I 
J e 8. 1917 One Year Ago J e 8, 1917 oO M h Ag One ‘ Ag 
y k 0 0 10 New Y« $1.75 $1 es’ 0 
( 0 6 t ct i 1.7. l > 180 
ah Ho ( ve 1O 10 
cl g 00 00 1.90 
CARRIAGE BOLTS From wareho es at the places named the fo 
g disco ts from list are 1 effect COKE . . Ices et € ( 
N York Cle ind oC izo 
t ~ 1 ~ 
7 10 May 1 M , 
ngelr > > 0 ! s i S00 § ‘ SOO as s Oo &s St ) 
P y 150 10.50 5 O50 50 10.00 ) 0 
VAC N ; = Warel se discounts in the following tie > : 
A\CHINE BOLT : WIPING CLOTHS—In Ch obbe e per 1000 
N \ Ch land ( Zo f¢ \ 
ma ! 3 10 ; > 13% x 134, $35.00 13 . $45.00 
ee ip to Lin. by 30 0 0 0 2 In Chicag they s« t $30 3 oe 1000 
WROLGH WASHERS Fror varehouses at th lace imed = the 
int is deducted from tr r FIRE CLAY rhe f “ 
s4.00 Cleve ! $4 80 cl 1ZkO S500 J s " 1M \ 
s 0 ( > , { ba 0 
ROLL SULPHUR sOO-1T ollows pe LO 
COPPER RIVETS AND BURRS sell t the f ‘ te m ‘ 2 101 7 M 
I rie t ‘ ©) \ 
N \ e? 8 ) 2°” s < 
Rivets - Burs - ( 0 0 
J s 1917 One Yea Ago J e & 1917 O y Aco ( ”) ” 
( List s 10 List p List pl 10 List t 
I t t List ‘ List 1 ‘ ] t LINS ) 
I plus 10 10-2 from10 from t 10 fr ! EED Ol 
‘ New ¥ ( a ( Te? 
s ( ~ One = a) 
1f1 y ft? y \ 11 y \ 
RIVETS rT \ ot 3 ‘ _ , . 
R + 1 0 ~ a <1 s0 
i ene “ft b-g 1.41 x] s l ‘ 
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New and Enlarged Shops 









METAL WORKING i stect'co*"Soutn Bethichem, Penn. is plan- ary. South’ Mai Be, will e 







gz oO € il t t p ro , . The 
NEW ENGLAND STATES er shop at it ; Pod ay: , Penn. Lebanon- I IK 
\ \\ er S 
{ nn Bridgeport ; ("} N. J., Bayonne ~ B ( € I I \dare VV I 
ul ul dial I . B onne Penn., Marietta y I t il 
. o DU ind ner ! (‘o I 





N. J., Camden I F ‘odd M hin 











Conn,., Groton i ‘ Ship Co 119 \1 t , j tol 
gine " tr t : ul 
ll it I i r. 3 T 
N. 4., Gloucester City I ‘ Jerse Penn., New Castle rhe I 
Conn., Uarttord - ( 28 Shinbu r ' . ted St ». Dp to bu n additio 
Laure St ! i erect t t rf ip ! for t manufacture f hot 
. t for au ind | 
N J.. Irvington & Istn 
t t too Penn., Philadelphia r Abr 
Conn., New Britain | t le- ;, ‘ \ t ted r 1 ¢ J ind Fy St 
royed the P. & I of the cost 2 ture! e « > . 
H L : , t to it t t 
Newark I ' 







Conn., Stratford : ‘ ! Co t vit t ted cost Penn., Philadelphia \ 


port rriag Noted M LE Metal Wor (rn nd H St 




































l- iwarded the mitract f 


N. J., Paterson I t Macl 


( : Penn., Philadelphia ee 
Conn., Torrington | HH MM é t : tory rick rt Ht st D t 1 tor 
‘ to?Y 1 MeRr 17 e+ ‘ re and too hon on th Ss 
‘ I> . : : ~ . 
nk . . Cort Penn., Philadelphia ‘ Otto G 
\ | R \ vine VW rd St } . 


Conn Willimantic I nar N. J.. Perth Amboy . gt _& C e Ott engine ) ) 
( ifact ~ ; atier build additio1 Addr r W. MeW 
: - Penn., 
voted a : \ Syckle hime hon Dela ré Ave Est 
pttiocere—The 4 wae Hilt N. J., Plainfield : inufactur st 
3 : fact : Penn., Philadelph 
l LR ha 


Philadelphia The Pe 
* . " . 


1) ; J é ia—The Phila 
Pre sae in addition to it machine hop at 
. , N. ¥., Amsterdam The Perkir | indrv und Tulip St s T W 
Mass., Boston G Ir ) \ “i I iG Brids ‘ . me J Termina Philadelphia, Ch ae 
; > . . . me pit t . to . ‘ 1 > , ; . Ce a 

Broo Ave \ BK. Bo lit Pe Tn . :  a80 ‘ F 3 fi Penn., Philadelphia The St F & 

14 Bloomfield St Arc) . » ; ; >» ‘o., Summerdale Ave., manufacture 
N Y., Buffalo T | n a \eroplan hiner et plat to build dd 


toad ait . snita ma ‘ yD Estimated ist. $4 











Mass., Middleboro rT} Colontal Bra Co arant 
Co warded the t l-st t f £98 n in ental , . : i : . 
l : 2 1 Rel ; L plant Penn., Philadelphia Phe Vest G 
ie ate on at voted F ae manus ' nd aero- Ag pla to build 1-stor 
15 , I : - na . t Fidel- R°.f I il rage repali 
t i . the rT t 1 \ Co r é 
Mass Southbridge—The Wvde M ifa } ¢ ‘ \ 
t r Co., manufacturer of sho é al , Penn Pittsburgh—7 I e 
- mdad the on Oe . Sates NN. ¥., Buffalo The §S vart Motor Cor- Tri ‘ so r St ifactur 
porat Super \ i . . . t tor t a to bu la l-stor 
ft. boiler hou , ] ) f ! yn 5 St Estir 
ind t l t p t + ef 
Mass., Springfield I ! ent lar : The |} , os : = 
1 the int f the Auto Met Bod CS . N. Y., Elmira Vu “. : Penn., Pittsburgh The Pittsburg! 
) I It recent rs ’ estat i . “pate facturing ‘ny recs + ' 
Lé : ) ) ter ‘ * & ft t t for the continuance d , 2a : ~y ‘ ) ' , . 
Mass., Westboro—W. F_ Fraser, Dorche - acter : - ; hap LG. Vv Trea 
l t nN . ~$e , oe me “re —— , , ore “1 
: . stone = 5 r ager pd d . : East First St Sto ! der ind director Penn., Pittsburgh—The rranter . 
XX ‘ , aa ete be - for tl first vear al Hart M. Swartz, L factur g Co 105 Water St manutact 
build ct 341% ; W. Jennison and T. M. L H. M. Swartz f bra ind bronze products, has purcl 
) lild a - id will be in direct chargé f the bu : ite adio ng t plant nd p 
Mass., Worcester T) I Spring : - ia build an Ldditior H Tranter is 
Co., New Bond St is re for a N. ¥., New York Borough of Brooklyn) ested 
{-stor’ ee ~ 201-ft addition ‘ t nlant Bur 1 of Supp ind A unt Navy 
Noted J 7 : Dept Washingtor oO & on receive bids Penn., Reading Neiman & Saul 
fur gat the N Y 1, Br un- founds ha purchased a ite on W 
} 7. Ee Providence The L geller Manu der Schedule No 1°97 electric-driver neto St und plans to build a 200x 
facturing Co f ( fford St i f turer portabl: ly -ir motor drive radial ft foundry 
f pecial macl ¢ } ’ rded the ' dril 1¢ motor dar eY ¢ tive drills 
t for i 133 x 191-ft iclit to t . > hee y tor 11 p ecolun emerv Penn., Reading—The Pvro_ Ignitior 
t grinder tor ir portable urface has leased a 3-story plant at Carpenter 
- ’ “*herryv St and will equip ime to m 
—_— i ‘ ley wre; ai ler lr } capacit ( N l I 
Ve. Burlington -F d ly damas | gr’ . aa : factur park plugs 
l $ ter P m ; : - . ; Penn., Washington — The Wash 
_ ae ig Bay geared head. xfould Machine and Foundry Co., re 
neat t ! tor ve i! organized with a capital tock of $ 
MIDDLI ATLANTIC STATES ve! 1 millin n uc} motor drive met to build several shops Cc. Bro 
Md., Baltimore—7 Balt ) . ; rs . oe is head 
1 Shipbuilding ¢ M: rt — the N Y. New York —( ue . roe Penn... Waynesburg—The Victor Tool 
et for crat i to ind yn)——Bureau < ee ae ae o A. S. Fitz, South Franklin St., will 
er Noted M l N Ses 9 Pheer = pl a By qed receive bids for a 1-story. 84 x 112-ft 
Mad., Baltimore Balt Tube C NI ggg ea : ne machine tory 


WM ! » and Ost 1 St rded ; : a , , : Penn., Wilkes-Barre—Ttie Penn Man 


‘ - . rr f yn} t 
tract for ~w. ¥ New Vork B t M ; netne O%.. ¢ Sout Penn Ave.. mal 
etiy sted ‘ e7 ‘ ‘ } bar rT"? Art Ry Co 9 Kast 1 it! | enacts , ro r plat ‘ } 
A my i St ‘ } ed t < ¢ ad tAiticn os ; x per Esti 
¢ t ¢ 1 to build add ! i : plan stl 
7 “ t . ’ 
Vid... Baltimore } ‘ t t ged si ta it : nt I , 
the plant f bD ) .& S tte 509 Ww hing ' —_ : *) . 
-_ . ashington, D. C. Rureau Supplic 
South Eden St ! 1 ste f rer Penn., Allentown Autocar Co. plans A, *~N “es “er on Fre PP. ’ 
: . : : to build a tor )x 60-ft. repair shop sopieiiigiha bine a oa hi 
Md., Baltimore The Motor S call lem gation f g at the Na _Dept., Washi 
Co.. Sou Charles St.. manufacturer of —— a under schedule 1192, 15-ton, 4-motor 
xz te f ito I t ta Penn., Chester—The Sun Shipbuilding Co tric traveling overhead crane; Schedule 
- ; a i , i 4 . P im ¢ - " s b for 1-ct 50 x 110-ft 1197. 4 head adiustable rail milling 
| YT t | lditio to it pliant ‘ April 17 chine 


‘\ 


Til., 


SOUTHERN 








STATES 





la Attalla—The Nationa Pipe ! 
lt Co. plan to build an addition t 
la Gardenville—\\ Db. D 1 « 
hipbuilding plant o H boroug 
r Gardenvill id T 
iu., Millville The Gulf Shipbuilding Co 
organized, will esta ra 
i. Boyer, Pres 
la Milton The Bagd S buildin 
t y organ zed ‘ t 
j \. Merritt, Pre 
1., Pensacola—T! Gulf, Flori & A 
4 pial to muild Tr ( 
" \tlanta—The A M ‘ 1¢ 
er08 r } rded he CO! 
found! ind n € nop oO 
Sf est ted t 
Louisville eR ( \ e Sup 
18 W. Main St mat 
ft rve] oO oO 
I ) 
i Morgan City The ‘ 
t Lo : » b . 
] on cst ‘ 
i New Orleans The St S } 
y } t ) t ‘ y 
t | s Gg ’ \ ‘ 
I M F 
nn Chattanoga i I 
1. Richmond—tT! Amer I 
( ’ Chu S Ni ." 
. \ | ‘ 
} H | dé } \r 
salem The > Fo it I 
ed } f | . 
Va., Parsons—Th« Ra Safet 
1 Manufactu gz Co re t 
1 wif) £1 000.00 ry 
} 1 re 1 ‘ 
ant for the 1 f t ¢ 
7 rreste? fet ? ey 
Beckemyer—The Be Ro ; 
t orga zed ‘ 
‘ \ 1 er ip t H. ©. Bi 
\ L. Tit ( I rato! WG 
Supt ind Ger Mer 
Chicago Mo. Blazer & J. \ g 
ter Beach Hotel, have led the 
for a -stol rarage t 1 
Ave Estimated « t. $ 
Chicago—T Denne Cc ay 
A ‘o 229 West Rand St } 
1 the yntr t for a 1-st 19 Tin 
rage | tir ited cost ¢ ) 
. Chicago The K berg M t tur 
‘o 11? Orle St facturer f 
! tr t i } tor r t I 
ed cost. $15¢ ) 
ill., Chiecago—The I ham Manufactur 
>». recent orga ad with $1.000.0 
toc} piar to establish a plant ft 
ifacture of fart machinery 
Chicagce Paul Cc Loeber R49 West 
st l erect 1l-stor factory for 
ifacture of ventilating apparatu 
Chicago—Santa Fe RR in the 
t for 1 8-in. x 12-ft. belt-driven en- 
the 1 36-ir belt-driven engine lathe 
t-driven radial drill, 1 44-ft. belt- 
radial drill and 1 cutting-off saw 
W. Felt, Chicago, Ch. Eng 
Chicago Tr. & M. ( Scheurmann will 
t a 1-stor factorv at 849-52 West 
St. to be leased to the > B. Ha vara 
inufacturer of vent iting apparatu 
Moline- toot & Vandervoort Co. 554 
ipoo Ave., will soo iward the con- 
for a new plant for making munitior 
‘ lr. S. Government Estimated co 
nn 
Peoria—The Ke tone Steel and Wire 
planning to erect ar idditional 1 
rth furnace Noted Feb. 1 
Rock Island The Bear Manufactur 
‘o., Wilmington, De manufacturer 
hile tarters ha nceorporated vit) 
ital tock of $200,000 ind will erect 
t here 


. Anderson—The Hill 
nz Co... foot Irish M 

é Diar to build 
int for the manufac 


7 


Star dard 


t 


ure 


’ 


ny 


iddit 


ited 


Manu- 
manufacturer 
to 


ion 


whee 


} 


t 





Ind., Hammond " Motor C 
oO ) truct t to t 
} ‘ hop and fo f ted co 








Ind., Huntington H t Stee 
Found: Co ' } e CO , t £¢ 
tory if Lf ‘ te 
1 Ma 
Ind., Logansport T I vort Rad 
te ind | ! ) l 
tract for : lit ‘ 
Mich., Alma | R 
{ 0 ' } ’ ' i 
Mich., Ann Arbor The \ \ M 
chine Co +R 2 
pre} red for he tr tio yf 
1 found) ro t ; ' 
| 0 t ‘ 
Mich., Ann Harbor—T ) B 
Co build t ‘ 1 
Pr¢ 
Mich Ann = Arbor—T Troll 
Sup} Co ! t t for 
Mich., Detroit | t ( & 
lo port y 
tT r ‘ 
Mich., Detroit - / ( 
) Mart A . t 
) 1 ’ 
Mich., Wayne The | 
( ’ G4 Tk \ YT; 
Ohio, Bueyrus ( » | ( 
‘ to it ‘ 
Ohio, Cleveland \t Br 
t ‘¢ 
Ohio, Cleveland 
Co 1) 
Ohio, Cleveland T til ! 
St ¢ r A 
Ohio Cleveland ~ 
\ i | Ss 
tru ’ 
iditio to 7 
5 ( 4 G \ ( 
I i pre I g PY 
Ohie, Cleveland—T T 
. n fs, eft 
tract for f 
) Noted i 
Ohio, Columbus The Cc 
r ly f i \ ’ 
tir ted « t ‘1 
Ohie, Columbus 4 ig Pe ’ 
T) ‘ S t ‘ 
tract for 
Ohio, Dayton ) t Met | 
Co.. Pitts St } t ! 
Adit to 
f nn 
Ohio, Fostoria T? \ 
I pla " ed ry \ 
for 
ma tur YD t ( t 
< ) \\ ( Alle \ ’ 
Ohio, Middletown I terp NI 
(Co re t nor t ‘ 
} 1 rey ’ nd ge ©) " 
Ohio, Oakley ( I ‘ 
Mods EF t ( 
tract fo 7) f+ Velit in ' 
plant The ry? j +} , " ? for 
eqauinme t 
Ohio, Youngstown The \ 
Sheet ad Tube Co. 1 te } } 
tion to its plant 
Wiks., Clintonville TI I W he 
Tractor Co Antig recent rea a 
nla to build a 7 t ¢ f 
the 7 nufacturs ¢ f tr t 
Wis., Elkhorn The |} ! Factor ( 
ha rded the cont? t for f tor to 
n ifacture band tr nt Estir ted 
cost $75 ’ 
Wis., Manitowoc \\ } Hag 
hase 1 6&0 i ft t —_ t 
and ha plans prepar f 
50 x 150-ft i! } tiy ‘ ‘ 2 ' 
Wis., Milwaukee The S er Steel Cast 
ne Co 7+} Ave : net mn Tl 
tional 3-ton electr fur ¢ 1 t to be con- 
tructed by t own engineer ind or} 
men D. Fras G Supt 
Wis., Milwaukee The Stow ( ha 
ing plans prepared Let hout « f 
Are} 124 Jefferson St.. Milwauke f 
75 x 180-ft iddition to it malleal 1 
era ron foundry in S 
} . Mer 


) f | 
WEST OF 
Ark., Little Rock 
| yer i+) St re P t 
Ark Little Rock 
Ark., Vellville—T} 
& \I ig Co % ! 
In Ft. Dodge 
tt RB 
Minn., Crosby 
Minn., Duluth 44 
) t c ) P 
Minn., Ironton 
I 
Minn., Minneapolis 
, \ 
Minn st Paul 
Co \K RB 
Vio Kansas City 
y | { ‘ t 
] 
~ ; } 
1 \ | 
Vo Neck City = 
Mo sft Louis 
1X ; : 
“ \ 
J I 
Mo st Louis 
T ' 
Mo St. Louis—T! 
( , ent 
1" 1 P 
WW I ( 
Neb Aubura I 
Neb Bloomfield 
J , , 
p ‘ Pn) \ 
Or ha f tor 
’ ’ | 
Neb... Omaha—T 
_rD 4 
‘ Ectiy tad 
Neb Omaha st 
f 1 | 
Tex Beaumont - 
’ ni ] 
HT 
Tex Beaumont sy 
rex., Beaumont J 
RB \r I l ! 
tn " 
Tex Beaumont Zz 
ry Cort t ’ 
ta it , ¢ 
Tex Beaumont 
i | ad 
f el » ft £ 
Tex., Benjamin The 
17?) ] £ 
RT \ ' | Rid 
rex Galveston I 
; } j ) ire: hin) 
rex., Galveston—Th¢ 
tat na Shinn £ ( 
hipbu iy plant > 
ann T JY Anderson 
firn 
Tex Houston The 
1K pla to build 
) Ketiy ited « t 
am 
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Ly 
\ 
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\ 
tibl 
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| ) 
\\ 
Be 
Pp 
xT 
+} 
\ ’ 
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ti 
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Stay 
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hipbuilding plant o 


had plans prepared for 


Hood. Local Met 


Calif., Torrance 


pians to 


aged the plant of Electro- 








M 








Ont., Ojibway Car Steel Corpora- 
vill establish a for the manu- 
ture f ship-plate and hapes l. La- 

t Hughes, Supt 
Ont., Watlkerville—The .C} ners Motor 
‘o. of Canada rebuilding its plant, which 
reeently destroved t fire H. S. Lee 


Ont., Welland—The Electro Meta Ltd 


awarded e contra for i factory 
ding stir ted 

Que., Quebec Lou La ‘ 134 Queen 

st ‘ construct i macl é hop I.sti- 
ted ¢ $10,000 


GENERAL 
MANUFACTURING 


NEW ENGLAND STATES 





Maine, Corinna—The Corinna Manufac- 
iring Co manufacturer f woolens Is 
lding a large addition to its plant 

Mass., Swansea—.J K Cc) ‘ Horton- 
Ville i building a 1-story 10 x 100-ft. ad- 
dition to hi anning plant I t ated cost, 

. on 
Westerly Westerly Textile Co 


St constructing a tory addition 


MIDDLE ATLANTIC STATES 


Del., Wilmington The New Castle 
ither Co lith St., is building an addi- 
yn to its plant 

Del., Wilmington — Ths Wilmington 
ither Co rd and Greenh Aves., is 


addition to its plant 
The Nationa Fibre Co 
addition to its plant 


ilding an 
Del., Yorklyn 
build an 


t 


idnaught 


Md., Baltimore—The Dre Tire 
Rubber C Eager and 5th Sts has 


tock from $7 


ipital : 
! addition 


00.000 to 
to 

Ppiant 

Md., Baltimore Tucker Mi 

cturer of ré 


manu- 





el fabrics, pla to build an 
addition to its plant 
N. Y¥., New York ugh of Manhat- 
) Swift & Co 10t Ave Ww con- 
ict a 4-stor 1¢ x 1 cold storage 
it at 14t St ind 10t \ 
Penn., Philadelphia—Stead & Miller Co 
St la rded_ the ontract for a 
ant Estimated cost l 000 Noted 
Apr. 12 
N. Y., Niagara Falls Fir recently dam- 
; Co. Loss 


Penn., North Wales The Montgomery 
j ( ha 


s Co had pla prepared for a 1 
67 x 72-ft. addit to its loom build- 
Estimated cost, $8 H. Gind 

upt Ee. C. Eisenbise, Engr., 15th and 
“*hestnut St vi rece ‘ bids thi 


ummer 


Penn., Philadelphia—The American In- 
ition Co 67 Nort! nd St manufac- 
1 f »shectco 1 luect 
oOo ? et t) nf , t Y 
as ft factor it S 1 Rob- 

Ss Peu & W ) Chest 
St Arch 


Penn., Philadelphia—W Bir ngham & 
», 4054 H 


erford Ave m ifacturer of 


' > etme <7 + —AAit ' 


nt. Estimated cost, $1 Noted 


— 


Penn., Philadelphia 
1 rat ’ » Tool 


Dh er kK ff & Ca Co 
18 Walnut St pla t I 1 factory 
the Fy ford Seact - & R 

117 Chestnut St ‘ 
Penn., Philadelphia—'T r Pr 

ge Ce ! nufacturer f é ne- 
tie pla to build 140-ft a 

to it plant 
Penn., Philadelphia J Pat ‘ 

vardec the ‘ 1 
1 ~ff } ; it} 
Est tad ¢ @ 
SOUTHERN STATES 
a., New Iberia | \I Ser 
- ’ ” . . 
ne t 
La., Shreveport Ss | \\ r 
> | HAT ipol 

C., Navassa Cape Fear Pac e Co 
Imineton. N. C.. recent rganized t} 
ipital f 2°00 000 eatal } om 

orv 60 x 180-ft plant Herbert Smit 
es W rT & Sompavyvt Eng 1404 
Imetto Ride cC : 


ive bids 
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Tenn., Erwin A. P. Villa & Bre 
Madison Ave New York and Pas 
J IS pianning to erect a § k mi ne 
Va., Norfolk—The W. E. Thomas ‘ 
South St. New ork, will construct 
story, brick factory to manufacture 
States flags Estimated cost $700 


& Thompson, Seaboard Bank Bldg 
folk, Arch 
Va., Richmond 
its pl 
W. Va., 


The Chesapeake K 
ins to build a 45 x $5-ft hclit 
ant 


Charleston—The Ro C} 





Co having plans prepared for a fa 
Estimated cost $75,000 

W. Va., Wheeling The Ur l - 
Corrugated Fibre Box Co Ind 


plan to build an 80x 600-ft. fact 
Wheeling Estimated cost, $300,0¢ 
Lacy Pres 
MIDDLE WEST 

Ill., Chicago B. Heller & Co } 
met Ave manufacturer of chemica 
Ppianning to erect a s-story factory 
‘kth St IC. Liewellyn 98 South De 
born St Arcl Estimated cost, $60 


Ill., Chicago—The Turner Manufact 


( manufacturer of picture frame 





Planning to construct a 3-story plant 
Ss Alschuler 7-8 KE. Jackson vd \r 
will soon receive bids Noted Feb 15 

Ill., Freeport The Rockford Mitte 
Hosiery Co Wyman and Cedar Sts 
awarded the contract for a 2-storv. ¢ 
ft. factory Estimated cost, $15,000 

Ind., Gary The Cudahy Chemical C 
Planning additions to its plant Estir 
cost, $500,000 

Ohio, Canteon—Bowma Bro Drug 
Court Ave ind 3rd St is receiving 
for a 3-stor) 50 x 100-ft iddition 
plant icsstimated cost $25. 000 W 
Owen 106-1900 Euclid sldg Cleve 
Arch Noted Feb. 15 


Ohio, 
Office ) 
Genera 
iwarded the contract 
to its factor I 
Irving, Mer 

Ohio, Cleveland The Ideal 
Rubber Co 503 Union Bldg 
build a plant Estimated 
E. R. Davie Pre and Mer 
& Co 107-1900 Euclid Bldg 
Ohio, Cleveland—The Wolf 
1270 Ontario St has awarded 
for a fac t ry I Tt mated cost 


Ohio, The Victor Rut 


Fast 
-The 
Fl 


lectri« 'o 


Cleveland—(Cleveland | 
Euclid Glass Works of 
> Nela Par 
for a 1-story ad 
istimated 


} 


cost $50.0! 





cost ( 
Ww. Cc. O 

Arcl 
Enve 

the 

$50 000 


Springfield 





Co., Maitland St will soon start t 
tion work on several additions to its 1 
Estimated cost $150,000 << 

man, Arch Noted Mar. 27 


; Wis., Milwaukee—The Holeproof Ho 


( % 4th St has awarded the « t 
for a 6-stor R4 x 150-ft idditio 
factor’ Estimated cost $200,000 
Fresc} Pre 
Wis., Wausau—The Gaylord Paper |} 
uct Co. WwW 1 soon tart constructio 
1 7 tory 60 x 200-ft factory \ 


ord, Meg 


WEST OF THE MISSISSIPPI 


Iowa, Des Moines Carpenter Pape 
214 Court Ave., has awarded the 
for a factor Estimated t. $60.6 


Minn., Minneapolis—The United ¢ 
Industr Co 636 McKnight Bide 
1g plans prepared for a factor 
mated cost 50.000 o L. Bird Ss 
Mo St. Joseph The Battrea 5 
ith and Jule St s having 
by R. Me r » Li f 
70 x 160-ft. factor mated 





$200,000. BM. Calki 


WESTERN STATES 
Fall River Mills—The F 
if ackinege Ce 


pDiar 


Calif., 
I 


Mi 


dition to it plant Estimated ¢ @4 

Calif., Los Angeles The R \ 
< ttine \I Ashme ad St Ge 
P} idelp! egotiating for 
La Angels tabli 1 it 
Estimated + ro5n 000 

Wash., Washougal The vi 

7 Vin} . aamabe - = tor 

~o_f¢ iditin to if plant 


CANADA 


Berwick The R J Gi 
‘ +4 


Chambly 


Canton—The & 








pati 





AMERICAN 


june 28, 1917 





MACHINIST 77 





CULUUELED EL EEEC OE APAETADEDUAEE EEE ABSU PAE AE ODDO ASABE UE AA TEASED AE TOD UE AD TOED AGUA TA EOE A DUPED 


ibisidans 


SHOP MATERIALS AND SUPPLIES 
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TUE ECE CLL WUNDNLAALANEAAENATN 
OLD METALS—tThe following are the dealers’ purchasing 
in cents per pound 
——New York——, — Cleveland — 
June 22 One June 22 One 
1917 Year Ago 1917 Year Ago 
‘ er, heavy and crucible "8.50 21.75 27.50 "1.00 
( er, heavy and wire 27.50 21.25 27.50 20.50 
r er. light and bottoms 25.50 18.00 24.00 18.00 
i heavy 10.00 5.00 10.50 5.75 
I tea 75 +.50 8.50 8.25 
t s, heavy 18.00 12.25 19.00 13.00 
i s. light 14.00 9.75 15.00 10.50 
N 1 yellow rod brass turnings 18.00 13.00 18.00 12.00 
Z 7.25 9.00 7.00 8.00 
ALUMINUM—tThe following prices are from warehouse at 
| es named 
New York Cleveland 
N 1 aluminum (guaranteed over 99° pure. in 
ots for remelting ‘ton lots), per Ib 59 @6le ble 
COPPER BARS from warehouse sell as follows in cents per 
pound 
June 22,1917 One Year Ago 
New York 41.00 $3.00 
Cleveland 41.00 40.25 
Chicago £3.00 40.25 


BABBITT METAL—Warehuse prices in cents per pound 


—New York—, —Cleveland——, Chicago——————. 
June 22 One June 22 One June 2” One 
1917 Year Ago 1917 Year Ago 1917 Year Ago 
Best grade 70.00 60.00 70.00 $9.50 70.00 60.00 
Commercial 40.00 30.00 24.50 18.25 25.00 @ 30.00 25.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 


orders, the following amount is deducted from list 
—New York—, -——Cleveland—, -— Chicago —, 
June 2° One June 22 One June 22 One 
1917 Year Ago 1917 YearAgo 1917 Year Ago 
Hot pressed square List $2.50 $1.65 $3.00 $3.00 $3.25 
Hot pressed hexagon List 7.50 1.50 3.00 3.00 3.25 
Cold punched square. List 2.00 1.40 2.65 "00 00 
Cold punched hexagon. List 2.50 1.40 3.25 2.50 b.50 


Semifinished nuts sell at the following discounts from list price 


June 22.1917 One Year Ago 
New York vigets ous . ames 50 50—10 
Cleveland ....csce- 50 60 
Chicago 50 65 


CARRIAGE BOLTS—From warehouses at the places named 


following discounts from list are in effect 
New York Cleveland Chicago 
by 6 in s 333 jo—The % 10—") ! ( 


15* 25 % 30—5 


MACHINE BOLTS—Warehouse discounts in the following 
New York Cleveland Chicago 
by 6 in. and smaller 333 10 35 > 
ger and longer up to 1 in. by 30 in 20 30° 20—2 & 
WROUGHT WASHERS—From warehouses at the places 
med the following amount is deducted from list price 
New York $4.00 Cleveland $4.50 Chicago $5.00 
For cast-iron washers the base price per 100 Ib. is as follows 
New York . . $2.50 Clevcland $3.25 Chicago $3.00 
COPPER RIVETS AND BURS sell at the following rate from 


arehouse 





—————_- Rivets -—- — — ———-—- —~Burs—— ———_. 
June 22, 1917 One Year Ago June 2, 1917 One Year Ago 
Cleveland. List plus 10% List price List plus 10¢ List price 
Chicago Ast price List price List price List price 
New York. List plus 10% 10-2%% from 10% from iist 10-2% from 
list list 


The following quotations are allowed for fair-sized 


RIVETS- 


rder from warehouse 


New York Cleveland Chicago 
Steel 7% and smaller ‘ 30 3.9% 10 - 
nned 30 33% 10 ® 
*For less than keg lots the discount is 35° 
Button heads, 3, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 
VS per 100 lb 
New York $6.50 Cleveland acute $5.45 Chicago $5.25 
Coneheads, same sizes 
New York $6.00 Cleveland .--. $5.55 Chicago ..... $5.35 





SO 





MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per 





pound from warehouse is as follows 
New York Cleveland Chicago 
Brass $8.50 $6.00 49.00 
Copper 95.50 0.50 1.50 
For immediate tock shipment 3 i usually added, which 
make the following quotations 
— Copper! -—— —_——_- — Brass —__—_ 
New York— —New York— 
Diameter June 22 One Cleve Chi- June 2” One Cleve Ch 
In 1917 Year Ago land cago 1917 Year Ago land cago 
% to 2% 94.50 51.50 0.00 51.50 46.00 46.60 16.00 49.00 
3 4.50 51.50 0.00 91.50 $6.00 16.60 46.00 $9.00 
BIG 95.50 52.50 10.00 2.50 £7.50 £7.50 £56.00 50.00 
it 00 53.50 3.00 53.50 $8.50 50.50 19.00 51.00 
*% .. R50 55.50 53.00 5.50 50.50 90.50 19.00 53.00 
, . A 60.50 750 95.00 57.50 92.50 2 50 51.00 5.00 
6 61.50 8.50 57.00 98.50 3.50 3.50 3.00 96.00 
7 ; 63.00 60.50 7.00 60.50 95.50 55.50 53.00 8.00 
s “i 65.500 62.50 61.00 62.50 567.50 57.50 57.00 60.00 
TIN PLATES—Warehouse prices per 100 Ib 
Coke tin plate, 14 x 20 
New York — Cleveland —, — Chicago —~, 
June 2? One June ?? One June 22 One 
1917 YearAgo 1917 YearAgo 1917 Year Ago 
100 Ib $14.00 $6.50 $1°.00 $6.00 $10.50 $6.00 
Cc. 107 Ib 14.15 6.65 12.17% U.15 10.65 6.15 
Terne plate, 20 x 28 
Base Net Coat 
Weicht Weight 
100 Ib 00 ~ $°0.00 $10.50 $16.70 $9.35 $16.00 $8.70 
:. €& 14 ~ "O50 LO.80 17.00 9 60 16.35 Q°5 
Lc 70 s »” 50 1°. 80 19.50 11.85 18.45 11.50 
7 18 1° 150 1”.00 17.85 10.75 17.05 10.75 
LC l 1D , 00 13.00 18.35 10.75 17.55 11.60 
r¢ 6 0 22.50 13.50 19.75 12.75 18.6 12.50 
r.¢ 31 " 3.00 14.25 20.25 13.75 19.40 13.7 
ay iG tO ,50 1 0 1.50 14.75 O35 14.7 
..¢ +1 a) > 00 17.00 2 50 16.00 130 15.85 
Cc tt +0) 0 19.00 3.75 17.00 65 17.10 
COTTON WASTE—The following prices are in cents per pound 
June 22.1917 One Year Ago Cleveland Chicago 
White 13.00 @ 15.00 12.50 15.00 13.004 15.00 
Colored mixed 10.00 @1°.00 9.00 13.00 10.00 @1°.00 
SAL SODA ell a follows per 100 lb 
June 1917 One Month Ago One Year Ago 
New York $1.75 $1.75 S$? OD 
Philadel i 1.75 1.75 1.80 
Cleveland 2 10 °10 » > 
Chicago >00 "00 1.90 
COKE—tThe following are price per net ton at ovens, Connells- 
ville, and cover the past four weeks 
June 1 June 8 June 15 June 2° 
Prompt furnace $7.50@ 8.00 $8.°5@ 850 $8.°5@ 8.50 8$9.75@11.00 
Prompt foundry 9.504 10.50 9 50a 10.00 950@ 10.00 10.00@ 11.00 
WIPING CLOTHS In Cleveland the jobbers’ price per 1000 is 
as follow 
13% x13% $35.00 13% x 20% $45.00 
In Chicago they sell at $304 33 per 1000 
FIRE CLAY The following price preva 
June 7. aeons 1 Month Ago 
Chicago 100-lb. bag $0.50 $0.50 
Cleveland 7 5-Ib. bag ? > > 00 
ROLL SULPHUR in 360-Ib. bbl. sells as follows per 160 Ib 
June 22,1917 One Month Ago One Year Ago 
New York wim $2.85 $2.85 $2.75 
Cleveland 3.50 $50 75 
Ch ZO ,00 "2 90 00 
LINSEED OIL—These prices are per gallon 
New York— Cleveland —~ =- Ch ro 
June 2°? One June One June 4 One 
1917 Year Ago 1917 Year Ag 1917 Year Ago 
Raw ir barre] $1.°6 S071 &1 °R $0.73 $1 3° 80.73 
p-gal. « ‘ 1.36 1 1.38 S3 1.37 So 
WHITE AND RED LEAD in 500-lb. lot ell as follows in cents 
per pound 
Red ——, White 
June 1917 1 Year Ago June 1917 1 Yr. Ago 
Dry Dry 
D In Oi Dry In Oil md In Oil ind In Oil 
100-Ib seg : oe 10.40 13.50 1O.50 11.00 13.00 10.50 
*5- and 50-Ib. kegs 13.50 13.50 10.75 11.25 13 10.75 
121 Ib keg 13.75 14.00 11.00 11.50 13.50 11.00 
l to 5-lb i 15.25 15.50 1°.50 12.50 15.50 1 0 
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If you are in need of machinery or supplies, 
us particulars 


just what you want, send 
with reliable manufacturers 


METAL WORKING 


NEW ENGLAND STATES 
The Bridgeport Pro- 


Conn., Bridgeport 
r start construction 


jectile Co will soon 


works on a l1-story addition to its plant. 
Conn., Bridgeport tvan & Lutz, manu- 
facturer of auto tops, has had plans pre- 
pared by Davis & Dane, Arch., for a 1l- 
story factory to be built in the West End 
Conn., Fairfield—The Tiullard Machine 
Tool Co., Bridgeport, has awarded the con- 
tract for its machire and pattern shops 
Conn., Forestville—The Sessions lock 
Co., has awarded the contract for its plat- 


ing shop and addition to the movement and 

case shops 

Eastern Ma- 
-story, 50x 


Haven—The 
plans to build 


Conn., New 
chine Screw Co 
146-ft. addition to its plant 

Conn., New Haven—The 
Cedar St., plan to build a 
St 


Co., 256 


Eddy 


Magnus 
foundry on 
The Scoville Manu- 
St.. manufacturer of 
start construction 


Conn., Waterbury 
facturing Co., 99 Mill 
brass goods, will soon 
work on a 1-story 125 x 15-ft. addition to 
its plant Estimated cost, $65,000 Cc. P 
Gross is Pres. and Treas. Noted May 17 

Conn., Waterbury—The Worcester Foun- 
dry Co., 180 Prescott St., has had plans 
prepared for a 1-story, 52 x*198-ft. foundry. 
Estimated cost, $30,000 F. Hayes Pres. 
lL. Kipp, Arch., 73 Easton Ave., receiving 
bids 

Mass., Brookline—H 
awarded the contract for 
Estimated cost, $22,000. 
Cambridge—W 
40 Court 


is 


Sherman has 
l-story garage 


E. 
a 


Goodrich and 
has awarded 
garage Esti- 


E 
St.. 
Vy 


Mass., 
C. H. Kilburn 
the contract for a l1-stor 
mated cost, $25,000 
Holyoke—The D. W 
Co., 415 Dwight St., has awarded the con- 
tract for a mill Estimated cost, $40,000 

Mass., Springfleld—The Package Machin- 
ery Co. plans to build 3-story, 14x 49-ft. 
addition to its plant. 

Worcester—The American Steel & 

94 Grove St., has awarded the 
contract for 2-story factory. C. S. Mar- 
shall Mer 

Mass., Worcester—The Arcade Malleable 
Iron Ce., Albany and Muskogee St., is 
building a 1-story foundry Estimated 
cost, $15,000 


Worcester—The R B Phillips 
Manufacturing Co., manufacturer of screws 
and fuse heads, has awarded the contract 
for an addition to its plant on Grand Ave. 

Mass., Worcester—The Thibet Manufac- 
turing Co., recently incorporated with 
50,000 capital stock to manufacture motor 
cars, will construct a plant N. R. Thibert, 
2 Heard St., Pres. and Treas 

Middle Atlantic 
Baltimore—The 
Co., Seott and McHenry 
engineers, has awarded the contract for a 
3-story addition to its plant 

N. J., Bloomfield—The Bloomfield Foun- 
dry Co., 40 Myrtle Ave., recently organized, 
plans to establish a brass foundry and ma- 
chine shop. J. J. Clarks and T. L. Conlong, 
Owners 

N. J., Camden—R 
Co., 112 North Sth 
auto specialties, plans 
to its factory R. M 

N. J., Camden—City plans to build a 2- 
story machine shop and garage Estimated 
cost, $10,000 Address C. D. Deacon 

N. J., Camden—The Victor Talking Ma- 
chine Co., receiving bids for an addition 
to its plant Ballinger & Perrot, 17th and 
Arch Sts., Philadelphia, Arch 

N. J... Gloucester City—The New 
Co.. affiliated with the 
Shipbuilding Co., Land Title 
has awarded the contract 
plant Estimated cost 
June 


Mass., Prentiss & 


a 


is 


Mass., 


States 


Bartlett-Hayward 
Sts., founders and 


Md., 


M. Hollingshead & 
St.. manufacturer of 
to build an addition 

tagley, Secy 
"» 


is 


Jersev 
Penn- 
Bldg., 
for 
$1,- 


Shipbuilding 
‘vivania 
Philadelphia, 
a shipbuilding 
Noted 


a0o0 oo 





the fir 
and we 


ing to 


st th 
| be zg 


- i to publish it 


Crucible Steel Co 
plans prepared by 
for a i-story, 200 x 


N. J., Harrison—The 
of America has had 
W. H. Taylor, 4th St 
400-ft. forge building 

B.. Bao ~The 
Co., Riner Rd., Schenectady, N. 
417 Sussex Rd., Paterson, N. J., 
struct a 2-story 132 x 255-ft., 
reinforced concrete factory and a 
extension on Cross St  . 
Ener., West 4th St., Corning, 
receiving bids 


N. Jd., Hoboken 
Adams St., manufacturer 
struments, is building a 
Grand St., and a 4-story 
ferson St Noted 5 


Apr. 5 

N. d., Irvington 
18th Ave., Newark, 
tract for 2 l1-story 
be built at 32 Nye 
$42. 000 June 


Noted 
N. J., dersey City 
building Co., recently 
$500,000 capital stock, 
shipbuilding plant A 
Alexander and G. N 
corporators 


N. J., Leesburg—The South 
building Co., of Camden, recently 
ated with $125,000 capital stock, 
build a plant at Leesburg on the Maurice 
River H. Compton, Leesburg, A. D. Cum- 
mins, 207 Westmont Ave., Haddonfield, and 
W. R. Sparks, 1867 Wynnwood Rd., Phila- 
delphia, are the incorporators 

N. J., Newark—cC. A. Goldsmith, 142 Cut- 


ler St., manufacturer of brass and bronze 
castings, plans to rebuild its plant recently 


Harrison General Electric 
me and 
will con- 
brick and 
46 x 92-ft. 
Canfield, 
Mm. Be 


29 
& Esser, 300 
engineering in- 


factory on 
on Jef- 


-Keuffel 

of 
5§-story 
factory 


Co., 583 
the con- 
shops to 
cost, 


Kraeuter & 
has awarded 
tool and steel 
Ave Estimated 
14 


The Swenson Ship- 
incorporated with 
plans to establish a 
F. Ewensen, H ; 
Nelson are the 


in- 


Jersey Ship- 
incorpor- 
plans to 


damaged by fire 

N. J., Newark—Schafter & Beyer, ,e- 
cently organized, plans to operate a pfant 
at 32 Bragaw Ave. for the manufacture of 
gasoline torches, etc Address Fr J 
Schaefer. 

N. J., Trenton—The John A. Roeblings’ 
Sons Co., manufacturers of wire rope, etc., 
plans 1-story addition on Hancock St 

N. Y., Buffalo — The Columbia Facing 
Mill Co., Bailey Ave. and Pennsylvania 
R.R. has had plans prepared for a brick 
and steel foundry facing mill at Stone 
and Greene Sts., and the New York Cen- 
tral R.R Estimated cost, $18,000 Noted 
Mar. 29 

N. Y., Buffalo—The Kellogg Structural 
Steel Co., 31 Stone St., has had plans pre- 


pared for a l1-story, 55 x 150-ft. shop. Esti- 


mated cost, $10,000 


N. Y., New York—(Borough of Bronx) 
—The Tremont-Webster Bidg. Co., 1662 
Boston Rd., has had plans prepared by S 
J. Kessler, Arch., 529 Van Courtland Ave., 
for a 1-story garage Estimated cost, 
$150,000. A. F. Schwarzler is Pres. 

N. Y¥., New York—(Borough of Brook- 
Ivn)—Bureau of Supplies and Accounts, 
Navy Dept., Washington, D. C., soon re- 
ceives bids furnishing at the Navy Yard, 
at Broklyn, under Schedule No. 1244, 1 24- 
in. motor-driven upright drill, 1 double on 
column emery grinder, 1 motor-driven 
grindstone, 1 back-geared, motor-driven, 
screw-cutting tool room lathe, 1 variable 
speed motor-driven milling machine 


N. Y¥., New York—(Borough of Brook- 
lyn)—J. Mulstein Co., 211 3rd Ave., manu- 
facturer of iron and contractors’ tools, has 
had plans prepared by C. E. Knetzer, Arch., 


539 58th St., for a 1-story, 60 x 97-ft., brick 
shop at Sackett St. and 3rd Ave Esti- 
mated cost, $12,000 

N. Y¥., New York—(Borough of Brook- 
lyn)—The Orient Co. Inc., 753 Nostrand 
Ave. has awarded the contract for a 1- 
story garage Estimated cost, $20,000 

N. ¥., New VYork—(Borough of Manhat- 
tan)—The Manhattan Brass Co., 33 East 
26th St.. has awarded the contract for a 
7-storv factory Noted Feb. 8 

N. ¥.. New York—(Borough of Manhat- 
tan)—The Merchant Shipbuilding Corpora- 
tior 1 Brood re nt incorporated 


do is to consult the 
free 


wi 


build a shipbuilding plant. 


th 
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of cost, 
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$20,000, 


and A. P. M« 
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porators. 
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New York—( Borough of Mant! 


Ridge St., is receiy 


bids for a 6-story, 50 x 200-ft. garage. | 
timated cost, $50,000. 

N. Y¥., New York—(Borough of Queer 
—The Paper Working Machines Co., 64 
667 Kent Ave., Brooklyn, has purchased 
5-acre site at Mill Basin, Jamaica B 
and will build a factory building to 
crease the capacity of its plant 

N. Y., New York—(Borough of R 
mond)—The Kerr Steamship Co., Gr 
Kills, Staten Island, recently incorporat 


with $1,500,000 capital stock, plans to bu 
Woodwar 


a 
Gr 
R 


shipbuilding 
eat 


Kills, 
Malone 


porators 


mond )— 


1 


l-story 


Bre 


Y., New 


adway, 
shop 


plant 
P. She 
‘vy, Broo 


Manhatt 
additior 


P. L 
Iby, Edge 
klyn, are 


York—( Borough 
The Staten Island Shipbuilding ‘ 


plans 
l- 


an, 
1 and 


the 


of |! 


to bui 
story | 


foundry to its plant at Port Richmond 
and $25,000 


timated 


N. 


Co., 


turer of railway 


plans 


cost, 


¥.. 


Crescent 


to 


$50,000. 


N 


prepared 


Y. 


ror 


build 
lantic Ave. gnd Crouch St 


$40,000 


Syracuse—The 


a shop 


Tilton is in charge 


N. 
Truck 


Bee 
Co., St. 


Syracuse—The 


Marks 


New 


and car 


San 


Ave. and 


Rochester—The T. H. Symin 
St., Lincoln Park, mam 
equipment, forgings, 

a l-story additien at 


mere, L 
im 


>; 
i 
| 


Y 
yT 


gt 
ifa 
t 


At 


' 


estimated co 


N. ‘ } York Stat 
Railways, 303 Gridley Bldg., has had pla: 


barn 


ford 
West 


Mot 


Fa 


ette St., manufacturer of automobile truc! 


has 


been 


reorganized 


and pla 


ns to 


bu 


an addition to its plant and will specializ 


in the manufacture of 1- and 
gear drive 
worn’ drive 


Penn., 


manufacturer 
is receiving bids for z 
factory to be built on Whitehall and Mead 


ow 


Lange, 12 


Ss 


May 


Penn., 


ft. 


and 


addition 
Penn., 
Pennsylvania 
pared for a 1-story machine shop 
Irvin Co., 
burgh 


bids. 


Penn., Greencastle—The 


has awarded the 


> — » 


or 
«0. 


Erie- 


Are 
and 


to its plant 


Penn., 


Co., 


$50,000 


Carlisle, 
capita 


trucks, 
trucks. 
Allentown—The 
dard Manufacturing Co., 


North 


J 


of galv 


Frankl 


Ambridge — 
Molding Co. is building a 
to its plant. 


Metric 


—The 
Ave 


h., Unio 


Commerce 


cont 
Noted J 


Marietta—The 
recently 


1 stock, 


and 


6th 


a 2}- 
Durs 


Allen 
725 H 


F. 


anized 
a 2-story, 
is Sec 


St., 


in 


The 
o. 


Nat 


2-ton 


Arch 


story, 


Metal 


inte 
and 
ton is 


town 
amilton 


buckets, 


75 x 1f 


y. Ruh 


NV 


ional 


Co., 


N 


60x 2 


rr 


Pre 


Star 


St 
et 


O-ft 


le 


ote 


Tet 


10t! 


. has had plans pre 


n 


ract for 
une 21. 


Bank Blidg.., 
Bldg., Erie, 


Landis 


National 
organized 


Ric 
recei 


Tool 


an add 


P 


hard 
itt 


vine 


C 
it! 


Castins 


wit 


plans to establish 
plant in the former factory of the Mariett 
Manufacturing Co. 


Penn., Oil City—The Pittsburgh Filt 
Co., Farmers Bank Blidg., has taken 0% 
the Riverside Engine & Machine Co., W* 
End Boro, and plans to build an additi 
to same. 

Penn., Philadelphia—tThe American Pu 
ley Co., 4200 Wissahickon Ave., has awat 


ed the contract for an addition to its plar 


< 


Penn., 


E. 


Brinley, 


aged the plant 


ing Co., 


Tucker 


Vice Pr 


of the 
and 


facturer of roofing I 


es 


Noted 


Philadelphia—Fire recently 


June 


dan 


Barrett Manufactu 


Bermuda 


sOSS, 


St... m: 


$40,000 


Penn., Philadelphia—The Consolidat: 
Motors Corp., has increased its capit 
stock from $1.500,000 to $2,500,000 and w 
extend its plant 

Penn., Philadelphia—The Marine Bra 
Co., recently incorporated with $10 
capital stock, plans to establish a found: 
to manufacture brass castings I. S. Fu 
ton is Treas 
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ow 
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n., Philadelphia — The Pennsylvania 
has awarded the contract for a l1- 
shop to be built at Girard Point. 
ated cost, $25,000. Noted June 21. 


an., Philadelphia — The Pennsylvania 
Export Co., Land Title Bldg., has 
sed its capital stock from $30,000 to 
0, and will extend its plant. 


enn., Philadelphia—The Reading Steel 
tings Co., Tulpehockin St. and Lehigh 
R.R., has had plans prepared for a 
40x 150-ft. addition to its clean- 

Estimated cost, $100,000. W. H. 
Arch., 520 Court St., soon 
ves bids. Noted May 10 


York—The J. W. Richley Auto 
37 East Philadelphia St., has had 
prepared by Gemmill & Bellmyer. 

hs.. 37 West Market St., for a 2-story 

Estimated cost, $100,000 


ry, 
ill 
int & Son, 


Penn., 


_= 


SOUTHERN STATES 


\la., Fairfield—The Tennessee Coal, 
& Railroad Co., B-M Blidg., Birming- 
will spend $11,000,000 for develop- 
at Fairfield, to include iron and steel 

iuct and steel shipbuilding plates 


Ala., Mobile—The Interstate Car Works. 
rporated with $20,000 capital stock, will 

tablish a plant to build and repair rail- 
icars. F. W. Ellis, Chicago, Pres. 


Fla., .Jacksonville—J. F 
ladelphia and others plant 
pbuilding plant. 


Cushman of 
to build a 


Savannah—The National Shipbuild- 
Drydock Co., recently incorporated 
th $300.000 capital stock, plans to build 


a plant. 
Va., Newport News—The Newport News 
Shipbuilding & Drydock Co., is in the mar- 
for the following machines: 4 60-in. 
double-end plate punches, 3 _ horizontal 
punches, 2 double-end beam punches, 1 
double-angle shear, 1 angle planin and 
beveling machine, 2 30-ft. plate planers, 
1 2-arm traversing radial drill, 1 horizontal 


straightening roll, 9 74-ton traveling bridge 


cr 


anes, 


2 20-ton traveling bridge cranes, 1 


3-ton gantry crane. 


tive 
Se 
tré 
be 


Richmond—The American Locomo- 
Co., 30 Church St., New York, and 
henectady, N. Y., has awarded the con- 
ict for a foundry and machine shop to 
built on north end of 7th St. Estimated 


Va., 


‘ost, $30,000. Noted June 14. 

W. Va., Charleston—Bureau of Supplies 
and Accounts, Navy Dept., Washington, D. 
C., soon receives bids furnishing at Navy 
Yard at Charlestown and South Charles- 
town, under schedule No. 1252, 4 back- 
geared engine lathes, 12 heavy projectile 
boring lathes, 17 heavy projectile turning 


lathes, 11 36-in. x 20-ft. motor-driven triple- 


geared lathes, 4 


36-in. x 14-ft. triple-geared 


lathes, 8 heavy duty combination thread 
milling and turret machines, 2 40-in. saw- 
cutting off machines, 3 heavy duty 24-in. 


turret machines, 4 24-in. heavy duty motor- 


1 


& 


she 


driven 
243, 
w. 
Foundry Co. plans to rebuild its machine 


machines, under schedule 


ingot manipulator. 
The 


turret 
1 6000-Ib. 


Va., Huntington American Car 


pp recently destroyed by fire. 


MIDDLE WEST 


lll., Chicago—The Bunting Boiler Co., in- 


rporated in Delaware with $300,000 capi- 


tal 


manufacture 


will construct a plant here to 
boilers and steam fittings. J. 
Burns and C. W. Shaeffer, 


stock, 


Bunting, J. G 


Incorporators. 


Ti, 


St 


132-ft. 


H{ 


Tune 


Til., 
'? South 
ntract for a 1-story 


; 
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TH, 


Til., 


Chicago—Cohn Bros., 1133 Thropp 
receiving bids for a 1-story, 50x 
garage. Estimated cost, $20,000. 
I. Dalsey, 2321 North Ave., Arch. Noted 
21. 


Chicago—The Electric Steel Co., 
Wood St.. has awarded the 
addition to its foun- 
$25,000. 


is 


Estimated cost, 
Chicago—The Monigham Foundry 
2135 Carroll Ave., has had plans pre- 
ed for a 1-story, 92 x 96-ft. addition to 
foundry. A. P. Weber, Arch., 10 South 
Salle St., is receiving bids. 


Chicago—FE. J. Rose, c/o Lexington 
el, 22nd and Michigan Ave., has award- 
contract for a 1-story garage. Es- 
ited cost, $30,000 


'.. Marion—F. B. Davis, North Market 
is receiving bids for a 2-story, 85 x 100- 


the 


garage and salesroom. Estimated cost, 
000. N. S. Spencer & Sons, 37 West 
Buren St.. Chicago. Arch 











AMERICAN 


I., Quincy—The Electric Wheel Co. is 
building an addition to its plant. ee = 
Stillwell, Pres. Noted Feb. 8. 

Ind., Frankfort—The Froankfort Auto 
Co., 360 East Washington St., plans to 
build 1l-story addition to its plant R. A. 


Stevenson is Pres. 

Ind., Ft. Wayne—The Horton Manufac- 
turing Co., Osage and Boone St., will re- 
build its washing and iron machine plant 
which was recently destroyed by fire. 

Ind., Hammond The Crow-Elkhart 
Motor Co, has purchased a 26-acre site and 
will construct an addition. 


Ind., Indianapolis—The Citizens Gas Co., 
{9 South Penn St., will construct a ma- 
chine shop. Estimated cost, $25,000 D 
Forest, Mer. 

Ind., Indianapolis — The Nordyke-Mar- 
mon Co., Kentucky Ave. and Morris St., 
manufacturer of mill machinery and auto- 


mobiles, has retained Zettel & Rapp, Archs., 


31 East 5th St., Cincinnati, to prepare 
plans for a l1-story, 20 x 300-ft. factory 
Mich., Grand Rapids—The Michigan 


Hearse & Motor Co., Union Ave. and Pere 
Marquette R.R., is building an addition to 
its plant. 


Ohio, Cincinnati—The Laidlaw Works of 
the Worthington Pump and Machinery Cor- 





poration is having plans prepared for a 
2-story pattern shop Estimated cost, 
$100,000. B Baldwin, Arch., 72 Perin 
Bldg., 6th and Race Sts. will soon receive 
bids. Noted May 24 

Ohio, Cleveland—The Cowles Tool Co 
had plans prepared for a machine shop 
at 2097-96 West 110th St. Estimated cost, 
$10,000. 


Ohio, Cleveland—The Harris Calorific Co., 
2108 Superior Ave., Viaduct, has awarded 


the contract for a 2-story, 70 x 150-ft. ma- 
chine shop and electric welding plant. Es- 
timated cost, $30,000 J. B. Hull is Pres 


Noted May 17 


Ohio, Cleveland—The 


Kilby Manufactur- 
ing Co., 4623 Lakeside Y.E 


Ave., N.E., founders 
machinists, will construct a pattern 
shop. W. S. Ferguson & Co., Arch., 1900 
Euclid Ave., receives bids 
Ohio, Cleveland—The Standard Foundry 
and Manufacturing Co. had plans prepared 
for a factory in Grand Ave., between East 


soon 


75th and 79th St. Estimated cost, $10,000. 

Ohio, Columbus—Fire recently destroyed 
the plant of the J. C. Hearn Machine 
Works, 115 Vine St. Loss, $80,000. 

Ohio, Columbus—The Kinner Manufac- 
turing Co., 7th Ave. and Scotch St., manu- 
facturer of steel doors and shutters, plans 
a steel addition. Estimated cost, $20,000 

Ohio, Lorain—The American Shipbuild- 


St.. has awarded the 


ing Co., foot of 54th 
2-story pipe building 


contract for a 1- and 


Estimated cost, $20,000. A. G. Smith is 
Gen. Mgr. Noted May 24. 

Ohio, New Philadelphia—The Wise Mc- 
Clung Manufacturing Co., has taken over 
the Rath Aluminum Co.'s plant and is 
building an addition for the manufacture 
of electric sweepers and electric washing 
machines. 


Ohio, Sandusky—The Bay View Foundry 
Co. is building a 1l-story, 60x 120-ft. addi- 
tion to its plant to be used as a cleaning 
department. 

Ohio, Springfieid The Buffalo-Spring- 
field Road Roller Co., Kenton St., has 
awarded the contract for a brick addi- 
tion. Noted Apr. 2 

Ohio, Van Wert—The 
Co., 527 Hamilton Ave., 
contract for a 1-story machine shop 
mated cost, $30,000. J. A. Taggart 
Pres. 

Ohio, Youngstown—The Brier Hill Steel 
Co., Shannon and Division Sts., is in the 
market for electric cranes and plate mill 
equipment to be installed its new plate 
mills. Noted May 31 

Ohio, Youngstown The Youngstown 
Sheet and Tube Co., Stambaugh Blidg., is 
in the market for electric cranes and plate 


Advance Machine 
has awarded the 
Esti- 


is 


in 


mill equipment. Noted June 14 
Wis., La Crosse—The La Crosse Tractor 
Co., manufacturer of gas an oil tractors 


has purchased a site and will construct ad- 
ditions. 


Wis., Milwaukee—The Gemco Manufac- 
turing Co.. South Pierce St., manufacturer 
of auto supplies, will construct a 3-story 
50x 100-ft. addition to its plant. 

Wis., Milwaukee—The Le Roi Co., 60th 
Ave. and Mitchell St manufacturer of 
gasoline and automobile engines, is con 
structing an 80x 170-ft brick and steel 
addition to its machine shop. C. W. Pen- 
cock, Gen. Mer 
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Wis., Milwaukee—The 
Co., c/o R. Newton, 185 
awarded the contract for a 
to be built on Biddle and 
to be leased to the Curtis 
Milwaukee St Estimated 
Noted June 21. 

WEST OF THE 

Colo., Denver—M. E 
Colfax St., will construct a 
mated cost, $20,000. 

Iowa, Grinnell—Hagen Bros., 717 4th 
Ave., is receiving bids for a 2-story garage 
Estimated cost, $30,000. W. D. Holtzman, 
Adel, Arch. 

Iowa, Washington—J. F Duffy 
awarded the contract for a garage. 
mated cost, $25,000. 

Mich., Benton 
Stove and Range Co., c/o J 
2033 South Clark St., both 
plans to build a machine shop. 

Mich., Owosso — Fire recently 
the plant of the Mullinex Pipeorgan 
Loss, $8000 

Minn., St. Paul—The Convertible 
Co.. 510 Kasota Blideg., 
awarded the contract for a 1-story shop 
Estimated cost, $2500 Noted June 14 

Mo., Kansas City—K. S. Cook, plans to 
build a 2-story brick garage Estimated 
cost, $26,000 

Mo., Kansas 


Magnetic Realty 
Mason St., has 
2-story garage, 
Jefferson Sts., 
Rubber Co., 472 
cost, $30,000 


MISSISSIPPI 
Pence, 1615 
garage. 


East 
Esti- 


has 
esti- 


Chicago 
Fitzgerald, 
of Chicago, 


Harbor—The 
E 


damaged 
Co 


Tractor 
Minneapolis, has 


City—The Kansas City 
Railways plans to install machinery in its 
repair shops at 96th St. and Lister Ave 
to build its own cars A. T. Hunt, Chicago 
Consult. Ener. 

Mo., St. Louis—The Spring 
Incorporated with $100,000 capital 


Wheel Co 


stock 


will construct a plant to manufacture 
spring wheels. J. D. Puff, R. H. Puff, and 
associates, incorporators. 

Neb., Omaha—The McCaffrey Motor Co 
10th and Howard St. will soon award the 
contract for a 3-story garage Estimated 
cost, $25,000. 

Okla., Enid—Geronimo Motor Co. has 
awarded the contract for a factory. Noted 
May 31. 

Tex., Dallas—R. E. Bramlett, 207 Scol- 
lard Bldg., has awarded the contract for a 


garage Estimated cost, $2,000. 


WESTERN STATES 


Calif., Los Angeles—The Crelling Ma- 
chine Shop has had plans prepared by 
Marsh & Howard, Arch., 214 Broadway 
Central Bldg., for a ti-story, 30x 100-ft 


brick addition on Railroad St., near Main 
St. 

Calif., Los Angeles—The Whiting-Mead 
Comercial Co., 415 East 9th St., manufac- 
turer of sanitary enamel and iron ware, 
will construct a 1-story, 100 x 210-ft. fac- 
tory at Alameda St. and Vernon Ave. Esti- 
mated cost, $50,000. 

Calif., Sacramento—Fire 
stroyed the machine and 
Peterson, Gage & Real. Loss, $12,000. 

Calif., Samoa-——The Hammond Lumber 
Co., Eureka, plans 4 way shipbuilding plant 


de- 
of 


recently 
repair shop 


here, and will install special sawmill ma- 
chinery and several self propelling cranes. 

Calif., San Diego—C. F. Christian, Cen- 
tral Mortgage Bldg., is organizing a com- 
pany with $100,000 capital stock, and will 
construct a plant at Adams and 4ist Sts 
to manufacture automobile specialties and 
hardware. 

Calif., San Diego—J. B. Mitchell of Los 


and L. Fighera, representing a 
has purchased 50 acres of tide- 
28th and 30th Sts., plans to 


Angeles 
syndicate, 
lands between 


establish a shipbuilding plant. 

Ore., Portland—The Maine Shipbuilding 
Co. is having plans prepared by A. L. Ket 
schum, Engr., c/o Y. M. C. A., for a ship- 
building plant. 

Wash., Irondale—The Pacific Coast Steel 


Co. is rebuilding its plant here Estimated 
cost between $25,000 and $30,000. 

Wash., Olympia—The Sloan Shipbuild- 
ing Corporation, Seattle plans to build an 
addition to its plant at Olympia. Estimated 


cost, $40,000 

Wash., Seattle—The Pacific Shipbuilding 
Corp., recently organized by D. Hollywood 
H. Pederson, C. E. Stuart and G. Olson, 


a shipbuilding plant 
-The Paterson-MacDon- 
incorporated, will con 
struct a shipbuilding plant on East Mar 
ginal Way and turn basin No. 1 The 
first unit will cost $250,050 Adam Pater- 
son, Clinton St., Ogden, Utah, interested 
Wash., Seattle—The Sandstrom § Ship- 
building Co is building a_ shipbuilding 
plant on an 8&8 $-acre site with 100-ft. front 
age on the Puget Sound H. H. Sandstrom 
is Gen. Mer 


will construct 


Wash., Seattle 
ald Co., recently 









CANADA 
Victoria—The 
construct a shipbuilding 
Viectoria—McPherson & F 
build a_ shipbuilding 
Fullerton 


The Stewart 


Foundation Co., 
plant 

ullerton 
plant 


B. C., 
Ltd., will 

B. C., 
Co. plans to 
Address H. M 

Man., Winnipeg 
Loader Co., Ltd 170 Martin Ave., plans 
to build a factory for the manufacture 
of agricultural implements. Estimated cost 
$75,000 J. S. Menzies, Mer 
Winnipeg—The Winnipeg 
Robinson St., plans to 
recently destroyed by 


Shear 


Foundry 
re- 


fire 


Man., 
Co., Ltd., 115 
build its plant 
Noted June 14 

Ont., Bracebridge—The 
dry Co. has purchased additional property 
for extensions and will be in the market 
for machinery, new tools, motive and shaft- 
ing, etc 

Ont., 
Deal Buggy 
tablish an 

Ont., Chatham—The 
vester Co., manufacturer of 
plements, has had plans 
foundry on Grand Ave 
$15,000 


Ont., 
mission 
its plant 


Muskoka Foun- 


Oversmith, c/o 
Mich., will 
here 


Bridgeburg—E. H 

Jone ville 
automobile plant 
International Har- 
agricultural im- 
prepared for a 
Estimated cost, 


Co., es- 


Elmira—The Machinery & Trans- 
Co. plans to build an addition to 

Estimated c $15,000 

Ont., Sarnia—The Mueller Manufacturing 
Co. plans to build an addition to its plant 
for the manufacture of bra tube and 
rods 

Que., 
Co 120 
5-story, 
$400,000 


ost. 


Maisonneuve—The American Can 

Broadway, New York is building 

brick factory Estimated cost, 
Noted May 31 


GENERAL 
MANUFACTURING 


NEW ENGLAND STATES 


Waterbury The Americar Mills 
Smith, 313 Mill St., manufac- 

fabric ha awarded the 
3-story addition to it fac- 


Conn., 
Co., C/O d J 
turer of elastic 
contract for a 
tory. 

Mass., Boston—Fire recéntly damaged 
the chemical plant of T. C. Ashley & Co., 
Atlantic St. 
Boston—Fire 
the plant of the Inter 
Voolen Waste K St 

Mass., Boston—The Quincey Market Cold 
Storage & Warehouse Co 53 Commercial 
St., has awarded the contract for 11-story 
cold storage plant. 

Mass., Holyoke—The 
Paper Co. has awarded 
3-story factory to be 
Estimated cost, $ 


Bs 


recently damaged 


ational Cotton and 


Mass., 


+ 97 


Ame! 


in Writing 
the contract eq 
built on Wate 


25 000. 


Shops, 
has 


Lowell—The Saco Lowell 
Dutton St., manufacturer of wi 
awarded the contract for 5 and i-story 
factory Estimated cost $1 \d- 
dress E. E. Blake 

Mass., Stoughton—T he JI.W .Wood Elase 
tic Web Co., Rose St.., awarded the con- 
tract for a 2-storyv addition to its factory 
Estimated $20,000 T. Haydock is 
Pres. 


Mass., 


Ho_o000 


has 


cost, 


Worcester e Berwick has 
the contract for a 1 ) mirror 
be built at 3 May ; E 


$12,000 
eic, ° 


Mass., 
awarded 
factory to 
mated cost, 
Woven 


Mass., W orcester—T he Mil 
7 build- 


Cartridge Belt Co., 70 Webster St 
ing a 3-story factory. 

Whittall & rr 
manufacturer of 
contract for 


omas, 
car- 


fac- 


Mass., Worcester- 
692 Southbridge St., 
pets, has awarded the 
tory. 


its 


R. is W oonsocket—The Woonsocket 
Spinning Co awarded the contract for 
a i-story, 135 x 210-ft mill Estimated 
cost, $40,000 Noted May 17 


las 


MIDDLE ATLANTIC 


Del., Wilmington—The 
Manufacturing Co., recently organized, ha 
acquired a site at 14th and Monroe St., 
and will construct a leather manufacturing 
plant. P. A. Monigle, Secy. 

Md., Baltimore—The City Box 
soon award the contract for a 
tory Estimated cost, $20,000 
Childs, 15 Courtland St., Arch, 


Md., 


STATES 
Standard Kid 


Co. will 
tory fac- 
Sparkin & 


Baltimore—Tucker Mills, 428 Sara- 
toga St., has leased the Zion Church prop- 
erty and plans to remodel same and will 
install machinery for the manufacture of 


automobile-tire products 
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damaged 


Works 


recently 


—Fire it! 
Chemical 


Hibbe 


N. J., Hoboken 
the plant of the 
Loss, $10,000. 

NM. dap 
Worsted 
had plans 

N. J., Kingsland 
The Bridgeman Smith 
Brooklyn, N. Y., is having 
for a paper box factory 


“ 
$250,000. 


N. da, 


The Cleveland 
jroadway, S.E., has 
for a factory 


Jamestown 
Mills, 5932 
prepared 
(Rutherford P. O.)— 
187 Kent Ave., 
plans prepared 
Estimated cost, 


Co 


Co., 290 
28 x 68- 
Esti- 


Newark—The Celluloid 
Ferry St., will construct a 1-story, 
ft.. brick factory at 51 Westcott St 
mated cost, $3500 


N. 4., Newark 
Carrier Co., First 
plans to build 1-story 
cost, $6000 H. Drake, 
N. J., Paulsboro—The 
Co. has awarded the contract for a 
10x 65-ft. and 10x 41-ft. addition to 
crusher plant Noted May 31 


N. J., Trenton—The Delion 
ber Co., Whitehead Rd., has 
porated with $3,500,000 capital stock, to 
manufacture rubber and rubber products, 
and has awarded the contract for 2 addi- 
tions to its plant on East State St Noted 
May 25 

N. Jd., 
recently incorporated 
stock, will establish a plant to 
automobile tubes, tires, etc N. A. K 
bee, E. H. and A. Wilson and J. E 
interested. 

N. J., Trenton—The Home 
Wolverton Ave manufacturer of 
ical rubber goods, ha icquired a 
joining its plant and will construct 
dition. 


The U. S. Safety Ege 
National Bank Bldg., 
factory Estimated 
Pres 

Mantua Chemical 
1-story, 
its 


Tire & Rub- 
been incor- 


Rubber Co., 
00,000 capital 
manufacture 
Bub- 
Gill, 


Trenton—The Dural 


with &°? 
Wi ~ 


Rubber Co., 
fF mechan- 
site ad- 

an ad- 


The Schwarzen- 
manufacturer 
addition to 
timated cost, 


. +, West 
bach-Huber Co., 
f silk, will 
its plant on 


$40,000 


N. Y¥., Brownsville—The 
per Co. will construct an 
plant during the 
ft., concrete and 


3 ock, 


Sherman 3] 


N. Y., Loekport—The 
Mill St., is having plans 
and 2-story, 40x 110-ft. brick 
reinforced concrete factory H 
Mer 


Hoboken 
500 Oak St 
1 


construct a tor, 


Spring St E 


Brownsville Pa- 
addition to its 
summer, 3- rv, 33 x 83- 

G y Ener., 


steel Saton, 


prepared plans 
Lockport Paper Co 
prepared for a l1- 
steel and 
Nickols, 


de- 


21st 


Penn., Philadelphia—Fire recently 
stroyed the garage of Gimbel Bros., 
ana Market Sts Loss, $100,000 


Penn., Philadelphia—R \ Humphreys 
anufacturer oO 
] 


20-ft. addition 


Sons, 909 Filbert St n 
tents, plans a 2-story, 20x 


on Callowhill St. 


Penn., Philadelphia The 
Tire and Rubber Manufacturing 
East Rittenhouse St., Germantown 
plans prepared by J. O. Hunt, 
Montgomery St., Trenton, N. J., 
tory. Estimated cost, $150,000 


Penn., Philadelphia—The 
Rubber State Rd. and 
had plans prepared for a addition 
to its plant M. W. Easby, Eng 1420 
Chestnut St., receiving bid Noted June 21 


recently de- 
Electro 


Loss, 


Pierce-Arrow 
Co., 406 
has had 
Arch., 114 
for a fac- 


Plexus Tire and 
Co., Levick St., has 


tory 


Pittsburgh—Fire 
plant of the Pittsburgh 
Co., 2624 Smallman St 


Penn., 
stroved the 
Galvanizing 
$10,000, 

Wittmer has ac- 

Ave. and Rebecca 
construct a garage 
$200,000, 


Penn., Pittsburgh—X 
quired a site at Liberty 
St.. East End, and will 
and repair plant Estimated cost, 
Scranton—Wilson & Co., Chicago, 

Cawley, 18 Dockash PIl., Scran- 
ton, has had plans prepared for a 2-storyv 
packing plant to be built Spruce and 
Mifflin St Noted June 11 


Penn., 


c/o W 


on 


SOUTHERN STATES 

Ala., Alexander’ City T Cc 
plans to build a cotton mill 

Miss., Columbus 

plans to establish a 

a. Se 


Russell 


Chamber of 
cold storage 
The Enterprise 
build addition to 
same with looms 


Commerce 
Plant 
Manu- 
its 
for 


Coleridge 
facturing Co. plans to 
plant and will equip 
weaving cotton cloth 

N. C., Elizabeth—The 
organized with $590,000 
establish a hosiery 
Mer. 

N. Cc., High Point—The 
Glass Co. plans to build a plant. 

N. C., Rocky Ford—T. Parker, Cashier 
Rocky Ford Bank, and others, plans to 
organize a company and will establish a 
knitting mill. 


Ideal Hosiery 
capital stock 
mill M. B 


Co... 
will 
Sanders, 


Ford-Elkin 
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Va., Portsmouth—The Southern F 
Co., c/o Hinde Dauche Paper Cc 
Sandusky, will construct a pulp plant a 
the Belt Line R.R. International Proc: 
Co., 5 Beekman St., New York City, E: 


MIDDLE 


~The 
Ave., 


WEST 
Oscar-Heineman (C<« 
silk manufacture: 
and will construct 
its plant. Estimat: 


ill., Chicago 
2701 Armitage 
has purchased a site 
5-story addition to 
cost, $100,000. 

Il., Chiceago—Curt Teich, manufactur: 
of postal cards, has had plans preparé 
for a 2-story, 41x 92-ft. addition to i 
factory at 4642 West Ravenswood St. Est 
mated cost, $30,000 Vitzthum & Teic 
Arch., 21 West Van Buren St., receiving 
bids Noted June 21 

Hl., Chicago—The Turner Manufacturing 
Co., manufacturer of picture frames, |! 
awarded the contract for a 3-story factor 
Noted June 14. 

Ill., Mattoon—The _ Steidl . 
Western Ave., plans to rebuild their pa 
ing plant. Estimated cost, $15,000. 

Ill., Mattoon—The Lowden 
is building a 1- and 2-story 
mated cost, $12,000 F 
Supt. 

Ind., Lafayette—Fire recently destro 
the plant of the Lafayette Packing Co., W 
bash Ave. Loss, $25,000 

Mich., Belding—The Richardson §S 
Mills, has awarded the contract for a 
story addition to its factory 

Mich., Grand Haven—The Ottawa 
er Co. has awarded the contract 
story addition to its plant 

Mich., Monroe—The Wiess 
tainer Co., 52 Union St., has 
contract for a 3-story addition to 
tory. 

Mo., St. 
4th and 
brick and 
$70,000. R 

Wis., Eau 
the plant of the 
Loss, $2000 

Wis., Kenosha—Armour & Co., Ur! 
Stock Yards, Chicago, is building a brat 
packing house on Ridge St. Estimate 
cost, $100,000 


sros. 2020 


Canning ‘ 
factory. E 
3uckinghay 


Leat 


for a 


Fiber C: 
awarded t 
its fa 


3etreall Shoe C 
build a 


Joseph—The 
Jule St., plans to 
stone factory Estimated cost, 
Meir, Lincoln Bldg., Arch 
Claire—Fire recently damag: 
Delle Paper and Pulp ‘ 


7-stor 


Wis., Milwaukee—Fire recently damaged 
the plant of the Federal Asbestos Co., 931 
935 30th St $2500 

Wis., Onalaska—The 
Mills is building a 2-story 
mated cost, $15,000 B.C 


Loss, 
Western Spinnins 
factory. Esti 
Stickler, Mer 
WEST OF THE MISSISSIPPI 

Ark., Ft. ~The Harding Windo 
Glass Co., organized with $100,000 capita 
stock, will construct a 60-blower plant 
H. Harding, Clarksburg, W. Va., Pres 
Gen. Mer 

Ark., Ruddells—The 
plans a plant with which to 
sand. Estimated $25,000 

Ark., Walnut Ridge—The Walnut Ridg 
Hoxie Compress Co., recently incorporat 
with $50,000 capital stock, will equip 
compress with a daily capacity of 19% 
bales. S. C. and W. A. Dowell, S. E. Spike 
J. G. Richardson, some of the incorporator 

Okla., Oklahoma—The Sun Light Carb 
Co., recently incorporated with $75,000 car 
tal stock, will establish a carbon manu 
facturing plant Ss. W Horton, P. |! 
*etersen, Oklahoma and W. W. Katha 
Rockford, Il., incorporators 

Tex., Childress—H. W. Smith 
chased the Childress Tanning 
will construct a tanning plant 
machinery 

Tex., De Leon—The 
and Warehouse Co. will 
compress Estimated cost, 
Starr, stockholder 


Smith 


Arkansas Lime (C* 
grind gk 


cost, 


has pur 
Yard ar 
and insta 


De Leon Compre 
construct a cott 
$40,000 Ww. ! 


WESTERN STATES 


Calif., San Diego—The Standard Ca! 
ning Co., recently organized with $200 
capital stock, plans to establish a fish a! 
vegetable cannery A. Bassett, F. T. Ws 
of Chula Vista, E. E. Hendee and J 
Williams of San Diego are interested 

Wash., Spokane—The Union Match C 
West Duluth. plans to build a 2-story, 6! 
120-ft. box factorv on Sprague Ave., né 
the city limits Estimated cost, $60,000 

Wash., Seattle—The Libby, McNeil 
Libby Co., 227 Jackson St., plans to bu 
a canning plant and dock on Lake U! 
at the foot of Roanoke St Estimated « 
$60,000. 


CANADA 


Ont., Hamilton—The Canadian Color 
Cotton Co. plans to construct an additi 
to its mill. Estimated cost, $60.000. 
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Amplifying Gage 


The Northside Tool Works, Dayton, Ohio, are now — 


manufacturing the universal amplifying gage shown in 
the illustration. The gage is built for simplifying gag- 
ing systems by providing an adjustable gage and thus 
eliminating a large percentage of the snap gages ordin- 
arily required. 

In operation the gage is set by the model or standard 
after which it is used in testing the ordinary line of 





= ® 














UNIVERSAL AMPLIFYING GAGE 

work. On the gage shown, the maximum distance be- 
tween centers is 8 in. The indicating dial at the top 
has divisions representing differences of 0.0001 in., and 
work up to 54 in. high may be accommodated on the 
hardened plate, which measures 5 x 6 in. This plate 
can be removed and replaced by special fixtures if so de- 
sired. The weight of the machine is 54 lb. Another 
type of machine is made, on which the centers are omit- 
ted, the tool being used principally for thickness work. 


es 


Meeting of the New England 
Foundrymen’s Association 


The regular meeting of the New England Foundry- 
men’s Association was held at the Allyn House, Hart- 
ford, Conn., June 13. The afternoon was taken up 
with automobile trips into the surrounding country. 
Dinner was served at 7:30 p.m. 

After reports on the activities of the society were 
read by members, the speaker of the evening, Mr. Vom 
Baur, was introduced. Owing to the previous delay, 
his talk on electric furnaces was of necessity somewhat 
fragmentary and consisted chiefly in the recitation of 
what had been done in the melting of steel and brass, 
very little if anything having been done in the melt- 
ing of iron. 

The speaker stated in connection with steel melting 
that, with eleétricity at from 1 to 1}c. per kw.-hr. and 
with a furnace cap of 20 tons per day, the electric fur- 
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nace could be operated more cheaply than the open- 
hearth or the crucible furnace. 

In connection with melting nonferrous metals, he 
stated that all grades except yellow brass (40 per cent, 
zinc) could be cheaply handled in the electric furnace. 

In the melting of cast-iron borings, the speaker said. 
the loss by the electric furnace was only 3 per cent. and 
with borings costing today $16 per ton they could, with 
current at 1c. per kw.-hr., be melted at a total cost of 
$28 per ton ($16 for the chips and $12 for furnace 
expenses). He further stated that, while the figures 
were authentic, they were not guaranteed. | 

cy 
New Aircraft Company 


The Lawson Aircraft Co. was recently organized at 
Green Bay, Wis., and has already begun active operations 
with 8000 sq.ft. of available factory floor space well 
equipped in the most modern way for aircraft construc- 
tion. The force will be increased, and it is expected to 
have 1000 men employed within three months. 

With the company are Alfred W. Lawson, vice presi- 
dent and general manager; Lawrence Allison, chief en- 
gineer; Lee Wallace, designer; Rudy Sanders, assistant 
designer; Frank Schober, Andrew Surini and Harry 
Graulich. ; 

& 
Casting Annealing Pots 
By M. E. Duaean 


On page 430, A. E. Holaday shows the molding of an 
annealing pot. I am particularly interested to learn the 
molders’ methods for removing the sand to form the 
thickness of the bottom of the casting. This operation, 
also the making of “40 molds” as a day’s work, has cre- 
ated a doubt in the minds of some molders. However, 
Mr. Holaday may have a little trick in the molding game 
that is worth knowing. 

I would make and mold the pattern as follows: In 
the illustration are shown the bottom board, the flask 
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PATTERN AND MOLD 


At A is the loose print, and at 
B the loose strip. Sand is filled in up to the top of the 
print, then stopped. Next, the print A is removed and 
the loose strip B lifted out of the mold. A slab core is 
put in the place of the print; the filling in of the sand 
is continued and the drag finished and ‘rolled over to 
receive the cope. This operation is shown at C. Mak- 
ing the pattern with core prints is the method followed 
by a great many patternmakers. I never use a core print 
when I can make the core answer the double purpose. 


and the pattern. 
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Washington, D. C., June 23, 1917—A_ small-shop 
owner writes in to Washington to know what sort of 
equipment is needed to build airplane motors and what 
alloys and materials enter into their construction. There 
is a erying need for airplane-motor capacity; but it is 
not a job to be tackled lightly, and the small shop can 
hardly hope to do more than to make parts, even if it 
has an equipment that may be very good for a small 
shop. While airplane-motor building has not been 
standardized to anywhere near the extent that is true 
of the automobile motor, production on the scale that we 
must eventually reach requires a large and well-organ- 
ized plant and is not the job for the small shop, except 
perhaps for some of the smaller parts. 

The lightness of the cylinders, where they are of cast 
iron, requires the most careful machining; and heavy 
cuts are out of the question, as deflection must be avoid- 
ed. Similar care must be exercised on many of the parts, 
and the crankshaft is particularly delicate, owing to its 
heing subjected to continuous stresses for long periods. 
Great care must be taken to avoid internal strains caused 
by straightening the shaft cold, as is perfectly permis- 
sible in many kinds of motors, where the weight is not 
cut down to such a fine point and the continued stresses 
are not so severe. 


ONE CAUSE OF Motor FAILURES 


One of the causes of a large number of motor fail- 
ures was found on investigation to be due to cold straight- 
ening of the crankshaft after turning and before grind- 
ing. With the alloy steels now used for this purpose, 
this cold straightening is very apt to cause incipient 
cracks that develep into real flaws after the motor is in 
use for some time. A cracked crankshaft in an air- 
plane motor is a very serious thing, especially when it 
lets go several thousand feet in the air, as it usually does, 
and leaves the aviator at the mercy of the enemy, who 
is equipped with a rapid-fire machine gun. This re- 
quirement also applies, only in a lesser degree, to a 
number of the other parts of the motor, which are made 
of alloy steel. 

At the present time some of the largest airplane-motor 
builders are having many small parts made outside, such 
as connecting-rods, pistons, valve parts, piston pins and 
similar pieces. Any shop that can handle accurate work 
and is not too far from some of the larger motor builders 
may be able to help by getting into communication with 
them. But it must be remembered that very accurate 
work is required, that tolerances are very close, inspec- 
tion very rigid and that only shops which are accustomed 





to fine measurements have much chance in this work. 
There is much to be done; and if any shop feels that it 
can turn out work of this kind satisfactorily, its owner 
can do no better service than to get in touch with any of 
the large motor builders at once. Or if any small motor 
builder, whose motors are accepted by Government tests, 
is in your vicinity, he may be able to turn over a lot 
of work that you can handle. 


Wuat Some ENGINEERS ARE DoING 


Washington is full of engineers and others who want 
to do their bit as best they can. Those who are so fixed 
financially as to afford the luxury are giving their ser- 
vices ; others are endeavoring to find something that will 
keep their families going, but with no thought of finan- 
cial gain. The latter men are naturally in the majority, 
and the present organization of the business of making 
war makes it difficult to take care of them. There are 
many difficulties to the volunteer system, just as in the 
army, and it would seem better in every way to hire at 
fair salaries the men needed, hold them absolutely re- 
sponsible for their work, enlisting them for the duration 
of the war, if neeessary, and run things on a strictly 
business basis. Any man who did not need the money 
could turn it back to the Government or to the Red Cross, 
so that he would be working without pay if he desired. 
And if we could prevent graft and inordinate profits in 
all supplies, as we are doing very successfully in some 
lines, there would be ample funds to pay all. 

Many well-known engineers are at work systemat- 
izing the securing of supplies of various kinds, keeping 
tabs on delivery dates, planning for the movement of 
supplies from their point of production to the nearest 
depot or cantonment and doing an immense amount of 
work which does not show on the surface and which will 
never show at all, if things move along as smoothly as 
they should when the wheels get really in motion. For 
it is not the man who so plans the work as to prevent 
confusion who gets into the limelight, but the man who 
untangles a snarl that someone else has allowed to oc- 
cur. So if the plans go as they should and probably 
will, we shall never appreciate the work that is being 
done right at this minute, when it sometimes seems as 
though nothing is being accomplished. If careful plan- 
ning as to the movement and storage of supplies will 
prevent a recurrence of the trouble of 1898, we ought to 
be able to show the world that system and organization 
can take place outside of the German empire. But this 


cannot be accomplished except by complete codperation 
of all who have to do with production and distribution. 
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Without going into details at this moment, because 
the time is not yet ripe to do so, it is gratifying to be 
able to report that very satisfactory progress is being 
made in some of the lines that seemed most difficult. 
The manufacture of field artillery, which was one of 
our weakest spots, is being very well organized when all 
the difficulties are considered; and those who have this 
directly in charge are well pleased with the progress 
made. It is no easy problem, as it involves the forging 
and heat-treatment of the guns as well as a considera- 
tion of the machining operations which differ enough 
from the ordinary machine-shop practices to make special 
tools and equipment necessary in most cases. But these 
are coming along, and we shall hear some of these fine 
days of heavy artillery arriving on the other side before 
we knew it had started. 

In the same way the Bureau of Standards is getting 
into shape to handle the testing of munition gages as 
they arrive from the various manufacturers. The bureau 
reports a hearty coéperation on the part of builders of 
the measuring instruments and other devices which will 
be used, and in some cases manufacturers offer to lend 
the services of some of their best men in certain lines 
while the bureau’s new organization is being completed. 

This statement must not be taken as an indication 
that the organization of the new department is not 
going forward, but those who know present conditions 
realize how difficult it is to get just the right men on 
short notice. This is a new department, and it has had 
to be organized with very little assistance from Congress or 
elsewhere. 


TuHorovucH CoéPERATION ABSOLUTELY NECESSARY 


This lending of men experienced along certain lines 
is one of the ways in which large firms can be of service 
at this time, not only to the Bureau of Standards, but 
to other departments or even to other firms manufac- 
turing munitions or Government supplies of any kind. 
This is a time when we must learn what codperation 
really means, when we must learn to appreciate that the 
first thing necessary to win this war and win it quickly 
is to have munitions and supplies and to have them 
quickly. It does not matter whether they come from 
Boston or Kalamazoo, from one shop or another—they 
all look alike to the army at the front and help it to 
win. There is work enough for us all; and no shop 
will lose a cent of dividend by helping out its neighbor, 
if all hands pitch in and do the same thing. 

This suggestion brings up a point which Government 
and other inspectors must learn, that inspection is just 
as much, or more, to pass acceptable work as to reject 
work that is bad. Inspection and production should 
go hand in hand instead of being antagonistic, as is too 
often the case at present. What we need is production, 
and the more serviceable product we can get to the 
armies in the field the sooner we can get back to normal 
conditions. If inspectors are praised for the amount 
of work they reject, as is sometimes the case, they are 
naturally looking for every excuse to throw out product 
as being unfit for use. I know of one case where the 
inspector admitted that he could find nothing wrong 
with the piece; but there had not been a rejection that 
morning, and he knew it was time for one. 

An inspector of this kind can do more to kill produc- 
tion than all the bonus systems devised can overcome. Un- 
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less the inspectors have mechanical sense enough to know 
when a piece is fit for use, or if they depend entirely on 
hard-and-fast rules and gages, it is a difficult proposi- 
tion to get out large quantities of perfectly satisfactory 
work. Unless we can-teach them that the proper func- 
tioning of the piece is the main requirement, and can 
give tolerances enough in the gages to pass all work that 
ought to be passed, we shall have the same difficulties that 
beset the makers of shells and fuses in the early days 
of the foreign contracts. But it is gratifying to note 
that there is a tendency toward a more rational inspec- 
tion, and this should be productive of good results. 


SHowING How GaGeEs Pay 


An interesting tale that shows the value of carefully 
planning things beforehand, and particularly of making 
proper gages before starting a big job, comes from our 
friends in the British army. A large contract for a cer- 
tain device that was used very extensively in the great 
Somme drive was given to a firm that had real system 
in its factory. The contract date of delivery was very 
important, and heavy penalties were attached. Still, 
the Government inspectors kept reporting that no pro- 
gress was being made on this work; and the War Office 
began to get anxious, as this device was a very important 
part of the preparation for the great drive. 

Weeks passed, and no product was turned out. All 
the time was taken in the making of drawings and gages, 
principally the latter, so far as time was concerned.. At 
last, when the officials were getting desperate and threat- 
ening all sorts of dire reprisals, production started— 
and not only started, but kept on at such a rate that the 
inspectors were kept working almost night and day. But 
the work had been so carefully planned and the gages 
so well designed and followed that there were practi- 
cally no rejections; and the contract was delivered on 
time, though with little to spare. The result is known 
to us all. We are also awake to the need of gages, as the 
following resolution adopted by the American Society 
of Mechanical Engineers at its semiannual convention 
held at Cincinnati, May 24, 1917, will show: 

Whereas, Serious delays have been experienced in other coun- 
tries and in this country in the production of munitions work ; and 
rejection and unnecessary loss, with its consequent shortage of 
labor and material, have resulted due to lack of control of data 
and of standards of measurement, and 

Whereas, Great Britain and Canada have found standardiza- 
tion of measurement of all war material for both army and navy 
imperatively necessary to obtain uniform and reliable results and 
have constructed efficient organizations which have proved suc- 
cessful in overcoming these difficulties, and 

Whereas, Increased efficiency of our manufacturers would be 
promoted by the establishment of proper standards, be it 

Resolved, That the Congress be urged to appropriate funds for 
expenditure through a suitable agency, to provide standards and 
adequate means of calibration of working and inspection standards 
in the different centers of manufacture. 

Everyone who realizes the value of gages in rapid 
and economical production should try to impress on his 
Congressional representatives the need for these instru- 
ments. It is a vital question that must not be over- 
looked, yet many members of Congress do not understand 
its importance. 

Among the inquiries which come to me are those from 
firms in various parts of the country who are anxious 
to do their part by manufacturing some of the many 
things used by the army and navy in their various ac- 
tivities. The navy publishes a list of its needs, which 
are perhaps less varied than those of the army, and I 
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suggest that anyone who is interested send for this list. 
Specifications of any of these articles may be had, by 
application to the Department of Naval Stores and Ma- 
terials, State, War and Navy Building, Washington, 
D. C. 

For army supplies, outside of ordnance, send to the 
nearest Depot Quartermaster in the following list, in 


regard to miscellaneous supplies. Tell him what you 
make regularly and ask him to notify you when bids are 
to be asked for on any supplies at all in your line. A 
personal visit might give you a better idea as to just 
how you could be useful now or in the future. 


LIST OF OFFICERS OF THE QUARTERMASTER CORPS, 
UNITED STATES ARMY, MAKING PURCHASES OF 
MISCELLANEOUS SUPPLIES 

Depot Quartermaster, Army Building, 39 Whitehall St., New 
York City. 

Depot Quartermaster, 26th and Grays Ferry Road, Philadel- 
phia, Penn. 

Depot Quartermaster, Jeffersonville, Ind. 

Depot Quartermaster, Second and Arsenal Sts., St. Louis, Mo. 

Depot Quartermaster, 3615 Iron St., Chicago, Ill. 

Depot Quartermaster, Army Building, Omaha, Neb. 

Depot Quartermaster, Fort Mason, San Francisco, Calif. 

Depot Quartermaster, 305 Arcade Annex, Seattle, Wash. 

Depot Quartermaster, 17th and F Sts., N.W., Washington, D. C. 

Quartermaster, N.E. Cor. Third and Oak Sts., Portland, Ore. 

Depot Quartermaster, Atlanta, Ga. 

We must not overlook the fact, however, that in many 
cases we can serve best by doing our regular work better 
and more efficiently than ever before. The elimination 
of waste of every kind—of material, of effort, of time, 
of everything, in fact—will not only be of greater value 
than anything else, but it will leave us in a better posi- 
tion to recuperate after the war is over. No matter how 
busy we may be or how good business may seem to be 
and will be, the waste of war in material wealth as well 
as in the men of the nation must be made good by the 
generations that follow. We must reorganize many of 
our ideas of manufacturing, must find better and cheaper 
methods, which usually means preventing wastes that we 
have overlooked or considered as not being worth while 
bothering about. An earnest endeavor to improve the 
conditions in our own shops will be one of the best con- 
tributions that any of us can make at the present time. 
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The question of aircraft is receiving the most care- 
ful attention, and it is gratifying to note that produc- 
tion is being pushed as rapidly as seems possible. It is 
fully expected that the figures given out by Mr. Coffin 
in a recent address will be exceeded. Various plans 
are in the air, among them one to send a large number 
of mechanics to France to build motors and planes in 
the factories already established in that country. There 
is no question as to their ability to build machines, but 
the problem of getting sufficient additional equipment and 
of feeding any men we send over there seems to make it 
advisable to build the motors and planes in this country, 
if possible. It would seem an easier problem to get 
the machines here and to feed the men in this country, 
saving the shipping tonnage for transporting food and 
necessary supplies to our allies abroad. But we must 
be ready to do whatever seems best, for it matters very 
little whether we make airplanes here, or other things 
that are just as urgently needed. There is work enough 
for us all, and no personal preferences must be allowed 
to stand in the way or to delay the progress of the job 
we have set out to accomplish. 

At least three of the successful English and French 
motors are now being built in this country, and the out- 
put of these can be increased by impressing, commandeer- 
ing or otherwise inducing a few of the large builders of 
high-grade automobiles—pleasure cars, not trucks—to 
turn their attention to these motors for as long a period 
as necessary. It takes a shop accustomed to very high- 
grade work, and this requirement cuts out a great many 
shops that perhaps count themselves in the high-grade 
class. 

The upheavals in the Shipping Board have not and 
probably will not delay the production of ships. New 
contracts are being placed, and more and more tonnage 
is being ordered. New yards are being established, and 
the work is being pushed as fast as the conditions of 
the labor, materials and machinery markets will allow. 
We cannot do the impossible, but we shall have ships 
in quantity as soon as it is possible to get them into the 
water.—F rep H. Corvin, Hotel Powhatan. 
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IRON AND STEEL 


PIG IRON—Qutations were current as follows at the points 
and dates indicated: 


June 22, One Month One 

1917 Ago Year Ago 

o. 2 Southern Foundry, Birmingham.. $44.00 $40.00 $14.50 
o. 2X Northern Foundry, New York.. 49.25 44.00 19.75 
No. 2 Northern Foundry, Chicago...... 50.00 44.00 19.00 
SPOGUOERET, WOUUUEEIGE cc ccccceccccsccs 55.95 44.95 21.95 
ih SE. eves seosesesens 50.00 42.00 18.95 
2 2 Ds cceceeecesescess 49.75 42.50 19.75 
i ih Ce dd ven ee eh es 66s 60s oO 53.00 42.00 18.50 
No. 2, Southern Cincinnati........... 46.90 42.90 17.40 
Basic, Eastern Pennsylvania........... 48.00 38.00 19.50 
See SE, Dees ccccwccececes 7.95 40.95 18.70 





STEEL SHAPES—The following base prices in cents per pound 
are for structural shapes 3 in. by } in. and larger, and plates 3 in. 
and heavier, from jobbers’ warehouses at the cities named: 


—New York——_. —Cleveland—. -—Chicago—, 
One One 


One One 


June 22, Month Year June 22, Year June 22, Year 

1917 Ago Ago 1917 Ago 1917 Ago 

Structural shapes ... 5.00 5.00 3.50 5.00 3.25 5.00 3.10 
Soft steel bars..... 4.75 4.75 3.55 4.50 3.25 4.50 3.10 
Soft steel bar shapes 4.75 4.75 3.50 4.50 3.25 4.50 3.10 
WED 6b cebeeceess 8.00 7.00 4.00 7.00 3.65 8.00 3.50 


BAR IRON—Prices in cents per pound at the places named are 


as follows: 
June 22,1917 One Year Ago 


Witte, WE occ ocr ccccccsccocsccccess 4.25 2.60 
Warehouse, New York........+ses+eeeeees 4.60 3.25 
Warehouse, Cleveland .........ssseeceees 4.95 3.25 
Warehouse, ORBO ccccccccccceseseceses 4.50 3.10 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


-— New York —. Cleveland -—Chicago—, 


F 
2D wa ; 2 
Bey ft a & BY 
2-5 ot = ue om & ot be 
SSq se O82 O89 Ee O89 En OSS 
2a = sSuw sow ® wo ® to 
BSS 52 Sa¢ Sh¢ ER Sed 2S Spe 
*No. 28 biack.....* 8.25 10.00 9.25 3.65 9.00 3.20 9.00 3.20 
*No. 26 biack...... 8.15 9.90 9.15 355 8.90 3.10 890 3.10 
*Nos. 22 and 24 black 8.10 9.85 9.10 3.50 8.85 3.05 8.85 3.05 
Nos. 18 and 20 black 8.05 9.80 9.05 3.45 8.80 3.00 8.80 3.00 
No. 16 blue annealed. 8.60 9.70 ry 4 4.70 8.20 3.70 9.20 3.60 
No. 14 blue annealed. 8.35 9.60 8. 4.60 8.10 3.60 9.10 3.50 
No. 12 blue annealed. 8.10 9.55 8.50 4.50 8.05 3.50 9.05 3.45 
No. 10 blue annealed. 7.85 9.50 8.50 4.55 8.00 3.55 9.00 3.50 
*No. 28 galvanized. .10.25 13.00 10.75 5.65 10.50 5.50 11.00 5.50 
*No. 26 galvanized... 9.95 12.70 10.45 5.35 10.20 5.10 10.70 5.20 
*No. 24 galvanized.. 9.80 12.55 10.30 5.20 10.55 5.05 10.55 5.05 
*For corrugated sheets add 25c. per 100 Ib. 


COLD DRAWN STEEL SHAFTING—From wareheuse to con- 
sumers requiring fair-sized lots, the following quotations hold: 


June 22, 1917 One Year Ago 


OW TOUR cecccccceses inOnweseunes List plus 25% List plus 20% 
GEOVGIERE cccccccecoccece sesescoees List plus 10% List plus 20% 
GREGNTO wccccccces CoCoeooccecccosers List plus 10% List plus 10% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
Wew. Foe wcccccccceccecccocccccccccecscccescs) GH 45% 
Cleveland ...... Coccccccccccccccocccccccccceces 40% 45 % 
GRAGRTO cicccccccce COCOSOCOPSScESeECrOeTe COCs 45% 50% 


SWEDISH (NORWAY) IRON—This material per 100 Ib. selis 


as follows: 
June 22,1917 One Year Ago 


De WE éccccnecese eeececoceses - $20.00 @ 26.00 $6.00 
PD. «e066 des eee 0 sndesee ed seewss 12.30 6.30 
CED obsess nee sesbeecebecebhecevida 2. 5.25 


In coils an advance of 50c. usually is charged. 
Note—Stock scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows 
in cents per pound f.o.b. New York: 


Welding Wire* Cast-Iron Welding Rods 


5, AL, Fe. %. te, ee ee. Oe, SU. ccccawes 16.00 
No. } fs and 3 ib i | 4 * = long etiewe an 13-3 
eR SR —“) Speen y 
Sf ey 21.00@30.00 % by 21 in. long......... 12.00 


*Special Welding Wire 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 

June 22,1917 June 22,1917 June 22, 1917 

THO .cccccccccescccoces * 5.00 5.00 4.50 

Boe COI ..wccccccccsces 5.00 5.50 4.75 

Openhearth spring steel... 7.00 8.25 7.50@ 8.50 
Spring steel (crucible anal- 

JHB) wnccccsecccscves 8.00 11.25 12.00 

Carbon tool steel, base price 10.00 — £ 4 « &€eeedene 

Special best cast steel.... 14.00@18.00 ———° 8 8  «=—§- “ #s'ee nan 


*In bars. 


PIPE—The following discounts are for carload lots f.o.b. Pitts. 
burgh basing card in effect May 1, 1917: 


BUTT WELD 
Steel on 
Inches Black Galvanized Inches Black Galvanized 
%, % and % 42% 15% % 7 OD Bebieces 38% 22% 
 setebvescavs 469 31% % 
LAP WELD 
SD swnsenes 42% STHMH 1M nccccccces 23% 8% 
wee GP Giccece 45% Geaeee. Bae Sadassareas 30% 16% 
I ome tims eth ian Ava ied 31% 17% 
ee OO Banwaes 33% 20% 
cr 2° eer 33% 20% 
BUTT WELD. EXTRA STRONG PLAIN END 
%, 4% and %.. 38% 20% % mm @ Bis cces 38% 23% 
, Serer 43% 30% % 
% to 1%..... 47% 34% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
D. stavseecenes 40% 6c SS SR eae 24% 8% 
FY eee 48% 314% Q% 18% 22332233: 30% 16% 
Gp @ Gesececs 42% Secs BD stasegsovece 32% 19% 
BM WD Geccece 347 22% 
SH WW Gececes 336 21% 


Stock discounts in cities named are as follows: 
-—New bab se -—Cleveland— -— Shicizo 


al- Gal- Gal- 
Black vanized Black vanized 7.2c’s vanized 


% to 3 in. steel butt welded 38% 22% 43% 28% 42%, 28% 
3% to 6 in. steel lap welded 28% 10% 39% 25% 3° % 25% 


Malleable fittings, Class B and C, from New York stock sell at 5% 
from list price. Cast iron, standard sizes, 27 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York 
quotations in cents per pound: 
June 22, One One Year 
1917 Month Ago Ago 
Copper, electrolytic (acrload lots)*... 30.50 33.00 28.00 
ED 6 c4eCeSODRCeSéeReeedecdcceneonces 64.00 65.00 40.00 
SE 67k cae aoe WR i hk whe & 64 bcs ek ae ard 12.00 11.00 7.00 
BOGE cv ciccccccsecccvcccesscececes 9.25 50 12.25 
*Third-quarter copper; for spot copper the market price is 33c. 
ST. LOUIS 
Pee ee eee Cee Te ee 12.00 10.75 6.85 
DE sakenveens ke bed eed abe 6ane Ken 9.25 9.25 12.25 
—~ Se places named, the following prices in cents per pound 
prevail: 
o— New York——~,, —Cleveland— .— Chicago— 
ot ra et 
ce | 4 R 
o~ = he or be o~ Bo 
5a 58 258 ca 288 55 Fee 
Re OFS OFS Se OFS BH OOPS 
Copper sheets, base. 42.00 42.00 37.50 42.00 37.50 42.50 37.00 
Copper wire (carload 
ME wb esthencuce 39.50 39.50 37.50 39.00 33.00 40.00 38.00 
Brass pipe, base... 47.50 47.50 46.50 46.00 45.00 47.50 46.00 
Brass sheets ...... 45.00 45.00 44.50 38.00 42.00 43.50 38.00 
Solder % and 
(case lots) ..... 39.75 41.25 30.62% 39.50 28.75 39.50 27.00 


Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier, add 1c.; polished takes 1c. per sq.ft. extra for 20-in. widths and 


under; over 20 in., 2c. 


BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 

June 22,1917 One Month Ago Six Months Ago 





Mn. sAssaevedeceee eoeee $42.00 $42.00 — 
New York . ‘ 45.50 45.50 $44.50 
Cleveland 38.00 42.0) 38.00 
GUD sésucnscnecewands 2.50 42.50 40.00 
Fee SHEETS—tThe following prices in cents per pound pre- 
vail: 
Cae BU SA Wie 6 ont 606 ccacacdwiswnada caesecsunes 19.00 
-———In Casks—_—, Broken Lots— 
June 22, One ‘une 22, One 
1917 Year Ago 1917 Year Ago 
Meow Ver ccccccsccoccees SA.00 21.50 21.50 22.00 
Cleveland ...cccccccccceses 23.00 22.75 23.25 23.25 
GEEIRSD cocccecssccscecsecs Me .00 23.50 21. 


ANTIMONY—Chinese and Japanese brands in cents per pound 
for spot delivery, duty paid: 


New York 
Cleveland 


Cec ccrecrececcceeesccsseesees 24.00 
23.00 


eee ee ee eo ee) 
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OLD METALS—The following are the dealers’ purchasing 
prices in cents per pound: 


— New York—, .Cleveland ——, 

June 22, One June One 
1917 ear Ago 1917 Year Ago 
Copper, heavy and crucible. 28.50 21.75 27.50 21.00 
Copper, heavy and wire...... 27.50 21.25 27.50 20.50 
Copper, light and bottoms..... 25.50 18.00 24.00 18.00 
Beat, ROBUT wcccccccescsccce 10.00 5.00 0.50 5.75 
Bee, GON nccoccncesedccenaes 8.75 4.50 8.50 4.25 
Brass, ROBVF .cccccccccccacs 18.00 12.25 19.00 13.00 
Brase. BS stabovetsasseran 4.00 9.75 5.00 10.50 
No. 1 yellow rod brass turnings 18.00 13.00 18.00 12.00 
BD ons cntcdeseveuecssoenees 7.25 9.00 7.00 8.00 


ALUMINUM—The following prices are from warehouse at 


ces named: 
pla New York Cleveland 


1 aluminum (guaranteed + gl 99% 
— 3 59 @61c. 6le. 


ingots for remelting (ton lots), 


COPPER BARS from warehouse sell as follows in cents per 


pound: 

June 22,1917 One Year Ago 
ie TE on. dd n0 sen o06Wesed dbeceveoree 41.00 43.00 
eT POOP er ee 41.00 40.25 
CED 6 0.6:6600 0046600006066 66s000 0 0n O88 43.00 40.25 


BABBITT METAL—Warehuse prices in cents per pound: 
New York = ayo—— 
— _— — _— a = 


June 22, June 22 une 22 e 

1917 Year Ago 1917 | Year Ago A Year Ago 
Best grade 70.00 60.00 70.00 49.50 70.0 60.00 
Commercial 40.00 30.00 24.50 18:25 25.00 @ 30.00 25.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New York—, — Geen 
June 22, One June 22, 
1917 YearAgo 1917 Year Age Wo17 Year Age 


~ Gaicage — 


Hot pressed square... List $2.50 . $1.65 $3.00 $3.00 $3.25 
Hot pressed hexagon. List 2.50 1.50 3.00 3.0 3.25 
Cold punched square. List 2.00 1.40 2.65 2.00 3.00 
Cold punched hexagon. List 2.50 1.40 3.25 2.50 3.50 


Semifinished nuts sell at the following discounts from list price: 


June 22,1917 One Year Ago 
ee TW sicccccedcekesecesesnses ecsvee 50% 50—10% 
CINE o 6.0 064066604666005 6000005690605 50 % 60 % 
GED cccvesede eek esocud bod 4 0eae kee on 50% 65 % 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cieveland Chicago 
7S te OC Poca cacdcccssaascaeus 334 % ear % 40—2 % % 
Larger and lOn@GP.....cccccscecs 15% 25% 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 
cities : 


New York Cleveland Chicago 
% by 6 in. and smaller......... .-. 333% 40% 35—5 % 
Larger and longer up to 1 in. by 30 in. 20% 30% 20—2 4 % 


WROUGHT WASHERS—From warehouses at the places 
named the following amount is deducted from list price: 


New York $4.00 Cleveland $4.50 Chicago $5.00 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York $2.50 Clevcland $3.25 Chicago $3.00 


eee ee BSRVUYU VICVOCIANG 2.24665 PEUVYV WHICEBY «ee ee 


eeoeee O2OU VICVCIANG 2.244245 PAD VHICEBU «sees 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 


——— Rivets ———_.__ ———_———_Burs—_____ 
June 22, 1917 One Year Ago June 22, 1917 One Year Ago 
i price 


Cleveland. List ~ * 10% ie —_— List plus 10% 
Chicago. List p List price price 
New York. List — 10% 10: 3% En ‘from 10% Ub Ptrom list as ai % from 


RIVETS—The following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel 7%, and smaller........... ° 30% 35% 40%* 
Wel .c.caaetatevencisacsasen 30% 35% 40% * 


*For less than keg lots the discount is 35%. 
Button heads, 3, 3, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York ..... $6.50 Cleveland ..... $5.45 Chicago ..... $5.25 
Coneheads, same sizes: 
New York ..... ."$5.55 Chicago ..... $5.35 


$6.00 Cleveland .... 
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> §SHOP MATERIALS AND SUPPLIES 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per 


pound from warehouse is as follows: 

New York Cleveland Chicago 
46.00 49.00 
50.50 51.50 


is usually added, which 


Cr 


For immediate stock,shipment 3c. 
makes the following quotations: 
—_——— Copper —_— -— Brass — 
-—New York—, -—New York—, 
Diameter, June 22 One Cleve- Chi- June22, One Cleve- Chi- 
In. 1917 Year Ago land cago 1917 Year Ago land cago 
49.00 





WIDOT GoGo 
& 


TIN PLATES—Warehouse prices per 100 Ib.: 
Coke tin plate, 14 x 20: 


-—New York—, — Gordons - -— Chicago —, 
June 22, One June 22, une 22, One 
1917 ‘Year Ago 1917 Year ‘Ago 1917 Year Ago 


Th ate cnendnee $14.00 $6. ro $12.00 $6.00 $10.50 $6.00 

I. Cc. Tor" BSR 14.15 12.17% 6.15 10.65 6.15 
Terne plate, 20 x 28: 

Base Net Coat- 
Weight Weight ing 
100 Ib. 200 8..$20.00 $10.50 $16.70 $9.35 $16.00 $8.70 
I. Cc. 214 8.. 20.50 10.80 17.00 9.60 16.35 9.25 
1.C. 270 8.. 22.50 12.80 19.50 11.85 18.45 11.50 
I. Cc. 218 12.. 21.50 2.00 17.85 10.75 17.05 10.75 
I. C. 221 is -- 22.00 13.00 18.35 10.75 17.55 11.60 
I. Cc. 22 20.. 22.50 13.50 19.75 12.75 18.65 12.50 
I. C. 231 25.. 23.00 14.25 20.25 13.75 19.40 13.75 
I. C. 236 30.. 23.50 15.50 21.50 14.75 20.35 14.75 
a, a 241 35.. 25.00 17.00 22.50 16.00 21:30 15.85 
LC. 246 40.. 25.50 9.00 23.75 7.00 22.65 17.10 


COTTON WASTE—The following prices are in cents per pound: 


June 22,1917 One Year Ago Cleveland Chicago 
WED iv iccgecs 13.00 @15.00 12.50 15.00 13.00 @15.00 
Colored mixed .. 10. oog is: 00 9.00 13.00 10.00 @12.00 


SAL SODA sells as follows per 100 Ib.: 
June 22,1917 One Month Ago One Year Ago 


Wow You ..°...0. cvewaek o $1.75 $1.75 $2.05 
rere 1.75 1.75 1.80 
Cleveland .....ccccccccces 2.10 2.10 2.25 
GEE 6s caceccetigececes 2. 2.00 1.90 


COKE—tThe following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 
une 1 June 8 June 15 June 22 


Prompt furnace $7.50@ 8.00 $8.25@ 8.50 $8.25@ 8.50 $9.75@11.00 
Prompt foundry 9.50@10.50 9.50@10.00 9.50@10.00 10.00@11.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: ; 
ty SO, se $35.00 13%x20% 
In Chicago they sell at $30@33 per 1000. 


$45.00 


eeeeeeeee eee 


FIRE CLAY—tThe following prices grew 


June 2 tt ed 1 = ae 
TB eeR®. 4.0204 Speeeeedidecewened 100-lb. bag $0.5 
Gloveland ...cceoce OPES Te fem 375-Ib. bag 2. 35 2:00 


ROLL SULPHUR in 360-Ib. bbl. sells as follows per 100 Ib.: 
June 22,1917 One Month Ago One Year Ago 


Mow War «cccocs evece $2.85 $2. 4 $2.75 
a 3.50 2.75 
SE 4 toncsuunedeadd 3.00 3 0 3.00 


LINSEED OIL—tThese prices are per gallon: 


New York Cavelone oon =~ henge = 
Fune 22, One June 2 Fun 


1917 Year Ago 1917 Year ~y 1917 “Year y 
Raw in barrels..... $1.26 $0.71 $1.28 $0.73 $1.32 $0.73 
Ss: GEE e6 sassne 1.36 81 1.38 .83 1.37 83 


WHITE AND RED LEAD in 500-Ib. lots sell as follows in cents 








per pound: 
= Red. — White— —_, 
June 22,1917 1YearAgo June Ramada 1 % Ago 
ry 
Dry In Oil Dry InOil andiInOil and In Oil 
100-Ib. k coceee 13.25 13.50 10.50 11.00 13.00 10.50 
25- and e Ib. kegs 13.50 13.50 10.75 11.25 13.25 10.75 
12%-Ib. keg ... 13.75 4.00 11.00 11.50 13.50 1.00 
1- to 5-Ib. cans... 15. 25 15.50 12.50 12.50 15.50 12.50 





If you are in need of machinery or supplies, the first thing to do is to consult the Buying Section. 
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New and Enlarged Shops 
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If you cannot find 


just what you want, send us particulars, and we will be glad to publish it free of cost, thus putting you in touch 


with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES . 
Conn., Bridgeport—The Bridgeport Pro- 
jectile Co. will soon start construction 

works on a l1-story addition to its plant. 
Conn., Bridgeport—Ryan & Lutz, manu- 
facturer of auto tops, has had plans pre- 
pared by Davis & Dane, Arch., for a 1- 
story factory to be built in the West End. 


Conn., Fairfield—The Bullard Machine 
Tool Co., Bridgeport, has awarded the con- 
tract for its machine and pattern shops. 

Conn., Forestville—The Sessions Clock 
Co., has awarded the contract for its plat- 
ing shop and addition to the movement and 
case shops. 

Conn., New Haven—The Eastern Ma- 
chine Screw Co. plans to build 2-story, 50x 
146-ft. addition to its plant. 

Conn., New Haven—The Magnus Co., 256 
= St., plan to build a foundry on Eddy 


Conn., Waterbury—The Scoville Manu- 
facturing Co., 99 Mill St., manufacturer of 
brass goods, will soon start construction 
work on a l-story. 125 x 15-ft. addition to 
its plant. Estimated cost, $65,000. C. P. 
Gross is Pres. and Treas. Noted May 17. 

Conn., Waterbury—The Worcester Foun- 
dry Co., 180 Prescott St., has had plans 
prepared for a 1-story, 52 x*198-ft. foundry. 
Estimated cost, $30,000. EF. Hayes is Pres. 
? Kipp, Arch., 73 Easton Ave., receiving 

s. . 


Mass., Brookline—H. E. Sherman has 
awarded the contract for a l-story garage. 
Estimated cost, $22,000. 


Mass., Cambridge—W. E. Goodrich and 
Cc. H. Kilburn, 40 Court St., has awarded 
the contract for a l1-story garage. Esti- 
mated cost, $25,000. 

Mass., Holyoke—The D. W. Prentiss & 
Co., 415 Dwight St., has awarded the con- 
tract for a mill. Estimated cost, $40,000. 

Mass., Springfleld—The Package Machin- 
ery Co. plans to build 3-story, 14 x 49-ft. 
addition to its plant. 

Mass., Worcester—The American Steel & 
Wire Co., 94 Grove St., has awarded the 
contract for a 2-story factory. C. S. Mar- 
shall is Mgr. 

Mass., Worcester—The Arcade Malleable 


Iron Co., Albany and Muskogee St., is 
building a 1-story foundry. Estimated 
cost, $15,000. 


Mass., Worcester—The R. B. Phillips 
Manufacturing Co., manufacturer of screws 
and fuse heads, has awarded the contract 
for an addition to its plant on Grand Ave. 

Mass., Worcester—The Thibet Manufac- 
turing Co., recently incorporated with 
$50,000 capital stock to manufacture motor 
cars, will construct a plant. N. R. Thibert, 
2 Heard St., Pres. and Treas. 


Middle Atlantic States 

Md., Baltimore—The Bartlett-Hayward 
Co., Scott and McHenry Sts., founders and 
engineers, has awarded the contract for a 
3-story addition to its plant. 

N. J., Bloomfield—The Bloomfield Foun- 
dry Co., 40 Myrtle Ave., recently organized, 
plans to establish a brass foundry and ma- 


chine shop. J. J. Clarks and T. L. Conlong, 
Owners. 
N. J., Camden—R. M. Hollingshead & 


Co., 112 North 9th St., manufacturer of 
auto specialties, plans to build an addition 
to its factory. R. M. Bagley, Secy. 

N. J., Camden—City plans to build a 2- 
story machine shop and garage. Estimated 
cost, $10,000. Address C. D. Deacon. 

N. J., Camden—The Victor Talking Ma- 
chine Co., is receiving bids for an addition 
to its plant. Ballinger & Perrot, 17th and 


Arch Sts., Philadelphia, Arch. 

N. J., Gloucester City—The New Jersey 
Shipbuilding Co.. affiliated with the Penn- 
sylvania Shipbuilding Co., Land Title Blidg., 
Philadelphia, has awarded the contract for 
a shipbuilding plant. 
000,000. 


Estimated cost, $1,- 
Noted June. 14. 


N. J., Harrison—The Crucible Steel Co. 
of America has had lans prepared by 
W. H. Taylor, 4th St., for a 1-story, 200x 
400-ft. forge building. 


N. J., Harrison—The General 
Co., Riner Rd., Schenectady, N. a 
417 Sussex Rd., Paterson, N. J., will con- 
struct a 2-story, 132 x 255-ft., brick and 
reinforced concrete factory and a 46 x 92-ft. 
extension on Cross St. . H. Canfield, 
Engr., 22 West 4th St., Corning, N. Y., is 
receiving bids. 


N. J., Hoboken—Keuffel & Esser, 300 
Adams St., manufacturer of engineering in- 
struments, is building a 5-story factory_on 
Grand St., and a 4-story factory on Jef- 
ferson St. Noted Apr. 5 


N. J., Irvington—Kraeuter & Co., 583 
18th Ave., Newark, has awarded the con- 
tract for 2 1-story tool and steel shops to 
be built at 32 Nye Ave. Estimated cost, 
$42,000. Noted June 14. 


N. J., Jersey City—The Swenson Ship- 
building Co., recently incorporated with 
$500,000 capital stock, plans to establish a 
shipbuilding plant. A. F. Ewensen, H. T. 
Alexander and G. N. Nelson are the in- 
corporators. 


N. J., Leesburg—The South Jersey Ship- 
building Co., of Camden, recently incorpor- 
ated with $125,000 capital stock, plans to 
build a plant at Leesburg on the Maurice 
River. H. Compton, Leesburg, A. D. Cum- 
mins, 207 Westmont Ave., Haddonfield, and 
W. R. Sparks, 1867 Wynnwood Rd., Phila- 
delphia, are the incorporators. 


N. J., Newark—C. A. Goldsmith, 142 Cut- 
ler St., manufacturer of brass and bronze 
castings, plans to rebuild its plant recently 
damaged by fire. 


N. J., Newark—Schafter & Beyer, ,ire- 
cently organized, plans to operate a pfant 
at 32 Bragaw Ave. for the manufacture of 
gasoline torches, etc. Address F. J. 
Schaefer. 


N. J., Trenton—The John A. Roeblings’ 
Sons Co., manufacturers of wire rope, etc., 
plans 1-story addition on Hancock St. 


N. Y., Buffalo — The Columbia Facing 
Mill Co., Bailey Ave. and Pennsylvania 
R.R. has had plans prepared for a brick 
and steel foundry facing mill at Stone 
and Greene Sts., and the New York Cen- 
ne ae. Estimated cost, $18,000. Noted 

ar. L 


Electric 
d 


N. Y., Buffalo—The Kellogg Structural 
Steel Co., 31 Stone St., has had plans pre- 
pared for a 1-story, 55 x 150-ft. shop. Esti- 
mated cost, $10,000. 


N. Y¥., New York—(Borough of Bronx) 
—The Tremont-Webster Bldg. Co., 1662 
Boston Rd., has had plans prepared by S. 
J. Kessler, Arch., 529 Van Courtland Ave., 
for a t-story garage. Estimated cost, 
$150,000. A. F. Schwarzler is Pres. 


N. Y., New York—(Borough of Brook- 
lyn)—Bureau of Supplies and Accounts, 
Navy Dept., Washington, 1 -. soon re- 
ceives bids furnishing at the Navy Yard, 
at Broklyn, under Schedule No. 1244, 1 24- 
in. motor-driven upright drill, 1 double on 
column emery grinder, 1 motor-driven 
grindstone, 1 back-geared, motor-driven, 
screw-cutting tool room lathe, 1 variable 
speed motor-driven milling machine. 


N. Y., New York—(Borough of Brook- 
lyn)—J. Mulstein Co., 211 38rd Ave., manu- 
facturer of iron and contractors’ tools, has 
had plans prepared by C. E. Knetzer, Arch., 
539 58th St., for a 1-story, 60 x 97-ft., brick 
shop at Sackett St. and 3rd Ave. Esti- 
mated cost, $12,000. 


N. Y¥., New York—(Borough of Brook- 
lyn)—The Orient Co. Inc., 753 Nostrand 
Ave. has awarded the contract for a 1- 
story garage. Estimated cost, $20,000. 


N. Y¥., New York—(Borough of Manhat- 
tan)—The Manhattan Brass Co., 33 East 
26th St., has awarded the contract for a 
7-storv factory. Noted Feb. 8. 

N. Y¥.. New York—(Borough of Manhat- 
tan)—The Merchant Shipbuilding Corpora- 
tion. 120 Brovdway, recently incorporated 


~ 


with $20,000,000 capital stock, plans to 
build a shipbuilding plant. H. R. Partridge 
and A. P. McKinstry, New York, and W. 
D. Hart, Glenbrook, Conn., the the incor- 
porators. 


N. Y¥., New York—(Borough of Manhat- 
tan)—W. Pechter, 79 Ridge St., is receiving 
bids for a 6-story, 50x 200-ft. garage. Es- 
timated cost, $50,000. 


N. ¥., New York—(Borough of Queens) 
—The Paper Working Machines Co., 649- 
667 Kent Ave., Brooklyn, has purchased a 
5-acre site at Mill Basin, Jamaica Bay, 
and will build a factory building to in- 
crease the capacity of its plant. 


N. Y., New York—(Borough of Rich- 
mond)—The Kerr Steamship Co., Great 
Kills, Staten Island, recently incorporated 
with $1,500,000 capital stock, plans to build 
a shipbuilding plant. P. L. Woodward, 
Great Kills, J. P. Shelby, Edgemere, L. L, 


R. E. Maloney, Brooklyn, are the incor- 
porators. 
N. Y., New York—(Borough of Rich- 


mond)—The Staten Island Shipbuilding Co., 
1 Broadway, Manhattan, plans to build a 
l-story shop addition and 1-story brick 
foundry to its plant at Port Richmond. Es- 
timated cost, $40,000 and $25,000. 


N. Y., Rochester—The T. H. Symington 
Co., Crescent St., Lincoln Park, manufac- 
turer of railway equipment, forgings, etc., 
plans to build a 1-story addition at At- 
staep aes @nd Crouch St. Estimated cost, 


N. Y., Syracuse—The New York State 
Railways, 303 Gridley Bldg., has had plans 
prepared for a shop and car barn. B. 
Tilton is in charge. 


N. Y., Syracuse—The Sanford Motor 
Truck Co., St. Marks Ave. and West Fay- 
ette St., manufacturer of automobile trucks, 
has been reorganized and plans to build 
an addition to its plant and will specialize 
in the manufacture of 1- and 2-ton internal 
gear drive trucks, and a 24- and 5-ton 
worn’ drive trucks. J. F. Durston is Pres. 


Penn., Allentown—The Allentown Stan- 
dard Manufacturing Co., 725 Hamilton St. 
manufacturer of galvanized buckets, etc., 
is receiving bids for a 2-story, 75 x 100-ft. 
factory to be built on Whitehall and Mead- 
ow St. . F. Franklin is Secy. Ruhle & 
Lange, 12 North 6th St., Arch. Noted 
May 25. 

Penn., Ambridge — The National Metal 
Molding Co. is building a 2-story, 60x 200- 
ft. addition to its plant. 

Penn., Erie—The Metric Metal Co., 10th 
and Pennsylvania Ave. has had plans pre- 
pared for a 1-story machine shop. Richard 

n Co., Arch., Union Bank Bldg., Pitts- 
paren and Commerce Bldg., Erie, receiving 

s. 

‘Penn., Greencastle—The Landis Tool Co. 
has awarded the contract for an addition 
to its plant. Noted June 21. 

Penn., Marietta—The National Casting 
Co., Carlisle, recently organized with 
$50,000 capital stock, plans to establish 4 
plant in the former factory of the Marietta. 
Manufacturing Co. ; 

Penn., Oil City—The Pittsburgh Filter 
Co., Farmers Bank Bidg., has taken — 
the Riverside Engine & Machine Co., Wes 
End Boro, and plans to build an addition 
to same. 

Penn., Philadelphia—The American Pu 
ley Co., 4200 Wissahickon Ave., has award- 
~ | the contract for an addition to its plant. 
Cc. E. Brinley, Vice Pres. Noted June 21. 

Penn., Philadelphia—Fire recently dam- 
aged the plant of the Barrett Manufactur- 
ing Co., Tucker and Bermuda St., manu 
facturer of roofing. Loss, $40,000. 

Penn., Philadelphia—The Consolidated 
Motors Corp., has increased its cap rT 
stock from $1,500,000 to $2,500,000 and wil! 
extend its plant. 

Penn., Philadelphia—The Marine Bras 
Co., recently incorporated with $19, 4 
capital stock, plans to establish a foumt 
to manufacture brass castings. J. 8 
ton is Treas. 

















June 28, 1917 


Penn., Philadelphia — The Pennsylvania 
R.R. has awarded the contract for a 1- 
story shop to be built at Girard Point. 
Estimated cost, $25,000. Noted June 21. 


Penn., Philadelphia — The Pennsylvania 
Steel Export Co., Land Title Bldg., has 
increased its capital stock from $30,000 to 
$210,000, and will extend its plant. 


Penn., Philadelphia—The Renting, Hod 
Castings Co., Tulpehockin St. and high 
Valley R.R., has had plans prepared for a 
l-story, 40x 150-ft. addition to its clean- 
ing mill. Estimated cost, $100,000. W. H. 
Dechant & Son, Arch., 520 Court St., soon 
receives bids. Noted May 10. 


Penn., York—The J. W. Richley Auto 
Co., 237 East. Philadelphia St., has had 
plans prepared by Gemmill & Bellmyer, 
Archs., 37 West Market St., for a 2-story 
garage. Estimated cost, $100,000. 


SOUTHERN STATES 


Ala., Fairfield—The Tennessee Coal, 
Iron & Railroad Co., B-M . eS Birming- 
ham, will spend $11,000,000 for develop- 
ment at Fairfield, to include iron and steel 
product and steel shipbuilding plates. 


Ala., Mobile—The Interstate Car Works, 
incorporated with $20,000 capital stock, will 
establish a plant to build and repair rail- 
road cars. F. W. Ellis, Chicago, Pres. 


Fla., .Jacksonville—J. F. Cushman of 
Philadelphia and others plant to build a 
shipbuilding plant. 


Ga., Savannah—The National Shipbuild- 
ing & Drydock Co., recently incorporated 
with $300,000 capital stock, plans to build 
a plant. ‘ 


Va., Newport News—The Newport News 
Shipbuilding & Drydock Co., is in the mar- 
ket for the following machines: 4 60-in. 
double-end plate punches, 3 _ horizontal 
punches, 2 double-end beam punches, 1 
double-angle shear, 1 angle aoe and 
beveling machine, 2 30-ft. plate planers, 
1 2-arm traversing radial drill, 1 horizontal 
straightening roll, 9 74-ton traveling bridge 
cranes, 2 20-ton traveling bridge cranes, 1 
3-ton gantry crane. 


Va., Richmond—The American Locomo- 
tive Co., 30 Church St., New York, and 
Schenectady, N. Y., has awarded the con- 
tract for a foundry and machine shop to 
be built on north end of 7th St. Estimated 
cost, $30,000. Noted June 14. 


W. Va., Charleston—Bureau of Supplies 
and Accounts, Navy Dept., Washington, D. 
C., soon receives bids furnishing at Navy 
Yard at Charlestown and South Charles- 
town, under schedule No. 1252, 4 back- 
geared engine lathes, 12 heavy projectile 
boring lathes, 17 heavy projectile turning 
lathes, 11 36-in. x 20-ft. motor-driven triple- 
geared lathes, 4 36-in. x 14-ft. triple-geared 
lathes, 8 heavy duty combination thread 
milling and turret machines, 2 40-in. saw- 
cutting off machines, 3 heavy duty 24-in. 
turret machines, 4 24-in. heavy duty motcer- 
driven turret machines, under schedule 
1243, 1 6000-lb. ingot manipulator. 


W. Va., Huntington—The American Car 
& Foundry Co. plans to rebuild its machine 
shop recently destroyed by fire. 


MIDDLE WEST 


Ill, Chicago—The ne | Boiler Co., in- 
corporated in Delaware with $300,000 capi- 
tal stock, will construct a plant here to 
manufacture boilers and steam fittings. J. 
T. Bunting, J. G. Burns and C. W. Shaeffer, 
Incorporators. 


Ill., Chicago—Cohn Bros., 1133 Thropp 
St., is receiving bids for a 1-story, x 
132-ft. garage. Estimated cost, $20,000. 
a I. De sey, 2321 North Ave., Arch. Noted 

ne 21. 


Ill., Chicago—The Electric Steel Co., 
3100 South Wood St., has awarded the 
contract for a 1-story addition to its foun- 
dry. Estimated cost, $25,000. 


Ill., Chieago—The Monigham Foundry 
Co., 2185 Carroll Ave., has had plans pre- 
pared for a 1-story, 92 x 96-ft. addition to 
its foundry. A. P. Weber, Arch., 10 South 
La Salle St., is receiving bids. 


Ill., Chicago—E. J. Rose, c/o Lexington 
Hotel, 22nd and Michigan Ave., has award- 
ed the contract for a 1-story garage. Es- 
timated cost, $30,000. 


Ill., Marion—F. B. Davis, North Market 
St., is receiving bids for a 2-story, 85 x 100- 
it. garage and salesroom. Estimated cost, 
$22,000. N. S. Spencer & Sons, 37 West 
Van Buren St., Chicago, Arch. 





Ill., Quincy—The Electric Wheel Co. is 
building an addition to its plant. J. A. 
Stillwell, Pres. Noted Feb. 8. 


Ind., Frankfort—The fFroankfort Auto 
Co., 360 East Washington St., plans to 
build 1-story addition to its plant. R. A. 
Stevenson is Pres. 


Ind., Ft. Wayne—The Horton Manufac- 
turing Co., Osage and Boone St., will re- 
build its washing and iron machine plant 
which was recently destroyed by fire. 


Ind., Hammond — The Crow-Elkhart 
Motor Co. has purchased a 26-acre site and 
will construct an addition. 


Ind., Indianapolis—The Citizens Gas Co., 
49 South Penn St., will construct a ma- 
chine shop. Estimated cost, $25,000. J. D. 
Forest, Mer. 


Ind., Indianapolis — The Nordyke-Mar- 
mon Co., Kentucky Ave. and Morris S8t., 
manufacturer of mill machinery and auto- 
mobiles, has retained Zettel & Rapp, Archs., 
31 East 5th St., Cincinnati, to prepare 
plans for a i-story, 20 x 300-ft. factory. 


Mich., Grand Rapids—The Michigan 
Hearse & Motor Co., Union Ave. and Pere 
Marquette R.R., is building an addition to 
its plant. 


Ohio, Cincinnati—The Laidlaw Works of 
the Worthington Pump and Machinery Cor- 
poration is having plans prepared for a 
2-story pattern shop. Estimated cost, 
$100,000. B. Baldwin, Arch., 72 Perin 
Bldg., 6th and Race Sts. will soon receive 
bids. Noted May 24. 


Ohio, Cleveland—The Cowles Tool Co. 
had plans prepared for a machine shop 
stonon West 110th St. Estimated cost, 


Ohio, Cleveland—The Harris Calorific Co., 
2108 Superior Ave., Viaduct, has awarded 
the contract for a 2-story, 70 x 150-ft. ma- 
chine shop and electric welding plant. Es- 
timated cost, $30,000. J. B. Hull is Pres. 
Noted May 17. 


Ohio, Cleveland—The Kilby Manufactur- 
ing Co., 4623 Lakeside Ave., N.E., founders 
and machinists, will construct a pattern 
shop. W. S. Ferguson & Co., Arch., 1900 
Euclid Ave., soon receives bids. 


Ohio, Cleveland—The Standard Foundry 
and Manufacturing Co. had plans prepared 
for a factory in Grand Ave., between East 
75th and 79th St. Estimated cost, $10,000. 

Ohio, Columbus—Fire recently destroyed 
the plant of the J. . Hearn Machine 
Works, 115 Vine St. Loss, $80,000. 


Ohio, Columbus—The Kinner Manufac- 
turing Co., 7th Ave. And Scotch St., manu- 
facturer of steel doors and shutters, plans 
a steel addition. Estimated cost, $20,000. 


Ohio, Lorain—The American Shipbuild- 
ing Co., foot of 54th St., has awarded the 
contract for a 1- and 2-story pipe building. 
Estimated cost, $20,000. A. G. Smith is 
Gen. Mgr. Noted May 24. 


Ohio, New Philadelphia—The Wise Mc- 
Clung Manufacturing Co., has taken over 
the Rath Aluminum Co.’s plant and is 
building an addition for the manufacture 
of electric sweepers and electric washing 
machines. 


Ohio, Sandusky—The Bay View Foundry 
Co. is building a l-story, 60x 120-ft. addi- 
tion to its plant to be used as a cleaning 
department. 


Ohio, Springfield — The Buffalo-Spring- 
field Road Roller Co., Kenton St., has 
awarded the contract for a brick addi- 
tion. Noted Apr. 26. 

Ohio, Van Wert—The Advance Machine 
Co., 527 Hamilton Ave., has awarded the 
contract for a 1-story machine shop. Esti- 
—_— cost, $30,000. J. A. Taggart is 

es. 


Ohio, Youngstown—tThe Brier Hill Steel 
Co., Shannon and Division Sts., is in the 
market for electric cranes and plate mill 

uipment to be installed in its new plate 
mills. Noted May 31. 

Ohio, Youngstown — The Youngstown 
Sheet and Tube Co., Stambaugh Bidg., is 
in the market for electric cranes and plate 
mill equipment. Noted June 14. 


Wis., La Crosse—The La Crosse Tractor 
Co., manufacturer of gas an oil tractors, 
bee purchased a site and will construct ad- 

ons. 


Wis., Milwaukee—The Gemco Manufac- 
turing Co., South Pierce St., manufacturer 
of auto supplies, will construct a 3-story, 
50x 100-ft. addition to its plant. 


Wis., Milwaukee—The Le Roi Co., 60th 
Ave. and Mitchell St., manufacturer of 
gasoline and automobile engines, is con- 
structing an 80x 170-ft. brick and steel 
addition to its machine shop. C. W. Pen- 
cock, Gen. Mer. 
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Wis., Milwaukee—The Magnetic Realty 
Co., c/o R. Newton, 185 Mason St., has 
awarded the contract for a 2-story garage, 
to be built on Biddle and Jefferson Sts., 
to be leased to the Curtis Rubber Co., 472 
Milwaukee St. Estimated cost, $30,060. 
Noted June 21. 
WEST OF THE MISSISSIPPI 

Colo., Denver—M. E. Pence, 1615 East 
Colfax St., will construct a garage. Esti- 
mated cost, $20,000. 

Iowa, Grinnell—Hagen Bros., 717 4th 
Ave., is receiving bids for a 2-story garage. 
Estimated cost, $30,000. W. D. Holtzman, 
Adel, Arch. 

Iowa, Washington—J. F. Duffy has 
awarded the contract for a garage. Esti- 
mated cost, $25,000. 

Mich., Benton MHarbor—The Chicago 
Stove and Range Co., c/o J. E. Fitzgerald, 
2033 South Clark St., both of Chicago, 
plans to build a machine shop. 

Mich., Owosso — Fire recently damaged 
the plant of the Mullinex Pipeorgan Co. 
Loss, $8000. 

Minn., St. Paul—The Convertible Tractor 
Co.. 510 Kasota Bldg., Minneapolis, has 
awarded the contract for a 1-story shop. 
Estimated cost, $2500. Noted June 14. 

Mo., Kansas City—K. S. Cook, plans to 
build a 2-story brick garage. Estimated 
cost, $26,000. 

Mo., Kansas City—The Kansas City 
Railways plans to install machinery in its 
repair shops at 96th St. and Lister Ave. 
to build its own cars. A. T. Hunt, Chicago, 
Consult. Engr. 

Mo., St. Louis—The Spring Wheel Co., 
incorporated with $100,000 capital stock, 
will .construct a plant to manufacture 
spring wheels. J. D. Puff, R. H. Puff, and 
associates, incorporators. 

Neb., Omaha—The McCaffrey Motor Co., 
10th and Howard St. will soon award the 
contract for a 3-story garage. Estimated 
cost, ‘$25,000. 

Okla., Enid—Geronimo Motor Co. has 
awarded the contract for a factory. Noted 
May 31. 

Tex., Dallas—R. E. Bramlett, 207  Scol- 
lard Bldg., has awarded the contract for a 
garage. Estimated cost, $2,000. 


WESTERN STATES 


Calif., Los Angeles—The Crelling Ma- 
chine Shop has had plans prepared by 
Marsh & Howard, Arch., 214 Broadway 
Central Bldg., for a i1-story, 30x 100-ft. 
a addition on Railroad St., near Main 


Calif., Los Angeles—The Whiting-Mead 
Comercial Co., 415 East 9th St., manufac- 
turer of sanitary enamel and iron ware, 
will construct a 1-story, 100x 210-ft. fac- 
tory at Alameda St. and Vernon Ave. Esti- 
mated cost, $50,000. 

Calif., Sacramento—Fire recently de- 
stroyed the machine and repair shop of 
Peterson, Gage & Real. Loss, $12,000 

Calif., Samoa—The Hammond Lumber 
Co., Eureka, plans 4 way shipbuilding plant 
here, and will install special sawmill ma- 
chinery and several self propelling cranes. 

Calif., San Diego—C. F. Christian, Cen- 
tral Mortgage Blidg., is organizing a com- 
pany with $100,000 capital stock, and will 
construct a plant at Adams and 4list Sts. 
to manufacture automobile specialties and 
hardware. 

Calif., San Diego—J. B. Mitchell of Los 
Angeles and L. Fighera, representing a 
syndicate, has purchased 50 acres of tide- 
lands between 28th and 30th Sts., plans to 
establish a shipbuilding plant. 

Ore., Portland—The Maine Shipbuilding 
Co. is having plans prepared by A. L. Ket- 
schum, Enegr., c/o Y. M. C. A., for a ship- 
building plant. 

Wash., Irondale—The Pacific Coast Steel 
Co. is rebuilding its plant here. Estimated 
cost between $25,000 and $30,000. 

Wash., Olympia—The Sloan Shipbuild- 
ing Corporation, Seattle plans to build an 
addition to its plant at Olympia. Estimated 
cost, $40,000. 

Wash., Seattle—The Pacific Shipbuildin 
Corp., recently organized by D. Hollywood, 

. Pederson, C. E. Stuart and G. Olson, 
will construct a shipbuilding plant. 

Wash., Seattle—The Paterson-MacDon- 
ald Co., recently incorporated, will con- 
struct a shipbuilding plant on East Mar- 
ginal Way and turn basin No. 1. The 
first unit will cost $250,000. Adam Pater- 
son, Clinton St., Ogden, Utah, interested. 

Wash., Seattle—The Sandstrom Ship- 
building Co., is building a shipbuilding 
plant on an 8$-acre site with 100-ft. front- 
age on the Puget Sound. H. H. Sandstrom 
is Gen. Mer. 
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CANADA 
B. C., Victoria—The Foundation Co., 
Ltd., will construct a shipbuilding plant. 


B. C., Victoria—McPherson & Fullerton 
Co. plans to build a shipbuilding plant. 


Address H. M. Fullerton. 
Man., Winnipeg—The Stewart Shear 
Loader Co., Ltd., 470 Martin Ave., plans 


to build a factory for the manufacture 
of agricultural implements. Estimated cost, 
$75,000. J. S. Menzies, Mer. 

Man., Winnipeg—The Winnipeg Foundry 
Co., Ltd., 115 Robinson St., plans to re- 
build its plant recently destroyed by fire. 
Noted June 14. 

Ont., Bracebridge—The Muskoka Foun- 

Co. has purchased additional property 
for extensions and will be in the market 
for machinery, new tools, motive and shaft- 
ing, etc 

Ont., Bridgeburg—E. H. Oversmith, c/o 
Deal Buggy Co., Jonesville, Mich., will es- 
tablish an automobile plant here. 

Ont., Chatham—The International Har- 
vester Co., manufacturer of agricultural im- 
plements, has had plans a for a 
foundry on Grand Ave. stimated cost, 
$15,000. 

Ont., Elmira—The Machinery & Trans- 
mission Co. plans to build an addition to 
its plant. timated cost, $15,000. 

Ont., Sarnia—The Mueller Manufacturing 
Co. plans to build an addition to its plant 
for the manufacture of brass tubes and 
rods. 

Maisonneuve—The American Can 
Broadway, New York is building 
brick factory. Estimated cost, 

Noted May 31 


GENERAL 
MANUFACTURING 


NEW ENGLAND STATES 


Conn., Waterbury—The American Mills 
Co., c/o A. J. Smith, 313 Mill St., manufac- 
turer of elastic fabrics, has awarded the 
contract for a 3-story addition to its fac- 
tory. 

Mass., 
the chemical plant of T. C. 
Atlantic St. 

Mass., Boston—Fire recently damaged 
the plant of the International Cotton and 
Woolen Waste Co., 97 K St. 


Mass., Boston—The Quincey Market Cold 
Storage & Warehouse Co., 53 Commercial 
St., has awarded the contract for 11-story 
cold storage plant. 


Mass., Holyoke—The American Writing 
Paper Co. has awarded the contract for_a 
3-story factory to be built on Water St. 
Estimated cost, $25,000. 

Mass., Lowell—The Saco Lowell Shops, 
Dutton St., manufacturer of woolens, has 
awarded the contract for 5 and il-story 
factory. Estimated cost, $100,000. Ad- 
dress E. E. Blake. 

Mass., Stoughton—The J.W .Wood Elas- 


tic Web Co., Rose St., has awarded the con- 
tract for a 2-story addition to its factory. 


Que. 
Co. 130 
-story, 
$400,000. 


Boston—Fire recently damaged 
Ashley & Co., 


Estimated cost, $20,000. TT. Haydock is 
Pres. 
Mass., Worcester — J. Berwick has 


awarded the contract for a 1-story mirror 


factory to be built at 3 May St. Esti- 
mated cost, $12,000. 
Mass., Worcester—The Millis Woven 


Cartridge Belt Co., 70 Webster St., is build- 
ing a 3-story factory. 

Mass., Worcester—Whittall 
692 Southbridge St., manufacturer of car- 
| ame has awarded the contract for its fac- 
ory. 


& Thomas, 


R. 2, Woonsocket—The Woonsocket 
Spinning Co. has awarded the contract for 
a i-story, 135x210-ft. mill. Estimated 
cost, $40,000. Noted May 17. 


MIDDLE ATLANTIC STATES 


Del., Wilmington—The Standard Kid 
Manufacturing Co., recently organized, has 
acquired a site at 14th and Monroe S&t., 
and will construct a leather manufacturing 
plant. P. A. Monigle, Secy. 


Md., Baltimore—The City Box Co. will 
soon award the contract for a 2-story fac- 
tory. Estimated cost, $20,000. Sparkin & 
Childs, 15 Courtland St., Arch, 


Md., Baltimore—Tucker Mills, 428 Sara- 
toga St., has leased the Zion Church prop- 
erty and plans to remodel same and will 
install machinery for the manufacture of 
automobile-tire products. 
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N. J., Hoboken—Fire recently damaged 
the plant of the Hibbe Chemical Works. 
Loss, $10,000. 

N. J., Jamestown The Cleveland 
Worsted Mills, 5932 Broadway, S.E., has 
had plans prepared for a factory. 


N. J., Kingsland—(Rutherford P. 0.)— 
The Bridgeman Smith Co., 487 Kent Ave., 
Brooklyn, N. Y., is having plans prepared 
sa beer box factory. timated cost, 


N. J., Newark—The Celluloid Co., 290 
Ferry St., will construct a i-story, 28 x 68- 
ft., brick factory at 51 Westcott St. Esti- 
mated cost, $3500. 


N. J., Newark—The U. S. 
Carrier Co., First National 
plans to build i-story factory. 
cost, $6000. H. Drake, Pres. 


N. J., Paulsboro—The Mantua Chemical 
Co. has awarded the contract for a 1-story, 
10 x 65-ft. and 10x 41-ft. addition to its 
crusher plant. Noted May 31. 


N. J., Trenton—The Delion Tire & Rub- 
ber Co., Whitehead Rd., has been incor- 
porated with $3,500,000 capital stock, to 
manufacture rubber and rubber products, 
and has awarded the contract for 2 addi- 
tions to its plant on East State St. Noted 
May 25. 

N. J., Trenton—The Dural Rubber Co., 
recently incorporated with $200,000 capital 
stock, will establish a plant to manufacture 
automobile tubes, tires, etc. a . Bub- 
bee, E. H. and A. Wilson and J. E. Gill, 
interested. 


N. J., Trenton—The Home Rubber Co., 
Wolverton Ave., manufacturer of mechan- 
ical rubber goods, has acquired a site ad- 
sccaing its plant and will construct an ad- 

on. 


N. J., West Hoboken—The Schwarzen- 
bach-Huber Co., 500 Oak St., manufacturer 
of silk, will construct a 1-story addition to 
Hye ae on Spring St. Estimated cost, 


N. Y., Brownsville—The Brownsville Pa- 
per Co. will construct an addition to its 
plant during the summer, 3-story, 33 x 83- 
ft., concrete and steel. C. E. Eaton, Engr., 
Sherman Block, prepared plans. 

. ¥., Lockport—The Lockport Paper Co. 

St., is having plans prepared for a 1- 
40x 110-ft. brick, steel and 


Safety Egg 
Bank Bidg., 
Estimated 


N 
Mill 
and 2-story, 


reinforced concrete factory. H. Nickols, 
Mer. 
Penn., Philadelphia—Fire recently de- 


stroyed the garage of Gimbel Bros., 
and Market Sts. Loss, $100,000. 


Penn., Philadelphia—R. A. Humphreys 
Sons, 909 Filbert St., manufacturer of 
tents, plans a 2-story, 20x 120-ft. addition 
on Callowhill St. 


Penn., Philadelphia — The Pierce-Arrow 
Tire and Rubber Manufacturing Co., 406 
East Rittenhouse St., Germantown, has had 
plans prepared by J. O. Hunt, Arch., 114 
Montgomery St., Trenton, N. J., for a fac- 
tory. Estimated cost, $150,000. 


Penn., Philadelphia—The Plexus Tire and 
Rubber Co., State Rd. and Levick St., has 
had plans prepared for a 2-story addition 
to its plant. M. W. Easby, Engr., 1420 
Chestnut St., receiving bids. Noted June 21. 


21st 


Penn., Pittsburgh—Fire recent! de- 
stroyed the plant of the Pittsburgh Electro 
Galvanizing Co., 2624 Smallman St. ss, 


$10,000. 

Penn., Pittsburgh—X. Wittmer has ac- 
quired a site at Liberty Ave. and Rebecca 
St., East End, and will construct a garage 
and repair plant. Estimated cost, $200,000. 

Penn., Scranton—Wilson & Co., Chicago, 
c/o W. J. Cawley, 18 Dockash PIl., Scran- 
ton, has had plans prepared for a 2-story 
packing plant to be built on Spruce and 


Mifflin St. Noted June 11. 
SOUTHERN STATES 
Ala., Alexander City—T. C. Russell 


plans to build a cotton mill. 

Miss., Columbus—Chamber of Commerce 
plans to establish a cold storage plant. 

N. C., Coleridge—The Enterprise Manu- 
facturing Co. plans to build addition to its 
plant and wil — same with looms for 
weaving cotton cloth. 

N. C., Elizabeth—The Ideal Hosiery Co., 
organized with $50,000 capital stock, will 


establish a hosiery mill. M. B. Sanders, 
Mgr. 
N. C., High Point—The Ford-Elkin 


Glass Co. plans to build a plant. 


N. C., Rocky Ford—T. Parker, Cashier 
Rocky Ford Bank, and others, plans to 
organize a company and will establish a 
knitting mill. 
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Portsmouth—The Southern Fibre 
c/o Hinde Dauche Paper (Co 
Sandusky, will construct a pulp plant along 
the Belt Line R.R. International Process 
Co., 5 Beekman St., New York City, Engr. 


MIDDLE WEST 


Iil., Chicago—The Oscar-Heineman Co., 
2701 Armitage Ave., silk manufacturers, 
as pee a te ans wae Cqmatruct a 
-story a on to s ant. 
cost, $100,000. r a 


til, Chicago—Curt Teich, manufacturer 
of postal cards, has had plans prepared 
for a 2-story, 41x 92-ft. addition to its 
factory at 4642 West Ravenswood St. Esti- 
mated cost, $30,000. Vitzthum & Teich, 
Arch., 21 West Van Buren S&t., receiving 
bids. Noted June 21 

Ii, Chicago—The Turner Manufacturing 
ch. a LF are frames, has 
awarde e contract for a 3-story factory. 
Noted June 14. - ” 

Ill., Mattoon—The Steidl Bros., 2020 
Western Ave., plans to rebuild their pack- 
ing plant. Estimated cost, $15,000. 

Ill., Mattoon—The Lowden Canning Co. 
is building a 1- and 2-story factory. Esti- 
mated cost, $12,000. F. Buckingham, 
Supt. 

Ind., Lafayette—Fire recently destroyed 
the plant of the Lafayette Packing Co., Wa- 
bash Ave. Loss, $25,000. 

Mich., Belding—The Richardson Silk 
Mills, has awarded the contract for a 2- 
story addition to its factory. 

Mich., Grand Haven—The Ottawa Leath- 
er Co. has awarded the contract for a 3- 
story addition to its plant. 

Mich., Monroe—The Wiess Fiber Con- 
tainer Co., 52 Union St., has awarded the 
yo for a 3-story addition to its fac- 
ory. 

Mo., St. Joseph—The Betreall Shoe Co., 
4th and Jule St., plans to build a 7-story, 
brick and stone factory. Estimated cost, 

70,000. R. Meir, Lincoln Bldg., Arch. 

Wis., Eau Claire—Fire recently damaged 
the plant of the Delle Paper and Pulp Co. 
Loss, $2000. : 

Wis., Kenosha—Armour & Co., Union 
Stock Yards, Chicago, is building a branch 
packing house on Ridge St. Estimated 
cost, $100,000. 

Wis., Milwaukee—Fire recently damaged 
the plant of the Federal Asbestos Co., 931- 
935 30th St. Loss, $2500. 

Wis., Onalaska—The Western Spinning 
Mills is building a 2-story factory. Esti- 
mated cost, $15,000. B. C. Stickler, Mgr. 


WEST OF THE MISSISSIPPI 


Ark., Ft. Smith—The Harding Window 
Glass Co., organized with $100,000 capital 
stock, will construct a 60-blower plant. C 
H. Harding, Clarksburg, W. Va., Pres. and 
Gen. Mer. 

Ark., Ruddells—The Arkansas Lime Co. 
plans a plant with which to grind gkss 
sand. Estimated cost, $25,000. 

Ark., Walnut Ridge—The Walnut Ridge 
Hoxie Compress Co., recently incorporated 
with $50,000 capital stock, will equip a 
compress with a daily capacity of 10,000 
bales. S. C. and W. A. Dowell, S. E. Spikes, 
J. G. Richardson, some of the incorporators. 

Okla., Oklahoma—The Sun Light Carbon 
Co., recently incorporated with $75,000 capi- 
tal stock, will establish a carbon manu- 
facturing plant. , i Horton, P. P. 
Petersen, Oklahoma and W. W. Kathan, 
Rockford, Ill, incorporators. 

Tex., Childress—H. W. Smith has pur- 
chased the Childress Tanning Yard and 
will construct a tanning plant and install 
machinery. 

Tex., De Leon—The De Leon Compress 
and Warehouse Co. will construct a cotton 
compress. Estimated cost, $40,000. W. B. 
Starr, stockholder. 


WESTERN STATES 


Calif., San Diego—The Standard Can- 
ning Co., recently organized with $200,000 
capital stock, plans to establish a fish and 
vegetable cannery. A. Bassett, F. T. Weir 
of Chula Vista, E. E. Hendee and J. A. 
Williams of San Diego are interested. 


Wash., Spokane—The Union Match Co., 
West Duluth, plans to build a 2-story, 60x 
120-ft. box factorv on Sprague Ave., near 
the city limits. Estimated cost, $60,000. 

Wash., Seattle—The Libby, McNeil & 
Libby Co., 227 Jackson St., plans to_build 
a canning plant and dock on Lake Union 
FY eae foot of Roanoke St. Estimated cost, 


CANADA. 


Ont., Hamilton—The Canadian Colored 
Cotton Co. plans to construct an addition 
to its mill. Estimated cost, $60.000. 
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P.& W. Die-Stock Set No.4 

















Standards and Gauges 
Accuracy Unequaled 




















PRATT & WHITNEY | | 


Shamma all 


PRATT & WHITNEY CO. 


GENERAL OFFICES, lll BROADWAY, NEW YORK 
WORKS, HARTFORD, CONNECTICUT 


These sets are furnished in various ca- 
pacities for either U. S. Standard, S. A. E. 
Standard, Whitworth Standard or “V” 
Form. The Pratt & Whitney policy of high- 
est quality materials, together with the 
necessary refinement and accuracy, is main- 
tained in all tools composing these sets. 


PROMPT SERVICE 


is assured at our nearest store, where 
P. & W. Small Tools are carried in stock 
for immediate delivery. Place your order 
there today. 


OFFICES AND AGENCIES CARRYING PRATT & WHITNEY SMALL TOOLS IN STOCK: 





CISCO: | 16 to 18 Fremont St. NEW ORLEA 






NEW YORK: 326 Hudson St. BOSTON: 93-95 Oliver St. PHILADELPHIA: 405 N. sees | St. CLEVELAND: 730 Superior Ave. DETROIT: Kors - 
CHICAGO: 571 W. Washington Blvd. ST. LOUIS: 516 N. os St. CINCINNATI: 338 W. 4th St. BIRMINGHAM, ALA.: 2015 First Ave. SAN F 

NS, LA.: Patterson Co., Ltd. ST. PAUL, MINN.: Robinson, Cary & Sands Co. 
Hendrie & Bolthoff Mfg. & Supply Co. CANADA: Pratt “ Whitney Co., of Canada, Ltd., Dundas, Montreal, Toronto, Winnipeg and Vancouver. 








DENVER, GOLO.: 
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Delivery from stock 
as fast as railroads can carry them 





30-in. Heavy Forge Lathes 


16, 18 and 20-ft. Beds 
With complete electrical equipment and controllers. 





| Full swing - 30-in. 


| Swings Over carriage - - 15-in. 
Takes between centers 16-ft. bed, 
tailstock flush - - 9-ft. 2-in. 


Direct drive from 3-to-1 Motor. 


Subject to Prior Sale 


The Lodge & Shipley Machine Tool Co. 


Cincinnati, Ohio, U. S. A. 
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uper-Satisfaction 


The man who operates a Bradford Lathe, no matter 
how poor a machinist he may be, is forced to acknow- 
ledge the perfect manner in which they are built and 
the many refinements which add to their value as an 
everyday working tool. 


This satisfaction is reflected in his work and carried 
through him, right up to the “boss” in the big office 
upstairs. 


Have you felt it yet? If not try it out. 
Let us send you some ‘“‘Bradford”’ facts. 


The Bradford Machine Tool Company 


Cincinnati, Ohio, U. S. A. 


DOMESTIC AGENTS—Swind Machinery Co., Philadelphia, Penn. Taylor Machinery Co., Boston, Mass. Somers, Fitler & 
Todd Co., Pittsburgh, Penn. The Stocker-Rumely-Wachs Co., Chicago, Ill. Pacific Tool & Supply Co., San Francisco, Calif. 
The Mine & Smelter Supply Co., Denver. Colo. The E. A. Kinsey Co., Cincinnati, Ohio, Indianapolis, Ind. 





*y 
er | 

































Buying—AMERICAN MACHINIS T—Section Vol. 46, No. 26 


Manufacturing Rifle DartsAt 


rk 7 





COOTTTGTEURLL REESE 








And here’s what New England 
Westinghouse thinks of them— 


“The Cincinnati Automatic Millers are doing the heaviest 
work on the receivers for rifles. The cuts are wider and 
deeper than are being handled on any other machine. The 
Cincinnati Manufacturing Miller is considered by our shop 
men as the best miller in the plant for the work that 
comes within its range.” 


On the Now18 Cincinnati 
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Operation 23 on the Receiver 












The last of a series of three advertisements 
showing three operations on military rifles 


Speed—60 R.P.M. 

Feed—.0385 in. per revolution. 
Feed per minute—2.305 in. 
Machining Time—2.15 minutes. 


Total Time per operation, including loading and 
unloading of fixture—2.98 minutes. 


Where parts have to be produced in quantities 
and they must also be accurate, the Cincinnati 
18-in. Automatic exactly meets the requirements. 
In fact, it was designed to meet them. 


Rifle parts, automobile parts, firearms, type- 
writers, adding machines, etc. A Bulletin with 
full particulars will give you a comprehensive 
idea of the machine’s fitness for this work. Will 
you write for a copyP 


Made with 12-, 18- or 24-in. table travel. 


the Cincinnati Milling Machine Co. 


Cincinnati, Ohio 


P\ticoyiiteliC@uitlinicedu teenie 
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Ingersoll Inserted Tooth Face 
Milling Cutters 


Are in a Class by Themselves 


Ingersoll Heavy Planer Type Millers use more inserted tooth 
cutters than other types, and we are constantly improving these 
cutters to make our machines more efficient. When you think of 
ordering Inserted Tooth Cutters, you, therefore, think of 
“Ingersoll,” just as you think of “Ingersoll” when Heavy Planer 
Type Millers are mentioned. 


There are different designs for different classes of work. 


Write us fully in regard to your needs. 


The Ingersoll Milling Machine Company 
Main Office and Works: Rockford, Ill. 


INGERSOLL 
xoc64 A 


















June 28, 1917 
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_) ee ved 
A Moving Picture of the 
Prestwich Fluid Gaug 


Look down this row of instruments, from left 
to right; the picture shows the Prestwich 
Fluid Gauge in various positions and gives 
you a good idea of the simplicity of the in- 
strument. 





































Any boy or girl can use the Prestwich Fluid 
Gauge and accurately measure great quantities 
of duplicate parts. 


A ‘‘Prestwich”’ magnifies 1250 times and a 
ten-thousandth looks like a foot. 


Minimum mental effort is required to operate. 
Skill is not a qualification, neither is a sense 
of touch. If the operator can pass a piece 
through an aperture and read the position of 
fluid in a glass tube, he can successfully and 
accurately gauge any number of pieces with 
the Prestwich Fluid Gauge. 


Write for details. 


COATS MACHINE TOOL CO., Ine. 


30 CHURCH ST., NEW YORK 
AAT TEENS mR eRe HOrRORRRRRR 











Buying—AMERICAN MACHINIS T—Section Vol. 46, No. 26 





HISTORY OF THE 


Chapter 25 

























The Ancient Mexicans 
Practiced Drilling 








Ancient Mexico contributed a share in the history of 
drilling. 


The above picture, after Lord Kingsborough, represents 
the simplest form of drilling, as well as that most widely 
known, and occurs constantly among Mexican paintings. 
The persons manipulating their drills are always repre- 
sented in typical postures, occupied with the work. 


The illustration shown is a curious representation of a 
man apparently revolving a shaft, while two assistants 
steady the log. 


In the Mendoza codex of Lord Kingsbor- 
ough’s great work on Mexican antiquities, 
there are two illustrations, one above the 
other, as represented. These objects are so 
similar in some of their characteristics to 
the drill that they are offered for what they 


6 are worth. The lower figure is apparently a 
i 





frame and in some way connected with 
spinning, though it also may be used, if 
there were a disk placed upon the shaft, 
as a most successful drill frame. 
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CINCINNATI BIC KFORD| 


4,5 and 6-ft. Regular Plain 
Radial Drilling Machine 


The head is of unusual construction 
completely enclosing its gearing, af- 
fording protection to the operator 
and eliminating dust and grit from 
its working parts, is narrow gibbed 
on arm and freely adjusted. 

The unusually powerful clamping de- 
vice on column for locking arm in po- 
sition is very effective and does not 
change position of arm or drill spindle 
when operated. 

Column fitted with inner trunk having 
two large ball bearings interposed be- 
tween them at top which permits the 
outer one carrying the arm to revolve 
freely, which allows positioning of 
drill with extreme ease. 


The arm is of most approved design, 
extremely stiff, providing generous 
support, and long, narrow guideway 
for head. 








r PCE 


CINCINNATI 


24 to 42-in. Heavy Pattern 
Upright Drilling Machine 


The Head is adjusted by a steel rack 
and pinion, is provided with means 
for taking up wear on the spindle 
sleeve, is counterbalanced by a weight 
inside the column, and is readily 
clamped wherever set. 


The Automatic Trip disengages the 
feed at any predetermined depth and 
guards against the spindle being ad- 
vanced beyond its intended range of 
movement. 


The Depth Gauge is cut on the front of the 
spindle sleeve, is graduated in inches and 
millimeters, and reads to a depth of from 11 to 
16 inches, according to the size of the ma- 
chine. 


The Frame consists of a deep generously- 
ribbed base, a large accurately-ground 
column, a shapely gear-guarded yoke, a stiff 
well-placed back brace, and a simple con- 
veniently-located bel* shifter. 


The Cincinnati Bickford Tool Co. 


Oakley, Cincinnati, Ohio, U. S. A. 


Drilling Machinery for Both High Speed and Ordinary Drills 





il 
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It is well to remember that the Flat Turret Lathe is 
adapted to bar work as well as chucking work. Moreover, 
the Double Spindle machine—for chuck work alone— 
offers practically double production per man and machine, 
and in its particular field cannot be equaled for economi- 
cal production. 


Vol. 46, No. 26 





Wire Wheel Hubs and 
the Flat Turret Lathe— 
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Here is one of the hundreds—even thousands—of operations con- 
nected with automobile -manufacture, in which the Flat Turret 
Lathe has demonstrated its economical usefulness. 


These wire wheel hubs are steel castings, and their largest diameter 

when finished is 73 inches. They are machined— inside and out— 

= the Flat Turret Lathe at the consistent rate of 40 per ten-hour 
ay. 


A particularly good illustration of the Flat Turret Lathe chasing 
attachment is contained in the photo on this page. Here an internal 
thread on the hub is being cut with all the accuracy of an engine 
lathe job, at the speed of the turret lathe. This attachment is one 
of the most valuable tools in our equipment, and has been a source 
of great satisfaction to thousands of our users. 


Would your work profit by this method of handling? Ask us. 


Jones & Lamson Machine Company 


Springfield, Vt., U.S. A. and 109 Queen Victoria St., London, E. C. 
France, Spain and Belgium: F. Auberty & Co., 91 Rue de Maubeuge, Paris; Holland: Spliethoff, 


Beeuwkes & Co., Rotterdam. 
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60 feet per minute; j-inch feed. 
Total reduction, 13-inch. 














In the Cincinnati Milling Machine Co.’s shops this 24-inch 
Motor-Driven “American” Lathe is turning Chrome Nickel 
Milling Machine Spindles at 60 feet per minute, with an é-inch 
feed, using 2 tools, making reduction of 1%-in. in diameter. 


This is not a test record. It is the actual performance of this 
lathe day after day for the past 3 years, and its work is just as 
satisfactory today as when the lathe was installed. 


Another 
Example of 


For all-around qual- 
ity and efficiency the 
**American’’ Lathe 
is above par. 


The American 


Tool Works Co. 
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“American” lathes are built for such service. They are ex- 
tremely powerful, heavy and rigid, yet are very easily handled. 
The gears in the head are large and of coarse pitch. They are 
made of the proper materials, and run in oil. Every running 
bearing in the machine is bronze bushed and renewable in case 
of wear. Every gear in the double plate apron is steel. The rack 
pinion is hardened and has stub teeth. Every gear in the quick 
change mechanism is steel, and has 20° pressure angle teeth. 


AMERICAN 





Efficiency 


Do you want to 
know where you 
can see some of 
these lathes 
running in your 
vicinity ? Just 
drop us a line, 
and we’ll tell 
you. 


Cincinnati, 


Ohio, U.S. A. 
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E is the production manager, and “‘he is on the 
carpet.” 


The cost superintendent is showing him last month’s 
cost records on a certain type of gear. The conversa- 
tion that ensues is somewhat as follows: 


Cost Superintendent—‘We must cut down the cost 
of these gears. They are mounting every month, 
whereas on other parts a reduction is shown or else 
we are breaking even.” 


Production Manager—‘‘Well, what would you sug- 
gest? We have been making these gears in this way 
for years, and while we.have had our troubles with 
repairs, etc., a better solution has not presented itself.” 


Cost Superintendent—‘‘Well, what about making 
this gear in one piece, instead of from three pieces 
riveted together?” 





Production Manager—‘‘If we do, how will we cut the 
teeth in the two end gears?”’ 

Cost Superintendent—‘‘Why, haven’t you read the 
Fellows Gear Shaper advertisements; they claim that 
the Gear Shaper will cut cluster gears when the 
clearance is } inch or more.” 


This is not the only Production Manager that is in 
trouble, and this is not the only type of gear on which 
the Gear Shaper will show a saving over any other 
known method. The Gear Shaper not only cuts gears 
more accurately, but produces them in larger quan- 
tities and at greatly reduced costs. 

If you have any gear problems, why not write our 
engineering department? The suggestions you get 
may be the means of saving you considerable trouble 
and money. This service is yours for the asking, and 
has no strings tied to it. 








appear in the American Machinist illustrating and explain- 


(core is the Fifth of a Series of Advertisements that will 
ing the Service rendered by the Fellows Gear Shaper in-) 


The Fellows Gear Shaper Company, Springfield, Vermont, U.S.A. 


Foreign Agents: Alfred Herbert, Ltd., Coventry, England; Paris, France and Spain; Milan, Italy; Yokohama, Japan; Calcutta, India. 
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IDoes This Man Need? 


He needs 
The Gear Shaper Service 





























Sp, W 


IN, 
SFIELD, VERMONT: © 
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) EMPSMITH 


We could talk to you until doomsday about the exceptionally high 
quality of Kempsmith material and workmanship. When we got 
through you would 
probably think, “Sure 
we know all that—that’s 
what they all say.”’ But 
listen to this: 


Two purchasers of 
Kempsmith Milling Ma- 
chines have recently had 
occasion to disassemble 
their machines. One of 
these is located in Freeport, 
Illinois, the other one some- 
where in France. The first 
machine was shipped eleven 
years ago and needed to 
have the spindle reground, 
as it was .002 in. out of 
round. The latter machine 
went out since the big rush 
began and was taken apart 
with the frank intention of 
finding out just what kind 
of machines those Ameri- 
cans were sending over. 
Both purchasers have taken 
the trouble to report to us 
what they found. Although 
expressed in different 
tongues, the verdict is prac- 
tically the same. 





“We wish to’ congratulate you on the excellent quality of materials in your machines. 
We had a good opportunity to see the materials used and the excellent workmanship.” 


This is just what we try to make plain and convincing to you in our catalog. Send 
for your copy today. 


THE KEMPSMITH MFG. COMPANY 


MILWAUKEE, U.S.A. 
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Test Specimens trom 
Gun Forgings may be 
Obtained with Dts- 
patch Through the 
Use of Newton Rack 
Driven Slotting Ma- 
chines. 


See Catalogue No. 49 for 
specifications and dimensions. 








Some of the chips from one of our 54-in. Geared Slotters installed in The Heppenstall Knife and Forge Co., Pittsburgh 


NEWTON MACHINE TOOL WORKS, Inc., Philadelphia, U. S. A. 















venir 
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The P & J Department of the Plant of the 
Autocar Company, Ardmore, Pennsylvania 
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If you could see an X-ray 
of the Autocar— 


the speedy, powerful little commercial motor that has kept in 
the fore so many years as a productive trucking unit—you would 
see many pieces made with 


POTTER & JOHNSTON 


MANUFACTURING AUTOMATICS 


The piece in the foreground of the round picture on the other page 
for instance, is the Autocar front hub. It is of malleable iron, 
approximately 42 in. in diameter. Operations shown including 
threading, with a self-opening die, are completed on the hub at 
the net rate of 75 per day. The machine formerly used on this 
same piece produced but 60 hubs per day. 


Figure the increased daily production on this one piece made possible by 
P & J handling—multiply it by the working days in a year and you havea 
tangible idea of the productive poss‘bility of this machine. Let us help 
you study out your problem—perhaps we can show you some surprising 
figures regarding your own production. Write us. 


Potter & Johnston 
Pawtucket, Rhode Island 
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AUTOMATIC’. GREWIMNG oH 
Bee vaen -a BOSTON AGH 





The Acme 
Multiple 
Spindle 
Automatic 


Capacities up to 














334 in. Diameter 





the work come true to gage? 
Is the Finish smooth? 


Was the operation time the best? 
These are the requirements on practically all classes of screw machine work. 
With Acmes, the fine tool adjustments and rigid construction stand for 
the utmost in accurate output—production that comes uniformly true to 
gage to the last piece in the run. 
You get a better finish on your work because on the Acme eight regular 
tool positions allow two tools of the same type to pass over the piece in 
different positions. 
The operation time on any job, simple or complex, is the time required to 
perform one operation on it and only one. This is made possible by 
using all the tools at once on four bars of stock—it’s the Acme Way. 

‘ Have you had Acme production figures on your work? 
Send samples or blue prints for estimates. 





‘= STAND: a \ ino AN D L 


uy 
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IE Rapid Production Demands Better Threading Dies 


| gee production schedules 
and extreme precision 
for accuracy on screw and 
threading machines has placed. 


a heavy burden upon the 
threading tools used. 


No longer is a Die Head 
purchased on its ability to cut 
accurate threads alone, but upon its stability to cut 
at a more rapid rate and over a long period of time 
without repairs or frequent grinding of chasers. 

The NAMCO Self-Opening Die was perfected to cope with this 


situation first in our own shop—thousands are also in use elsewhere. 





To take care of the strains due to rapid production, we use a heavy 
one-piece body, and exceptionally heavy wide cam ring arms give 
the chasers the needed support directly over their cutting edges. 
The fewest number of parts are used and all working parts are 
carefully hardened and ground. Particular attention is given to 
methods of heat treating the chasers, and each set must pass a 
rigid working test before being sent out. 


NAMCO Dies are built right—they stand the test of heavy pro- 
duction. We build them for all requirements, shown in catalog,— 
How about Yours? 
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You Can Probably Use 
Your Old Murchey Tapsand Dies 
On U. S. Shell Work 




















This is a question which many of our present 
customers are asking in view of the prospective 
big demand for United States shells. 







The answer is that if you already have our 
equipment the chances are good that in quite a 
few cases it can be used on new shells. In any 
event, it will pay you to take the matter up 
directly with us and learn just where you stand. 








Murchey Collapsing Taps and Automatic Dies 
have been giving remarkable service on British, 
Russian and French shells. They are now ready 
to duplicate their former records and savings on 


U. S. Shells. 


And remember—when you become a Murchey 
user you immediately secure the advantages of 
Murchey Service—prompt shipments and 
quick delivery of chasers. 





























Get in touch with us without delay. 





Murchey Machine & Tool Company 


64 Porter Street, Detroit, Michigan 
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TOY LER PATIN 
DXSSIPAINID ICE 
WTOMAIICS 


HEN demand is outdistancing your production—when labor 
is scarce and wages advancing—when materials are hard to 
get and prices soaring skyward—when your floor space is al- 
ready crowded to its limit— 
Expansion—an enlarged plant, more machinery, bigger working 
force—is the only solution, provided the efficiency of your men 
and machines is all that can be expected. 


Possibly you are face to face with this very problem. 





' Does it involve screw-machine work? ‘Then investigate the possi- 
bilities of getting your desired increase of production without adding 
to your force or floor space. 

We have enabled many manufacturers to double and treble produc- 
tions per machine. Send samples or blue prints and put it up to us to 
show what we could do for you. 


The New Britain Machine Company - New Britain, Conn. 
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KEEPING UP WIT 


CLEVELAND AUTO- 
MATICS make aspecialty 
of keeping up with the 
problem of meeting ris- 
ing costs. They are ma- 
chines you can trust to 
yield you big returns. 


2-in. Turret Full Automatic 
Machine—Model G. 


Rear View—2-in. Turret 
Full Automatic Machine—Model A. 


44-in Turret Full Automatic Machine 
Model A. 








June 28, 1917 


RISING COSTS 
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A popular trade journal has been 
running a series of articles on the 
above subject which is of vital in- 
terest to everyone in the business 
world, possibly more at the present 
time than at any other period of 
business history. 


Have you kept in close touch with 
this part of your factory? If not, it 
will pay you to investigate and see 
where you can even up. 


Gather together some samples of 
your work, send them to us, and let 
us help you solve this problem of 
rising costs by the use of CLEVE- 
LAND AUTOMATICS. 


We are doing these very things for 
a great number of manufacturers. 
Rising costs mean less profits if you 
are not equipped to produce your 
parts at a low figure. A few 
CLEVELANDS in your plant will 


work wonders. 


Cleveland Automatic Machine Co. 


Cleveland, Ohio 
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Powerful . 


They are used by 26 Frog 
and Switch makers. 


Reliable 
They ,are used in 153 Rail- 
road Shops. 
























Accurate 
They are used by 132 
Machine Tool Builders. 


Get the Gray Catalog. 


The 
A. Gray 
Co. 


Cincinnati, O. 































260 Railroad Shops Employ the 
Landis Die 


One hundred and thirty railroad companies have pur- 
chased Landis Bolt Cutters and Pipe Threading Machines 
and are using them in two hundred and sixty railroad shops. 


That is a significant statement. It means that the 
Landis Die is becoming the standard thread cutting 
tool in shops where efficiency is the keynote and where 
the machines must be sufficiently rigid and powerful to 
withstand hard service. 


PST eT TTT TTT 


Landis Die Heads and machines are chosen because the 
chaser has a life twenty times that of any other die; 
because it can be ground at the cutting end only and 
never requires annealing, hobbing or retempering. 
Other features are, the interchangeability of the chas- 
ers, high cutting speed, right and left hand thread- 
ing withthe same set of chasers by grinding both cut- 
ting ends and using right and left hand chaser holders, etc. 


The Landis Die is the very tool for your threading re- 
quirements. Write today for particulars. 





Landis Machine Company, Waynesboro, Pa. 


E 
pverrerreeete 
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Tests that Prove 


ee 
miami iii’ the Endurance of 
f E mn Ps * 
ate Hess-Bright Ball Bearings 
Ball-Bearing 


This machine is designed to place on the ball 
bearing any desired load, either radial or end 
thrust. Here Hess-Bright Ball Bearings, chosen at 
random from stock, are run for long periods of 
time under heavy excess loads. They are then 
examined for wear and for smoothness of running. 
Notwithstanding the scrupulous care exercised 
throughout manufacture, this further test is 
made. It furnishes a constant check on the uni- 
form endurance of the Hess-Bright Ball Bearing— 
a constant assurance of its ability to run for years, 
when properly installed, without appreciable wear. 





"SR RENEE nage UREN 


Hess-Bright’s Conrad Patents 
are thoroughly adjudicated. 
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The Foster No.1-B Universal Turret Lathe 














Quality 


The rack pinion and all sliding 
gears and other gears subjected 
to heavy strain or wear are made 
of chrome-nickle steel. But this 
is not all. Behind the quality 
steel is our new modern and 
strictly up to the hour heat 
treating department, and behind 
this is the knowledge of how to 
treat the steel to get the result. 





Saddle Apron 


Please note, however, that this applies to all 
of the several sizes of machines built by the 


FOSTER MACHINE COMPANY 


ELKHART, INDIANA, U.S. A. 
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Grinding Valve Chambers 
for Cleveland Air Tools 


The Cleveland Pneumatic Tool Co., Cleveland, Ohio, have built up a great reputa- 
tion. They say that the success of their tools has been achieved through quality, durability 
and economical upkeep in service. 


It is significant that HEALD MACHINES are used for the Internal Grinding of 
their work. 


A glance at the photograph will explain. Note the convenience of operation—the 
quick acting collet chuck—and the massive wheelhead which is supported by the main 
table of the machine with metal to metal contact at every point. There is no overhang. 


Send for literature and let us give you the complete story concerning the extreme 
accuracy and large production of our grinding machines. Or, better still, write the 
nearest branch office. Our salesmen, men who devote all their time to problems in grind- 
ing, will be glad to bring HEALD SERVICE to you. 


The Heald Machine Co. ," Sucet.” Worcester, Mass. 


CHICAGO, 24 So. Jefferson Street RK, CINCINNATI, 602 Provident Bank Building. 
DETROIT, 303 Majestic Building. 839 oy Datiding. CLEVELAND, 710 Engineers Building. 


yosmax Qoants: Alfred Herbert, Ltd., England, Italy, France, Switzerland, Spain and Portugal. F. W. Horne Co., Japan. Wilh. 
, Ltd., Sweden, Denmark and “Norway. "Post van der Burg & Co., Holland. Izsnosskoff & Co. ., Russia. 


FEALD 


31 


Extreme Accuracy 


On Particular Work 
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Chard Lathes come in 16, 18, 
20, 24, 28 in. semi and quick 
change, four step single back 
gear and three step double back 
gear, also 16 in. manufacturing. 


Chard Quick Change Gear 
Lathes Are: 


Conspicuous in workmanship. 
Handy to operate. 

Accurate in alignment. 
Rigid in construction. 
Distinguished in service. 


sey, co 


Domestic Distributors: Yonnesut Machinery Company, Indianapolis, Indiana. 


Hill, Clarke & Compan 0, Dlinois. English & Pei ler Machinery Company, 
Detroit, Michigan. pe ae “we A iets gs Supply Company, Cleveland, Ohio. 
Ogden R. Adams, Koc ote, achinery = ore Pittsburgh, 
Pennsylvania . O. Stallman supply ons San Francisco, Cal 
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Complete Line 


8-inch to 50-inch swing 
(with or without Tapping Attachment) 


Upright Drills 
Horizontal Drills 
Gang Drills 





BARNES DRILLS 











eens alles te cnc of Operation—Strength 


ae aa wade by 
W.- F. & John Barnes Co. 
1995 Ruby St. ‘- -om Rockford, Ill., U. S.A. 


2 
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Remember— 


Becker Continuous 
Milling Means 
Uninterrupted Cutting 


The fact that interruptions in cutting action.are 


costly was strongly exemplified-when the ‘‘Becker . 


Continuous”’ took over the milling on these Front 
Spring Hanger Drop Forgings.. 


Milling these pieces by the usual method—by 
which the milling cutter was idle during unloading 
and loading—the production was 20 per hour. 


. When they put the Becker t6 work—the operator 

actively,engaged in feeding to the never idle cutter 
—production jumped from 20 to 60 per hour—an 
increase of 200%. 


Is your work a sizeable manufacturing proposition? Is it 
of a size and shape adapted to clamping in a quick-acting 
fixture? Is it the material suited to this method of machin- 
ing? In other words, would Becker Continuous Milling 
show a saving for you? 


We are ready to answer that question—uith definite figures. 
All we need are the particulars regarding your work. We 
would suggest, too, that you acquaint yourself with the 
highly illuminating contents of the Becker Catalog on re- 
quest. 





an 
Ts 








Vol. 46, No. 26 
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This shows the 
8 al fixture we 

esigned for this 
job. That, the 
rotating table, 
and the powerful 
Becker combined 
to produce 60 per 
hour — and com- 
plete satisfaction. 





Becker Milling Machine Company 
Hyde Park, Mass., U. S. A. 


ae AGENTS—Manning, Maxwell & Moore, New York, Palediytie, Pittsburgh, Chicago, 
Ae St. Louis, San Francisco, Seattle, Milwaukee and Cincinnati. H. B. Slate, Hartford/€onn. 
National Supply Co., Toledo, Ohio. Selson Engineering Corp., London. Allied’ Ma- 
chinery Co. of America, Paris. 
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Concentrated Efficiency! 


HE men who perfected the potency of the 42-Centimeter Gun and 

the men who are utilizing the capbilities of their toolshops to their 
utmost capacity are similar in one respect. This—they are putting 
Concentrated Efficiency into effect. 


Whether you contend against a world of competitors or are alone in your 
field, you must appreciate the need of conserving every moment of 
valuable time, to say nothing of the all-important “cold cash.” 


HE 12-inch Seneca Falls Quick Change Engine Lathe is Concentrated 

Efficiency on four legs. Capable of handling toolroom work from 
the most exactingly fine to the roughest turning jobs, this member of the 
“Star” family will stand you in good stead as a “master smith” in every 
variety of lathe requirements. 


It’s sturdy. It’s rugged. It’s convenient to control. It’s low in price. 
It’s the result of years of experience in lathe-making all boiled down into 
one composite mass. It’s Concentrated Efficiency! 


Our Catalogue 26-B awaits your inquiry. Write for it. 


The Seneca Falls Manufacturing Company 
387 Fall Street, Seneca Falls, N. Y. 












12-inch Seneca Falls 
Quick Change Engine 
Lathe. 
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FORWARD MARCH! 


The increase in cost of ball bearings over the 
primitive plain babbitt bushings has been returned 
a thousand times to the automobile manufacturer 
by superior performance. 











Increased production, economy of operation for 
the ultimate consumer more than absorbed the cost 
of greater efficiency in the product. 





Indeed, what would the automobile be today if 
this ultimate friction-eliminating device had not 
been installed. 






Just as in automobiles, the ultimate goal is to 
deliver fullest power at the driving wheels; so in 
machinery the aim is to carry power to the tool or 
cutter with minimum loss of energy through trans- 
mission members. 











New Departure Ball Bearings do this, not only by 
reducing friction to its lowest terms, but also by main- 
taining indefinitely the accurate alignment of gears. 





Other advantages which should not be ignored 
are the saving of lubricant, the reduction of heat 
and the longer life of the bearings. 






Machine builders should not hesitate to adopt 
the same fearless methods for the advancement of 
the industry. The world will back you up! 















Strength Stamina Serviceability 
The New Departure Mfg. Company, Bristol, Conn. 
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Courtesy of The Simplex Machine Tool Co., Cleveland, O. 


The Johnson Friction Clutch is used on the headstock of 
the 20-in. Simplex Lathe illustrated in place of the single 
pulley. The clutch is controlled by the two levers in the 
front of the machine, one attached direct to the apron, and 
the other located at the headstock end. Simple arrange- 
ment. Yes, but we can adapt a Johnson clutch to your 


machine. 





Single Clutch interior. 


Write for our Booklet, ‘‘Clutches as Applied 
in Machine Building,’’ and our Blue Catalog. 


MANCHESTER,CONN. 


| THE CARLYLE JOHNSON MACHINE CO. |, 





___ The Efandem Co., 159 Gt. Portland St., London, Williams & Wilson, Ltd., 320 St. James St., Montreal, 
England W., England. Sole Agents for the British Isles. Canada—Qynadinn Fairbanks-Morse Co., Limited, Teronto. 


AUSTRALIA—George Wills & Co., Limited, Brisbane, Queensland. 
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It is very fluid and will not adhere to the 
metal. This enables it to quickly absorb 
its capacity of heat, and to be quickly 
repelled from the hot metal to make room 
for cooler oil to act likewise, and so on 
indefinitely. 


HOUGHTON’S SOLUBLE QUENCH- 
ING OIL being an animal hydrocarbon, 
and having been produced by exposure to 
the highest degree of heat in process of 


Third and Somerset Sts. 








‘The Dependable Oil 





pain: La Maquinaria Anglo-Americana, Barcelona. 






7% 


Houghton’s Soluble Quenching Qil 
we believe quenches better than any 
other oil, as is evidenced by the fact 
that the users are among the largest 
and most intelligent metal working 
companies of two continents. 


The reason is that owing to its natur- 
al refrigerating properties it withdraws 
the heat faster and dissipates-it. In 
fact possesses the greatest heat con- 
ductivity of any oil practical to use for 
the purpose. 


HOUGHTON’S 


Reg. U. S. Pat. Off. 


Soluble Quenching Oil 


distillation, does not distil further in serv- 
ice, nor is it possible to affect the oil by 
oxygen or the oxides of metal with which 
it comes in contact. Therefore, instead of 
thickening with use, it remains unalterable. 


HOUGHTON’S SOLUBLE QUENCH- 
ING OIL is not only best from the stand- 
point of quality of finished product pro- 
duced by its use, but it is also desirable 
from every point of economy. 


Since 1865 


E. F. HOUGHTON & CO. 


Publishers of The HOUGHTON LINE 


Philadelphia, U. S. A. 


New York Syracuse Pittsburgh Cincinnati Detroit. 
Boston Buffalo Cleveland Chicago St. Louis 
Hartford 


~“ England, Ireland and Wales: Edgar Ye Ltd., Birmingham, England: -Scotland: Jas: 8S: Crawford-& Sons, Glasgow. 
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A Page from the Card Catalog 


If long years of popularity mean anything, the Tap 
Wrenches shown on the opposite page have proved 
most serviceable and satisfactory tools from every 
standpoint. 


These wrenches are well known in the world of thread 
cutting, and have been on the market for many 
years. We carry them in stock for immediate delivery. 


As to the rest of the Card line, Catalog No. 28 is fully 
descriptive. Your request brings a free copy. 


S. W. Card Mfg. Company 


Mansfield, Massachusetts, U.S. A. 


New York Store, 62 Reade Street 


EUROPEAN AGENTS—Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow. 
Markt & Co., Ltd., Paris. V. Lowener, Stockholm, Copenhagen, Christiania. R. 8. Stokvis & Zonen, 
Ltd., Rotterdam. R. S. Stokvis & Fils, Brussels. Andrews and George, Yokohama, Tokyo, Osaka. 
J. Lambercier & Co., Geneva. C. Civita, Milano, Italy R. D’Auglignac, Barcelona, Spain. 
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G&E 
CIRCULAR 
MILLING 
MACHINE 


If you have a quantity 
of work requiring a 
milling operation, our 
Continuous Circular 
Milling Machine 


should interest you. 


These machines can be 
rigged up to take care 
of various shapes and 
sizes of work. 





Top view shows machine 
straddle milling 54 steel valve 
stems at one setting—output 


3000 in nine hours. 









Lower view shows 14 engine 
plates being milled at one 
time. 





Let us figure 
on your work. 


Immediate Delivery 
of Machines. 














ad 
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Square Holes Will Often 
Straighten Out Production Kinks 


Many good devices are never 
marketed. 


Why? 


Because of some little kink in 
production— some _ connection, 
part or fitting that could not be 
made within any reasonable cost 
limit. 

When you have such a problem 
look into the square hole for re- 
lief. The square hole has several 
distinct features—a square hole 
or two judiciously placed may be 
the means not only of getting an 
article made but of cutting into 
its cost. 


‘‘Cutting into its cost?’’ 
“Yes! Because now— 


Square Holes are Drilled with the 


RADBORE 
HEAD 




















v4 
7 
* 4 
7 
7 
, 

The Radbore Head gives you square holes with the ease and accuracy of Pd 
round holes—and often at as low cost. ? 
The Radbore Head requires no large investment in machinery—the operator e 
doesn’t have to go through a course of special training. e Lawson & Co., Inc. 
Mail this coupon—we will send the Radbore Booklet—it tells what Radbore 7 90 West, Swrest 







Heads and Square Holes can do for you. Also let us co-operate on your ? 
problem—send a sample of the “‘difficult’’ job or send blueprints. 


Ne . 
We'lll tell hat the Radbore Head will Ui tell 0! LAM EE aneates 
e’ll tell you just what the Radbore Head will save—or we'll te UA Ast eee. &. 
¢ fa AM! Be 


you that it will not help. ¥ 44/4 









Pi the 
Lawson & Company, Inc. if err MM OP 
90 West Street, New York o eee ee 
Alpe Sele Ptstetbutess for Redaction Fa gest, 8 OR TATE HN ts oO 
Agents for Michigan—The Chas. A. Strelinger Co., Detroit # 
a Address ........ as deeb bebantsee es ie cae iene mabe 
4 








¢ 
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GRIND IT! 


a0 K into your production methods. Right now, 
right in your own plant there may be several 
jobs that can be done cheaper, quicker and more — 
accurately by grinding. 
_ @Speed, greater accuracy, a better finish and an — 
_ increased production are all at your command when 

_ you have good machines, Carborundum service and 
the nght wheel in the right place. 


CARBORUNDUM for 
Brass, Bronze, Aluminum, 


Cast Iron, Grey Iron, Etc. 


ALOXITE for all Steel 
Grinding, Malleables, Tool 
Room Work, Etc. 


HTM 


TST 















THE CARBORUNDUM 
COMPANY 
NIAGARA FALLS, N. Y. 


PHILADELPHIA CHICAGO NEW YORK —_ 
PITTSBURGH CINCINNATI . BOSTON 
CLEVELAND MILWAUKEE GRAND RAPIDS 


FUDUUVONTTOTUOTVUUOVATOSYAVULOAL LULL OGLS UCU UU COLA UUUU LUT ELD EUU UTE LUAUUL ULUAOLITAO ALI VOTLLUI LAN III 











VANTETUAATTNNNTH 






MALLETT NTT 
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Rapid Milling demands heavy 
cuts or fast feeds and the tend- 
ency is to pound the arbor sup- 
ports out of line and cramp the 
bearing of the spindle. 


If the arbor is out of line the 
result will be inaccurate work 
due to deflection of the arbor and 
waste of power on account of 
the unusual pressure on the 
bearings. 


The double overarm construc- 
tion of Milwaukee Milling Ma- 
chines provides for positive 
alignment of the arbor, re- 
duces spring of the arbor 
to the minimum and per- 
mits of the use of large, 
coarse pitch cutters on 
rough, heavy work at a 
greater distance from the face of 
the column. The two overarms 
and the arbor supports form a 





KEARNEY @ IRECKER Co. 


triangular truss that insures al- 
ignment under severe strains. 


The double overarm also elim- 
jnates the danger of the arbor 











a 


MILWAUKEE MILLING MACHINES 





Two Overarms in Place of One 


breaking at the shoulder on ac- 
count of the operator neglecting 
to clamp the arm in the column 
or the arbor supports on the 
arm. 


Milwaukee Milling Machines 
also embody many other feat- 
ures. The box section column- 
flanged spindle, reverse for which 
is self-contained in the machine 
box section knee with solid top 
and extended bearing-automat- 
ic flooded lubrication—cutter 
lubricating system an integral 
part of the machine—all com- 
bining for increased 
production, quality of 
output, low upkeep 
and ease of operation. 


Copy of Catalog No. 20, fully 
illustrating and describing Mil- 
waukee Milling Machines, sent 
on request. 


MILWAUKEE, WIS. U.S.A. 
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What a Bullard Vertical 
Turret Lathe Accomplished 


There is no reason why 
you cannot effect sim- 
ilar economies in your 
Repair Department. 


Investigate! 




















in a Repair Dept. 


There’s a certain Massachusetts 
manufacturing concern which had 
every respect for the Bullard 
Vertical Turret Lathe as a “big job” 
machine, but when it came to the 
single piece—Oh, no!” said they. 


We persuaded them, however, to 
install a Bullard Vertical Turret 
Lathe in their Repair Department. 


And this is what happened: 


Repairs that had been costing them 
from $10 to $11 cost them $3.50 on 
the Builard Vertical Turret Lathe 
and still more important, as the 
Repair Department was maintained 
to keep their equipment running 
steadily, the time-saving was of 
immeasurable value to them. 


It will pay you to put a Bullard on 
your “small lot” piece as well as 
on your big lot. We have further 
facts ready to convince you. 





The Bullard Machine 


Tool Company 
Bridgeport, Conn. 





Vol. 46, No. 26 
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ERE’S a quartet of 
H die heads that means 

death to threading 
trouble. They are worthy 
representatives of the 
Geometric family — among 
which can be found a Self- 
Opening Die Head or Collaps- 
ing Tap for any thread you 
could possibly want. 





These tools can be adapted 
to any make of turret lathe 
or screw machine. Many 
manufacturers already make 
them standard equipment. 
We are convinced that the 
rest will, eventually; any 
Geometric user will tell you 
why. 








The Geometric Tool Company, New Haven, Conn., U.S. A. 


Chicago Office, 545 W.jWashington Blvd. laa al 
R 3 has.-A. Streli Co., Detroit, Mich.; Hill, Clarke & Co., Boston; Vandyck-Churchill Co., New York and Philadelphia; Brown rtman 
Cee taig ag ee feneat The E. A. Kinsey Co., Cincinnati, Ohio; Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
P Yoast: inery & Supply Co., San Francisco, Calif. ed . 
Comadins The t, Gonerrillinws Machinery 4 Ltd., Toronto, Winnipeg and St. John, N. B.; W illiams & W ilson, Ltd., Montreal. de - oe 
Foreign: Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow; V. Lowener’s Maskinforretning, Sverre Mohn, Norway. evan wards, 
Pty., Ltd., Melbourne and White & Rae, Sydney, Australia. Also all manufacturers of Screw Machines and Turret Lathes. 
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THE 
LUCAS 











(OF CLEVELAND) 


“PRECISION” 


BORING, DRILLING AND MILLING 


INE 





MACE 


ALWAYS GOOD 


and as time goes on 


ALWAYS*‘BETTER 





Lucas Machine Tool Co. ALWAYS OF Cleveland, Ohio, U.S. A. 
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Some Reasons for the 
economical operation of 


OHIO Millers . ~ 


Child’s play to obtain the proper cutting 
speed through belt shifter. 


Power loss eliminated by the cone drive. - 
Oil reservoirs for lubricating main bearings. 


Rigidity fully in keeping with its exceptional 
power. 


Investigate these and other profit-saving 
features of the Ohio Miller. Write for 
the catalog. 


The Oesterlein Machine Co. 


Manufacturers of 

















Millers Grinders 
Cincinnati, U. S. A. 
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No. 4 Turret Screw Machine 


True Economy 


In these times, when labor and mate- 
rials cost so much, and when it is a pa- 
triotic duty to speed up production, you 
can’t afford to use slow, inaccurate ma- 
chines. It is true economy to use the 


Warner & Swasey 
Turret Screw Machines 


They are large producers. They have the strength, 
the power and the conveniences to speed production 
to the limit. 


And they are accurate. Rigidity is assured not only 
in the machines themselves, but also in,the tools, which 
are strong and firmly supported. 


Send blue prints or rough and fin- 
ished samples for a production esti- 
mate on one of your difficult jobs 


THE WARNER & SWASEY COMPANY 
CLEVELAND, OHIO, U.S. A. 


TURRET LATHES—TURRET SCREW MACHINES—BRASS WORKING MACHINE TOOLS 


NEW YORK Office—Singer Bldg. Boston Office—Oliver Bldg. Buffalo Office—Iroquois Bldg. 
Detroit Office—Ford Bldg. Chicago Office and Show Room—618-622 Washington Blvd. 


FOREIGN AGENTS: Chas. Churchill] & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. Allied 
Machinery Company, Paris and Turin. Van Rietschoten & Houwens, Rotterdam. Yamatake & Co., Tokio. Benson Brothers, 
Sydney and Melbourne. A. Asher Smith, Sydney. A. R. Williams Machinery Co., Ltd., Toronto, St. John, Winnipeg and Van- 
couver. Williams & Wilson, Ltd., Montreal. 
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THOSE IN YOUR SCREW-MACHINE & TURRET-LATHE 
DEPARTMENT, FIND ‘EM HARD? LET US SOLVE ‘EM. 


13 x 9-in. and 2} x 11-in. 
Cincinnati Acme Screw Machine 





The Acme Machine Tool Company 


Cincinnati, Ohio 
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e 
Cincinnati 


24-in. Heavy-Pattern 
Planer with Tu-Speed 
Countershaft Drive 









Ask for Catalog 





Study the Design 


before learning the advantages found in the Cincinnati 
Planer, and you’ll have to admit it looks pretty rigid. 







Here are just a few features 






Quick reverse aluminum pulleys. 

Extra capacity table. 

Chip guard for vees. 

Bull wheel revolves with shaft in bearings at side. 
Bed bored to jig for shaft bearings. 

Safety locking device. 

Patent gear-shaped tumbler and dogs. 

Bronze bushed self-oiling loose pulleys. 

Down feed screw and collar one piece construction. 
Micrometer collars for horizontal and vertical feeds. 
Simplex feed gears. 

All gearing inside of bed. 


The Cincinnati Planer Co. 
Cincinnati, Ohio, U. S. A. 
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H AYDEN 


| Five Spindle Automatic Screw-Machine — 


“Give us quantity production,” 

is the ultimatum of every pro- 
duction manager, “but don’t 
sacrifice quality." That’s a 
pretty stiff demand, isn’t it? j 
But it’s possible to handle = 
present day work with real 
economy and with the required 
speed with the Hayden Full 
Automatic! You'll find 48 
cost-reducing features that are 
making Hayden Automatics 
money-savers in thousands of 
machine shops, now. 


("3 
= 
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+ 


Write today for full informa- 
tion and prices on the Hayden. 


Cincinnati Automatic 


Machine Company 
Oakley, Cincinnati, Ohio 


AMAT 


Ail atm HULU MALHAAAUUUULL | UAT 
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This is easily accomplished 
providing your shops. are 
equipped with up-to-date ma- 
chines. G-K Heavy Duty En- 





gine Lathes are particularly adapted for those large, heavy jobs where accuracy and speed are 
desired. Our line includes sizes ranging from 16 to 30 in. Write for Bulletin. 


The Greaves-Klusman Tool Co., Cincinnati, Ohio 
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The Success— 


of Cincinnati Boring 
Mills is based and built 
up primarily on con- 
sistent performance. 








Worry and trouble are 
automatically elimin- 
ated once you have in- 
stalled this ‘“Cincin- 
nati.” 





You will readily appre- 
ciate their remarkable 
advantages. 


Write in for facts. 


Cincinnati 


Planer Co. 


Cincinnati, O., U.S. A. 
CE a se 








On your brass turning ; 
use the Fox 













Although the Fox Monitor Turret Lathe has a wide 
range of production possibilities it is especially 
adapted for general brass work. 

It is, of course, equipped with the indispensable 
friction head, but in addition includes a number of 
special features. 

The turret is equipped for powerfeed in either 
longitudinal direction and hand feed for cross and 
longitudinal. ‘ 
The indexing method is both simple and unique. 
The turret is released, indexed and locked by @ 
backward and forward movement of the handle. 
There are a number of reasons for Fox 
superiority which you will find in circular 
No. 105. Send for it. 


The Springfield Machine Tool Co., Springfield, Ohio, U. S. A. 


nareranana 
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Their Quality Insured by 
A Manufacturing Policy 


The finest grade of workmanship is insisted on 
throughout the building of every Hamilton 
Machine. Limits of .001 inch in accuracy and 
alignment are rigidly maintained. Thus there is 
built a machine of high initial accuracy—a ma- 
chine that retains its accuracy through years of 
service. 












You’re sure of the finest workmanship when you 
buy a Hamilton Lathe or Planer. 


























Bulletins covering the entire line sent on request. 


The Hamilton Machine Tool Co., Hamilton, Ohio 


ee 





T. Crowther & Co., Inc....... Boston, Mass. Thomson Tool & Supply Co... Indianapolis, Ind. 
ON RESET Springfield, eS W. T. Johnson & Sons a Co.., St. Louis, Mo. 
Garvin Machine Co............. New York, N. Y. F. E. Satterlee Co......... lis, Minn. 
Strong & Hery Co................Rochester,N. Y. Hendrie & Bolthoff Mfg. & Panne 7 Co-, 
Sherritt & Stoer Co., Inc...... . .Philadelphia, Pa. Denver, Colo. 
J. S. Miller Mchy. oe te Pittsburgh, Pa. Herberts Mchy. & Supply Co...Los Angeles, Cal. 
Laughlin-Barney Mchy. Co.—Lathes, General Mchy. & Supply Co.. .San Francisco, Cal. 
Pittsburgh, Pa. M. J. Walsh Mchy. Co... .Milwaukee, Wis. 
Wolverine Machinery & Supply Co.. Detroit, Mich. Textile Mill Supply ae ‘Charlotte, N. C. 
Cullen Machinery Co. .Cleveland, Ohio Cotton States ne & Supply Co., Atlanta, Ga. 
Osborne & Sexton Machinery Co.. Columbus, oO. O. H. Van Horn, Inc........... New Orleans, La. 
Stocker-Rumely-Wachs Co......... Chicago, II. H. W. Petrie, Ltd Serer rere. Toronto, Ont. 











You can depend on. Hamilton 
Agents as on Hamilton Tools. 


LATHESand PLANERS 
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on a Bryant 


by this BRYANT feature 


When danger is eliminated from an operation, increased speed is certain 
to result. This fact accounts to some extent for the remarkable hole 
grinding production records which are typical of the Bryant Semi- 
Automatic Hole Grinder. 

A single movement—a direct pull on a lever—withdraws the wheel from 
the work, cams it to the rear, and stops the rotation of the work. This not 
only saves time, but removes all risk to the operator’s hand in plugging. 
This is merely another way in which the Bryant makes accuracy easy. 
The suspended wheel head enables the controlling of diameter grinding 
on a 2 to 1 ratio, and makes internal form grinding a matter of the mere 
duplication of a formed plate. 


Let us estimate Bryant time on your work. 
Write for the Bryant Production Book—a com- 
pilation of many interesting grinding examples. 


Springfield, Vt. 





Hole Grinder 
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Plugging the work 
in perfect safety 


Both speed and accuracy are served 


BRYANT CHUCKING GRINDER COMPANY 
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Milling 
At Any Angle 
Without Shifting 
the Work 





No. 3 


Set for 

Horizon- 
tal Mill- 
ing 








These two views show the adjustability of the 
main head on the Van Norman “Duplex.” 


The cutter mounted on the main head can also im 
be set at any angle between vertical and hori- AN ORMAN 
zontal. 

The sub-head may be mounted on the main DUPLEX MILLER 


head and is adjustable in an arc at right angles to 
the swing of the main head. Thus the adjust- 
ability of the Van Norman covers a spherical 
angle. The ram is also adjustable in and out 
across the table. 





With these three adjustments practically 
all angles and positions are-readily obtained. A 
large saving in cutters and fixtures is effected; 
the machine is always ready to handle special or 
unusual work without delay. 


It is this feature which makes the Van Norman 
“Duplex” the- ideal toolroom and general utility 
machine. 


Bulletins with complete details sent on 
request. 





Van Norman Machine 
Tool Co. 


Wilbraham Ave., Springfield, Mass., U.S.A. 


Agents for Great Britain: Alfred He:bert, Ltd. 











CHT 
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These remarkable shell lathes 





designed around Gurney Bearings 


The lathes illustrated above were designed for 
taking heavy cuts on large shells without support 
from a tailstock. In a latke of this type the whole 
design centers round the bearings, as the bearings 
used must not permit the slightest deflection of the 
lathe spindle, for with the long overhang, the slight- 
est deflection would cause chatter. 


For these reasons it is no exaggeration to say that the whole 
lathe was designed around the Gurney Radio-Thrust Bearing, 
as no other known type of bearing could have been used in 
this lathe. 


On outside turning, a cut } in. deep, with Mg in. feed, is 
taken clear to the nose of the shell with no inclination to 
chatter. On inside turning, with a single-edge forming tool 
mounted on the spindle, a cut 6 in. long, with a cut of approx- 
imately %4 in. is easily taken. 


Have you ever considered using ball bear- 
ings in YOUR product? Our Engineers will 
be glad to help solve your most troublesome 
bearing problem. Send blueprints and load 
and speed data. ur service places you 
under no obligation. 


150 


Gurney Bail Bearing Co. 


Conrad Patent Licensee 


Chicago, Ill. Jamestown, N.Y. New York City 


RNEY 
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A New Aid to Drill-Press Production 


Into the Buhr Drill Head has been built the 
experience of many years of manufacturing 
such attachments. It has new features for 
accuracy, durability and drilling speed. 








Note its construction. The last word in drill- 
head design— 


JAe 












ILL HEAD 
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Tn ranean, 





To Multiply the Output 
of Your Present Drill-Presses 













AS ; 


Attach a Buhr Drill Head to your single 
spindle machines. 


The Buhr Drill Head can be furnished 
with from 2 to 12 adjustable spindles. 
It can be readily attached to any drill 
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press. And immediately the drilling ol 
output of that machine jumps—2 to 12 Ui 4 
times, according to the number of — y 
spindles operating in the drill head. All | N 
the holes are drilled in the time previ- alr 
' SS 
ously required for one. N 
There are undoubtedly many jobs in ® 
your shop on which this attachment will . IN 


multiply production. 


AAS 
rary 
tely 
8 
TH 

i; 


Write for specifications—with de- 
tails of our 10-day Free Trial Offer. 


The Nelson-Blanck Mfg. Co. 


Clay and Dubois Streets, Detroit, Mich. | 


N 
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It Is Not Good Practice 


to attempt to absorb tool pressure on a number of small, narrow, 
unbalanced planes that cannot compensate equally, and on which 
the wear in one 
plane or surface 
destroys the bearing 
on another plane 
that should be rela- 
tive to maintain 
alignment. This is 
founded on certain 
simple common- 
sense laws, and rec- 
ognizing this defect 
in the conventional 
45 deg. lathe bed 
shear, we developed 
the LeBlond heavy- 
duty bed, on which 
there are just 3 
planes that the wear 
must be relative on 
to keep. the lathe 
in alignment and on 
these three surfaces 
the compensation is 
automatic. 




















































The Carriages Travel on 3 Broad 
Planes or surfaces on which the wear 
is Automatically Compensated for. 
















The R. K. LeBlond Machine Tool Co. 


Cincinnati, Ohio, U. S. A. 


Agents in Principal Cities 














Here’s a battery of LANDIS 





ANDIS TOOL CO. 


New York Office. 50 Church St. Agents: Dewstoe Machine Co., Birmingham, Ala.; Harron, Rickard & McCone, San 
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Crank Grinders in action— 


The LANDIS is doing good work, right from the forging, on these four cylinder 
crankshafts. Rough grinding pins only, removing }-in. stock, the output is 75 
per ten-hour day. Rough grinding main bearings—first rough turned—remov- 
ing .040 inch, production is 90 per day. Finish grinding main bearings, 100 
shafts per day. 

There are no offset centers in the LANDIS, the work being held by quickly 
operated indexing heads. The cranks are driven from both ends. This feature, 
together with the absence of centers, prevents any possible tendency to distor- 
tion in the work. 

As in all other types of LANDIS Grinding Machines, the controls are handily 
placed, and the manipulation elementally simple. 


We'd like to tell you where this job is being done. Ask us. 





Francisco and Los Angeles 
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CARBON & HIGH SPEED STEEL 
ALL STYLES 


THE STANDARD TOOL (0. 


CLEVELAND, OHIO 
New York Store at - - . 94 Reade Street 
Chicago Store . . - "552 W. Washington Blvd. 


London—C, W. Buren, Criffths & Co. Paris—Burton Fils, Geneva—J. 
cemaenmaabetes = yo The F. 4 Horne Co. Copenhagen—Nienstae t 
Honore Demoor & 


SHIELD-BRAND-DRILLS 











TURRET LATHES and SCREW MACHINES 
Dreses Machine Tool Co. - Cincinnati, Ohio, U.S. A. 


REPRESENTATIVES: pape 
The F Co., New York, Boston, Philadelphia and Buffalo; Carey Machinery & Supply Co., Baltimore; E. L. Essley Machinery Co., Chicago, 
Lehn =P Rhshhaos Ue. Milwauk kee; Wm. C Johnson & Sons Machinery Co., St. "Looks The Chas. A. Strelinger Co., Detroit; Canadian Fair- 
banks-Morse Co., 


Montreal and Toronto; Selson Xt Co., London; Stussi & Zweifel, Milan, Italy; Manning- Maxwell & Moore, Mexico City 
and Yokohama, Japan. 














Buying—A MERICAN MACHINIS T—Section Vol. 46, No. 26 











UDA ARASDUELIAMASUAELASLAEA ERAS ULL DTT TTT 





Cincinnati No. 4 in the 
shops of the 
General Vehicle Co. 









You must 
Have Speed— 


if you expect to 
keep step with present-day needs— 


Never before has speed in manufacturing played work you can feed to them, and as fast as you 
such a prominent part—but speed alone can’t want them to take it, yet produce accurate 
produce the results—your machine must possess __ results. 

other qualities—such as rigidity, stability. Wark done cn a “Cincinnati” is heend to be 
Cincinnati Automatic Gear Cutting Ma- done right the first time. How about writing 
chines are so rigid that they will take all the in for full particulars? 


The Cincinnati Gear Cutting Machine Co. 


Elam Street and Garrard Avenue, Cincinnati, Ohio 



















June 28, 1917 Buying—-AMERICAN MACHINIS T—Section 63 








O- 


LATHES 


Double and Re-double 
Your Lathe Production 


Below you see four machine lathe jobs being performed at 
once. The Qo-owing Lathe is capable of doing as many as 
six simultaneously, including taper and parallel cuts. It 
represents a saving of time and effort—a distinct economy. 















Of Compound Energy and Concentrated Power, the 
So-owing is as rugged as the most powerful machine 
lathe. It can be used to advantage in shell manufacture 
as well as in lathe turning. 








We stand ready to submit estimates—practical money- 
saving estimates—of the time which our Lathes will save 
you in your shop. Write to us. They are worth knowing. 





Fitchburg Machine Works, Fitchburg, Mass., U.S. A. 


Sold direct by our own representatives in United States and Canada. 


Foreign Representatives: Buck & Hickman, Ltd., London, Birmingham, Manchester and Glasgow. Allied Machinery Co. of America, 3 Rue Paul 
Dubois, Paris, for France, Switzerland, [taly. The F. W. Horne Co., Toyko, for Japan. 
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4 H artn ess This die has a wide range, covering standard threads 


N O. from j-inch to 1}-inches diameter. It will safely 
cut threads as fine as 32 per inch on all diameters 


Automatic Die within its range. 


It is provided with roughing attachment which automatic screw machines, owing to the com- 
may be set to give roughing and finishing cuts pactness of its design. 

without disturbing the finish diameter. This die 

is suitable for general turret lathe and screw Shanks to fit any size or make of machine within 
machine use. It is especially adapted for use in its range furnished without extra charge. 
































Springfield, Vermont, U. S. A. 


JONES & LAMSON MACHINE COMPANY, 109 Queen Victoria St., London, E. C. 


(Automatic Die Dept.) 
AMERICAN AGENTS FOR DIES AND CHASERS 


BOY ER CAMPSELL Co. ROBINSON, Cake & 1 eee co. PACIFIC TOOL & SUPPLY CO. 
. Mich aul, Min San Frensigns, Calif. 
E. L. ESSL hg M. ACHINERY co. CAREY ica” & SU PPLY CO. E. A. KINSEY CO. 
Til. Baltimore, Md. Cinniomatl, 7 
W. M. PATTISON SUPPLY CO. BARWOOD-RICHARDS MACHINERY CoO. Indianapolis, Ind. 
Cleveland, O. The Bourse, Philadelphia, Pa. MACHINISTS’ SUPPLY CO. 
Pittsburgh, Pa. 
TM 
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“DICKINSON’S” DIAMOND 


Tools for truing Large, Coarse and Hard Emery, Cor- 
undum, Carborundum, Alundum, Crystolon or 
S = other abrasive wheels will give the greatest amount of 
sorvice with a minimum of wear on the diamond. , Diamonds can be set in any 
style of holder desired. We've had a great many years’ experience in the manufac- 
ture of Diamond tools and are thoroughly familiar with what is required of them. 


THOS. L. DICKINSON, @stad.1796 66 Nassau St., New York 
Successor to John Dickinson, 
Cc. W. Burton Griffiths & Co., London, Sole Agents for Great Britain. 











ENGINES LATHES 
10-12-14-16 and 18-inch Swing 


A length Beds, Quick Change or New 

dard. Countershaft or Motor Drive, 
~ with or without Taper Attachment, 
Draw-in Attachment. urrets, Chucks, 
. Tools, ete., Send for Catalogue. 


=~CHAMPION TOOL WORKS co. 
> 2424 Spring Grove Ave., Cincinnati, Ohio, 


Simonds Cold Saws Are 
Made of Simonds Steel 





HE steel is made and tempered, the Saws 
ground and the Teeth shaped, entirely in our 
own mills. Simonds Saw Blades, high speed 
steel, semi-high speed steel and carbon steel, are 
for all makes of machines for cold metal cutting. 


Write for prices ————— Black Diamond Files & Rasps 


Simonds Manufacturing Co. 
Fitchburg, Mass. Chicago, Ill. New York City Perfect Always 
San Francisco, Cal. 


8 White Street, Moorfields, London, E. C., Eng. oo try 











Twelve Medals Awarded at International Expositions 


tn, 

















FOR SALE EVERYWHERE 
Copy of Catalog will be sent free to 
any interested file user on application 


G. & H. BARNETT CO., PHILADELPHIA, PA. 


Owned and OQperated by the Nicholson File Ca 
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“Whitney” Keys 





Require No Fitting 


Your mechanics won’t have to stop to file a ‘““Whitney’’ Key because 
every key is made to very close limits. 


In addition to being extremely accurate the keys have neatly rounded 
corners so that all that is necessary is to drive the key into the keyseat. 


These advantages are well worth your consideration because they are 
the means of saving a great amount of time. 


120 Standard Sizes 


We now have over 120 standard keys and can furnish them either in English or 
Metric sizes. “Whitney” Keys are also furnished in 3 grades, as follows: 


High Carbon Stee 
High Carbon Steel, Case Hardened 
Nickel Steel, Heat Treated 


Our Carbon Steel Keys are made from a special quality of High Carbon Steel and 
our Nickel Steel Keys are made from a fine quality of Nickel Steel, properly heat 
treated to give the maximum strength. 


“Whitney” Cutters 


are made in sizes to correspond with “Whitney” Keys and may be had either in 


Carbon or High Speed Steel. 


If you have any peculiar or unusual conditions in connection with your key require- 
ments, let us know, as we may have just the key for your particular case. 


The Whitney Mfé¢. Co., Hartford, Conn. 


Chains—Keys—Hand Milling Machines. 
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Require No Fitting 


Your mechanics won’t have to stop to file a ‘““Whitney’’ Key because 
every key is made to very close limits. 
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These advantages are well worth your consideration because they are 
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120 Standard Sizes 


We now have over 120 standard keys and can furnish them either in English or 
Metric sizes. “Whitney” Keys are also furnished in 3 grades, as follows: 


High Carbon Stee 
High Carbon Steel, Case Hardened 
Nickel Steel, Heat Treated 


Our Carbon Steel Keys are made from a special quality of High Carbon Steel and 
our Nickel Steel Keys are made from a fine quality of Nickel Steel, properly heat 
treated to give the maximum strength. 


“Whitney” Cutters 


are made in sizes to correspond with “Whitney” Keys and may be had either in 


Carbon or High Speed Steel. 


If you have any peculiar or unusual conditions in connection with your key require- 
ments, let us know, as we may have just the key for your particular case. 


The Whitney Mfé¢. Co., Hartford, Conn. 


Chains—Keys—Hand Milling Machines. 





81 




























Buying—AMERICAN MACHINIS T—Section Vol. 46, No. 26 


| There Are Nearly 70 Machines 
In This Milling Department— 
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ARE 
This Typical “Brown & Sharpe \\ BROWN & SHARPE 
Equipped” Department is in a MACHINES 


Prominent Chicago Plant 


where machines of great precision and efficiency are 
necessary to make possible the accurate and fast 
production of duplicate work demanded, at a minimum 


manufacturing cost. 


BROWN & SHARPE 
MILLING MACHINES 


have the points in design and construction that fulfill these requirements—the points and features. 
that modern milling demands. 

Investigation and comparison will quickly show you the reasons why this company installed B & S 
Machines and why you, too, should specify Brown & Sharpe Equipment for your milling depart- 


ments. Let us tell you about these efficient machines in detail. Send for literature. 


Brown & Sharpe Mfg. Co. 


PROVIDENCE, R. I., U.S. A. 


OFFICES: NEW YORK, N. Y., 20 Vesey St. PHILADELPHIA, PA., 652-654 The Bourse. OHICAGO, ILL., 626-630 
Washington Blvd. ROCHESTER, N. Y., 415 Chamber’ of Commerce Bldg. SYRACUSE, N. Y., Room 419, University 
Block. . PITTSBURGH, PA., 2538 Henry W. Oliver Bldg. REPRESENTATIVES IN-‘OTHER LEADING CITIES. 
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MILLHOLLAND 
Turret Screw Machine 


Proof Against the Strain 
of the Heavy Cuts 


The Millholland is built to do heavy work and do it rapidly. 
And it does. Therein lies one reason why Millholland equipment 


means increased production. 

Strength and rigidity keep this dependable machine working 
right along and with never a “holler” even through a capacity 
cut. 


The Millholland is accurate, too. And easy to handle. Isn’t 
its character a good argument as to why the Millholland should 


be working for you? 


While you’re in the mood, send for our bulletin and 
get all the facts. We can make quick delivery. 


W.K. Millholland Machine Company 


Indianapolis, Ind., U. S. A. 


Domestic Agents: Strong, Carlisle & Hammond, Cleveland, Detroit. 


E. L. Essley Machinery Co., Chicago. 
Codes Used: Western Union and Private Cable Address: MILLHOLLCO 
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Butterfield Tap Wrenches are 
furnished in a variety of 
styles, suited to practically 
every need 


Catalog No. 16—giving the 
complete Butterfield line— 
should be in your files. Why 
not write for it now? 
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The Name 
Behind the Product 


The chief asset of every maker of high-grade 
tools is his name—the reputation for which 
that name stands. 


That’s why we must maintain the same 
high standards which have made ‘‘Butter- 
field’’ represent the finest quality in tools. 
That’s why we insist on knowing that every 
Butterfield Tool is right before it leaves our 
factory. 


You can’t make a mistake when you buy 
Butterfield Tools. For the reputation— 
which has taken us years to build up— 
stands back of every one of them. 


BUTTERFIELD and COMPANY 


Derby Line - - Vermont, U.S. A. 


New York Store—62 Reade Street Canada—Rock Island, Gates 
Metal & Hardware Products, Ltd., 104 High Holborn, London, W. C., Eng 

Fenwick Freres & Co., 8 Rue de Rocroy, Paris, France: De Fries & Cie, Dusseldorf, 
Germany; Ab. Sigfr. Anderson & Co., Malmo, Sweden; Leslie & Company, Pe rth, 
West Australia. 
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Drop- Forged from selected 
Steel. 





Send for Catalog No. 75 





Made by 


TRIMONT MFG. CO. 


55 Amory Street 
Roxbury, Mass. 
U.S. A. 





NEW TRIMO 
MONKEY WRENCH 








NUT GUARDS. 











Jaw opens outward, 
thus giving increased 
leverage with increased 
size of nut. When ad- 
justed, nut guards keep 
adjustment perfect. 
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WS TS ae Be Sy 
Santis rf Sac le Seay 


R. GEO. A. McCOMBE of the Hartford 
Auto Parts Co., Hartford, Connecticut, has 
been vitally interested in plain cylindrical grind- 
ing practically since its inception, two decades 
ago. 
He says “My opinion based on over 20 years’ 
experience both from a practical and executive 
standpoint is that Norton Grinders can’t be 
beaten on plain grinding.” 
This added to the splendid production figures that the 
H.A.P. Co. have given us and which will be displayed in 
this space later on completes another Norton endorse- 
ment of which we are proud. 
When you have a grinding problem bring it to us—we can 
help you solve it—efficiently and economically. 


NORTON GRINDING COMPANY 
WORCESTER, MASS. 


Chicago Store: 11 N. Jefferson Street 
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Norton Wheels for Grinding 
Crosshead Reamers 


The grinding of reamers of any type requires a 
wheel of a soft, free-cutting grade—one that will 
not draw the temper of the cutting edge. 


A grain 60 grade K, ALUNDUM wheel 6 x § 
x ? in. is shown in the photograph, at work on a 
crosshead reamer in a large Eastern railway shop, 
where RESULTS count. 


For reamers of the smaller type, Alundum 
wheels, 3846 to 3860 in grain and J to M in 
grade are giving good results. 


~ NORTON COMPANY, Worcester, Mass. 


New York Store Chicago Store 
151 Chambers Street 11 No. Jefferson Street 


Electric Furnace Plants: Niagara Falls, N. Y., Chippawa, Ont., Can. 





870 
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“Union” Twist Drills 
_Gear and Milling Cutters 


Our ‘‘Book of Information’’ will give lots of interest- 
ing data on twist drills, gear and milling cutters, 
together with much kindred information. 380 
pages, neatly and compactly bound. Write for a 


copy. 


. 


Union Twist Drill Co., Athol, Mass. 


The Drill and Cutter Makers 


New York Store: 62 Reade St., E. W. McKeen. Boston Agents: 25 Purchase St., E. T. Ward & Sons. Phila- 
delphia Store: 43 North 7th: St. .-Chicago- Store: 11 So. Clinton St.,-W. G. Lunger, Mgr. Kansas City, Mo.: 
310 Delaware St., Mr. A. L. Richtmyre. Southern Representative: Messrs. Pasco & Tull, 522 Candler Bldg., 
Atlanta, Ga. © Detroit: 56 -Cadillac Square, H.. B. Kendal, Mgr. 

FOREIGN AGENTS—France: Markt & Co., Ltd., 107 Avenue ‘Parmentier, Paris. England: Markt & Co., 
98-100 Clerkenwell Road, London. Agents for Sweden: Wilh. Sonnesson & Co., Malmo, Stockholm and Goth- 
enburg. Agents for Denmark, Norway and Finland: Aktieselskabet, Wilh. Sonnesson & Co., Copenhagen City 
and Freeport. Australia: Bevan & Edwards, Pty., Ltd, 117-119 King St., Melbourne. Japan: Takata & Co., 
Yokohama. H..W. Petrie, Limited, Toronto, Ontario, Canada. Allied Machinery Company of America, 
Zurich, Petrograd. ‘ : 










Its as good | 
as youll get | 
anywhere__ | 


There may be as good—but there’s none better. Bank on that! 
When the P. A. orders a UNION Twist Drill, when the foreman 
hands it to the operator, when the operator starts it going in 
the press—each knows the quality, each is sure of absolute, ' 
unqualified satisfaction. It pays in more ways than one to 


Buy the Tools of Known Quality 
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FARWELL GEAR HOBBER 


Demonstrating ‘‘Range”’ 


The range of gear cutting taken care of at the Rockford Machine 
Tool Company’s plant includes gears of small diameter, and 
of large dimensions, work which, regardless of size, the Farwell 
Gear Hobber puts through with ease, accuracy and unsurpassed 
speed. 

* Bull gears for the 24 in. Rockford Shaper is the work illustrated. 
These are semi-steel, 2} in. face, 110 teeth, 5 pitch. All the operator 
does is set up the blank and start the cut, and when one gear is 
completed, start another. 

Farwell Gear Hobbers are powerful, rigid, rapid machines, built to 
economize the production of quality gears. 


If you make or buy gears you need Farwell 
Gear Hobbers. Let us show you. 


THE ADAMS COMPANY 


1903 BRIDGE STREET, DUBUQUE, IOWA, U. S. A. 
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Starrett Tools 


GEG. u.5. PAT OFF. 


Reduce Mistakes to a Minimum 


One slight error in laying out a job or measuring the progress on 
it may ruin the stock and render futile the labor spent upon it. 


Good men using Starrett Tools reduce 
mistakes to a minimum. ‘These tools 
are the standard for accuracy all over 
the world. The line of these fine 


measuring instruments includes: rules, 
squares, levels, calipers, dividers, mi- 
crometers, vernier height gages, depth 
gages, test indicators and hack saws. 


Write for free catalog No. 21C describing 
. the 2100 styles and sizes of these tools. 








The L’S- Starrett CoAthol Mass: 
“Worlds Greatest “Toolmakers won 
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16in. x 6 ft. South 
Bend Screw 
Cutting Engine 
Lathe 
} . Regular Equipment, 
as Illustrated 


Under Lathe, is In- 
cluded in Price 


‘ 
‘ 
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SOUTH BEND 
LATHES 


are made in 34 sizes. Have been on the market eleven years. 
Over 14000 in use. Dealers in every large city throughout the world. 























Swing Length |Dist. Btw.|Hole Through} Approximate 
Over Bed, | of Bed, Centers Spindle, Weight Code Price 

Inches Feet Inches Inches on Skids 
13} 5 32 3 1,000 Hasen $248 
Se ae 1 1,425 Jadin 320 
16} | 6 36 156 1,700 Juddo 393 
18} 8 } 57 156 1,950 Kell 515 
21; | Oo | 8 | 1} 3,300 Penti 765 
24} 12 95 13 4,420 Polly 1,108 














South Bend Lathes are made with straight or gap bed. 


GUARANTEE 


Write your own guarantee— 
We'll abide by it. 














Send for 50-page catalog illustrating and describing entire line. 


South Bend Lathe Works, South Bend, Ind. 


ESTABLISHED 1906 East Side 
MC 
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No. 2 of a Series of SKF Equipped Lathes 
STRENGTH 


A single S K F carries the total thrust load, 125,000 pounds, in the lathe shown 
below. ‘To stand this tremendous thrust in this Niles Lathe, the bearings must have 
capacity for heavy loads. S K F Thrust Bearings are designed to accept heavy loads 
without heating. 

Your lathes must withstand thrust equally well. S K F will help solve your 
problem. The S K F engineering service department has helped others. It can help 


you. 
316 F" BALL BEARING CO. 
HARTFORD CONNECTICUT 


L. BEARINGS 


Car Wheel Lathe built by Niles- 
Bement-Pond, SKF equipped. 
Thrust is 125,000 lb. 




















| 
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Cast Iron Valve Part 
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“Thirteen” is not a hoodoo when it stands 
for the production time on a piece like 
this. Far from it! ‘‘Thirteen” is a 
decidedly /ucky number for the shop 
which is producing these parts on a 


Gisholt Turret Lathe 


Remember—you buy a machine for what 
it is able to accomplish; for what it is able 
to save on your work. 


Gisholt Standard Turret Lathes are ready 
to interest you on this basis. ‘True, in 
design, workmanship and finish they 
more than satisfy every requirement, 
yet even these important and necessary 
qualities are only a means to an end. 


Gisholt Turret Lathes, as well as the 
Company behind them, serve the user. 
Get this brand of service working for you. 
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They can’t help standing around idle 
awaiting their turn to grind tools at 
the emery wheel. 


Of course they’re not producing, and 
the machines they’ve left are idle, 
and they’re wasting time—but if the 
emery wheel is the only thing in the 
shop to use, you can’t very well 
blame them. 


A Gisholt Universal Tool Grinder, 
installed in the tool room with a boy 
to run it, would eliminate these lines 
of idle, non-productive workmen and 
place tool grinding on an efficient 
and economical basis. 


Put a “‘Gisholt” on the job and keep 
your men on the job. 


A line from you gives you full 
particulars. ’ 


GISHOLT: MACHINE CO. 


Builders of Standard and Automatic Turrét Lathes, Vertical and 
Horizontal Boring Mills, Tool'Grinders, Small Tools, Special 


Machinery, etc. 


1061 E. Washington Ave., Madison, Wis., U. S. A. 


Branch Office: 50 Church Street, New York, N. Y. 
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432 Pages 1500 Good Tools 


“Our Book of Good Tools’ has been reprinted, revised, enlarged—and is 
now ready to give you full information about more than 1500 good tools. 
Think of having this convenient index of tools on hand. You need some 
odd tool perhaps. You wonder where to get it—and you find it listed 
with full particulars in this Goodell-Pratt Catalog. 

All sorts of tools for the machinist and toolmaker. 


o 
\S, Send the coupon for your copy. 
' , There’s a copy of this handy catalog waiting for you here. 
%. S We’ve just had published this new and revised edition and it’s 
%, “& my Ms a large one, but we suggest you get in your request early, so 
+ Cy “ey x S that you'll be sure of getting your copy. 
© % a " ~ The Catalog is indexed so you can find readily the 
._ ae *. tools in which you’re interested. It’s completely 
Gey. ae “se illustrated with clear engravings. Please use the 
&, *. coupon. 
7 * 
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“Yes, it’s the New Edition”— 


oa ~~ GOODELL-PRATT COMPANY 


Greenfield | vom 
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No. 7 
Chandler 


3/ Minutes for Each Casting 


This week we are able to show you a jnew model of WATCO—the No. 41 Straight Line Drill. Only 
placed on the market within a year, it has already proved its worth in prominent shops. 


Here it is shown boring Chandler Cylinders in the plant of the H. J. Walker Company, Cleveland, Ohio. 
This machine bores the valve heads (1.680 in. holes) valve rods (1.250 in. holes) and the valve seats 
(1.275 in. holes) removing %. stock and maintaining an accuracy within .005 in. at the rate of 3} minutes 
for each casting. 


What is your work? Let us send vou literature regarding 
the type of NATCO qualified to reduce your drilling costs. 


THE NATIONAL AUTOMATIC TOOL COMPANY 


RICHMOND, INDIANA, U. S. A. 
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The Cleveland Milling Machine Co. 


PROFILE GRINDER 


Grinds concave and convex 
milling cutters 12 in. diameter, 
3 in. radius, cutters for fluting 
drills, cutters that are irregular 
but having a number of true 
curves, accurately rounding the 
corners on side mills, face mills, 
and end mills, formed tools for 
screw machines and corner 


18511 Euclid Ave. 





rounding tools for the lathe, 
planer and shaper. 


This machine spindle is driven 
by a Dumore Type D Univer- 
sal motor, runs on any current. 
Ten feet of wire with lamp 
socket and all necessary equip- 
ment furnished. 


By acting quick you can have 
immediate delivery. 


CLEVELAND, O. 


Milling Machine Co. 


TUCUOVENEVVONEETOVOOOOOVETTOOO NONE e ver eeaeeeraoeneaeN 





HVOVTUTUTTOTTOTONTUTHETUEONANTON TN TH eed eTOrreOvETET 
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Drill-Backbone 
necessary under a 
Bickford — 


For successful production a heavy-duty press, such as a 
Bickford requires the following points in Drill-Backbone. 


—maximum chip clear- —small drill breakage 


au power con- —maximum grinding 
sumption —minimum tang 
—free cutting trouble. 


The most thorough search, the most careful eliminating- 
of-the-unfit-process will stop. And the drill that will loom 
up nearest to your most sanguine pinnacle of perfection 
will be CELFOR. 

Ask us, or shopmen, or drillmen or drill press manufac- 
turers about Celfor Backbone. 


Clark Equipment Co. 


Main Office: 
Buchanan, Michigan 
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Unbreakable 


Steel Countershaft Hangers 








‘“*PIONEER”’ 
‘ 9% 
“HALLOWELL” “BANTAM 
For Heavy Servic { 
For Medium Service For Light Service 


We make a specialty of Steel Countershaft Hangers, which 
are forged to shape in dies. 


They are absolutely UNBREAKABLE, under all conditions— 
in transit, as in operation. 


The Bearings are strictly high class in every respect, and are 
provided with automatic ring oiling. 


We make a full range of sizes. 


This explains why approximately 150 machine tool builders 
have already incorporated our steel countershaft hangers as 
their standard countershaft equipment. 


Lately we have taken up the manufacture of Complete 
Countershafts, comprising Pulleys, Clutches, Shafting, Steel 
Hangers, Collars, etc. So if you buy your complete shafts 
from us, instead of making your own, you not only save 
money, but in addition, precious floor space, while high- 
— tools can be relieved so as to do much more valuable 
work. 





We also make 


f “Hallowell” Steel Shaft Collars 
=a and “Standco” Hollow Set Screws 


Standard Pressed Steel Co. 
Philadelphia a 
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14 to 30 in. Swing 


bene entire line is distinguished by great strength 
ree nh — extreme accuracy which is main- 

2 iroughout makes a la i f 
v7 2 haa the of wide range of 


Speedy on the heav i 
on y, roughing cuts; 
pang Be Dae 9 g s; accurate on the 


Catalog on request. 









































It Drive—that gives great 


With the Second-Be 
rmits extremely high 


smoothness in action and pe 
table speed. 

Complete details in the Whitcomb-Blaisdell 
Planer Book. 

Whitcomb-Blaisdell Machine Tool Co. 


Lathes WORCESTER, MASS. Planers 
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THE DRIVING PULLEY Is OFFSET ALLOWING A’BALL BEARING OF LARGE SIZE TO 
BE MOUNTED AT CENTER LINE OF BELT—MAKING A RIGID, FRICTIONLESS DRIVE. 


ALL OTHER BEARINGS THROUGHOUT THE HEAD ARE MADE FROM FIRST QUALITY 
PHOSPHOR BRONZE WITH DEEP CUT OIL GROOVES AND CHAIN OILERS. OIL IS SUP- 
PLIED TO THEM THROUGH BRASS TUBES LEADING FROM A LARGE POCKET CON- 
VENIENTLY LOCATED. 


THE TWELVE SPINDLE SPEEDS ark INSTANTLY AVAILABLE BY MOVING THE HEAD 
LEVERS WHICH OPERATE REED-PRENTICE EXPANDING METAL-TO-METAL CLUTCHES. 
THESE ARE ABSOLUTELY TROUBLE-PROOF AND ARE ADJUSTABLE FOR WEAR THAT 
COMES FROM LONG SERVICE. THEY ARE SMOOTH IN ENGAGING AND ARE NON- 
SLIPPING WHEN IN ACTION. ALL GEARS ARE ALWAYS IN MESH. 


A FACE-PLATE DRIVE For THE LOWER SPEEDS WHERE GREAT POWER IS NEEDED, 
IS AN INTERESTING FEATURE OF THIS LATHE. MODERN TOOLS ARE NOT ABLE TO 
STAND UP TO THE MAXIMUM POWER OF THIS MACHINE. 


AS AN OWNER you WOULD BE GLAD TO KNOW THAT THIS REED-PRENTICE IS FOOL- 
PROOF. THE SPEED CHANGE LEVERS CAN BE THROWN AT ANY TIME INTO ANY 
SPEED POSITION WITHOUT HARM, WITH THE EXCEPTION OF THE FACE PLATE DRIVE 
GEAR WHICH SHOULD BE THROWN INTO MESH WITH ORDINARY CARE. AS A 
MATTER OF FACT ONE OF THE FINE FEATURES, FROM A MANUFACTURING STAND- 
POINT, IS THE ABILITY TO USE THIS GEAR CHANGE WHILE THE TOOL IS CUTTING. 
NO TOOL MARK WILL BE LEFT ON THE WORK WHERE THE CHANGE TOOK PLACE. 
THIS IS ESPECIALLY VALUABLE IN TAPER TURNING OR FACING, WHERE THE SUR- 
FACE-SPEED OF THE WORK IS CHANGING CONTINUALLY. 
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THE LEAD SCREW AND FEED ROD CAN NEVER BE RUNNING AT THE SAME TIME. 
THERE IS ALSO AN INTERLOCKING BOLT WHICH WILL NOT ALLOW THE LEAD SCREW 
NUT TO ENGAGE WHILE THE FEED IS IN OPERATING POSITION. 


THE LEVER MOUNTED ON THE APRON AT THE LOWER RIGHT HAND CORNER, 
STARTS, STOPS AND REVERSES THE SPINDLE. IT OPERATES THREE LARGE BEVEL 
GEARS IN THE HEAD. THESE GEARS ONLY TRANSMIT POWER WHEN THE LEVER 
IS IN REVERSE POSITION. 


IF YOU ARE INTERESTED IN GREATER AND BETTER PRODUCTION WITH LESS 
FATIGUE TO THE OPERATOR, OR THE CONSERVATION OF POWER FROM SOURCE TO 
CUTTING TOOL, OR EVEN THE ELIMINATION OF BELTS AND COUNTERSHAFT TROU- 
BLE—OUR CATALOGUE WILL BE GLADLY SENT TO YOU. 


IT IS A REAL LATHE FROM EVERY ANGLE AND WOULD PLEASE YOU AS IT HAS 
PLEASED oe 


MANNING, MAXWELL AND MOORE, INCORPORATED, ARE OUR SELLING AGENTS 
IN THE UNITED STATES, AND THEY WILL BE VERY GLAD TO EXPLAIN PERSONALLY 
ANY POINTS YOU MAY CARE TO BRING UP. 


FOREIGN INTERESTS ARE LOOKED AFTER BY THE ALLIED MACHINERY COMPANY 
OF AMERICA AND FENWICK FRERES. 


[OMPANY 
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U. S. BALL BEARING MFG. CO. 


Conrad Patent Licensee be! 
Palmer Street and Kolmar Avenue, Chicago, IIlinois 





HE ILLUSTRATION HEREWITH 

shows one of the products of the Cin- 
cinnati Electrical Tool Company, who use U. S. 
Ball Bearings in practically all of their port- 
able electric drills and grinders. This is a high- 
speed mounting in which only the very highest 
quality of bearing could possibly stand up and 
make good. 


THE FACT THAT U.S. BALL BEARINGS 
do stand up and make good under the unusual 
conditions encountered in this construction is 
the most convincing proof obtainable of their 
character and quality. 


U. S. BALL BEARINGS are manufactured 
in a new, modern-equipped plant with a 
capacity of 10,000 quality bearings per day. 
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GODDARD 
TOOLS 


are Satisfaction Tools. Send us your 
orders for Special Hobs or Cutters. 


GODDARD TOOL CO. 
CHICAGO AND DETROIT 
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Thomson Spot Welding sounds 
the death-knell of riveting— 


in every plant in which it is given a tryout. As a matter of fact, it has caused 
a vast number of manufacturers to wonder why they had not installed it sooner. 
Its speed is one of the reasons for this: 60% to 90% faster than riveting. 

And its strength: the weld is 60% stronger. 

When you include the fact that the Thomson Spot Welder means the elimination 
of rivets and solder, and heat, dirt and smoke— 

You have the reasons why it has displaced riveting in so many instances and the 
reason why it deserves a place in your shop. 














No one advertisement can 
do more than suggest the 
possibilities in spot-weld- 
ing. If you want its full 
story, you want Bulletin 
21-S, a copy of which is 
yours for the asking. 
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Quality Insures Service 


Every machine that is to meet present- 
day requirements must necessarily be 
made of high grade material—that is. if 
service is to be obtained—The 


Vibrationless 
Rockford High Power No. 2 
Miller 


not only contains the finest grade of material but 
also a superior brand of workmanship—essential 
for a ““production’”’ machine. 





The Patented Flanged Overhanging Arm—a 
Rockford feature—insures approximately a 30% 
increase in rigidity over the usual construction. 


Better investigate this machine— 
it’s worth it—why not write to-day? 


Rockford Milling Machine Co. 
Rockford, Illinois 
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The accomplishments of this machine prove 
that perfection in Butt Welding has been attained 


And you will answer “Amen!” to that when you have seen it weld iron and steel rod up to 2} inches 
diameter. 


You would not imagine it could turn out 25 to 50 heavy welds per hour, would you? Well, that’s its 
habit—engine crank shafts, heavy tools, etc. 


So much for speed; now for simplicity: 


The work is placed between its jaws and securely held by two copper dies. The current is turned 
on, the pieces become heated, the current turned off, the pressure applied— 


And the weld is made. 


You would not ask for 
much more than that, 
would you? 


If you could, Booklet 
21-B no doubt points 
it out. 


Get a copy anyhow, 





‘127 Majestic Bidg., Detroit 
323 N.Sheldon St..C hicago. Ill. i 








BECKER 
Cutters 


To fill the constant demand for cutters of 
the Becker High Quality, our Small Tool 
Department has been enlarged and re- 
equipped, and is now ready to supply 
Standard and Special Cutters to any 
specification. Also Jigs, Fixtures, Gauges 
and Special Tools. Let us quote on your 
blueprints. 


When ordering cutters, state whether Hi- 
speed or Carbon Steel. Catalog on request. 


Becker Milling Machine Co. 
Hyde Park, Mass. 
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You Can Use Less Current 


Save money by choosing your alternating-current motors 
for economy—not for “‘stunt” starting under difficulties, with 


resultant waste of current while running. 


Arrange them to drive through 


MOORE & WHITE HIGH SPEED CLUTCHES 


and you will enjoy substantial savings 
in power, besides the gain in flexibility 
and convenience. 


M. & W. High Speed Clutches solve 
the last problem of high-speed trans- 
mission. They do away with heavy, 
power-wasting slow-speed line and 
countershafts, big pulleys, and heavy 
costly belts. 


Use them for individual machines 
or group drives, at the motors or at 
the machines or anywhere between. 


They are dust-proof, oil-tight, 
accurately balanced and easily ad- 
justed. One-sided adjustment is 
impossible. Their bronze to cast-iron 
discs take hold smoothly and wear 
very slowly. 

Seven sizes, up to 630 H.P. 
Speeds to 3000 R.P.M. for small- 
est size. 


Sold by leading mill 


supply houses throughout 
U.S. A. 


Catalog ‘‘4’’ tells a lot of interesting 
things about modern clutch practice. 
Free on request. 


The 


Vol. 46, No. 26 





























Moore & White Co. 
2701-2731 N. 15th St. Philadelphia 


New England Representative, Gilbert Howe Gleason, 
141 Milk Street, Boston, Mass. 


Makers of Moore & White Standard Clutches (low speed) ; 
also of the Moore & White Variable Speed Change for 
Paper Mills, Textile Machinery, Dryers, Conveyors, Boring 
Mills and Lathes. Cement Kilns, etc. 
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RADICAL 
FITCHBURG AUTOMATIC MACHINE woORKS 
It’s 
THE 
Screw Machine 
































flat surfaced—and the dispatch with which 

this work must be produced is a vital item 
—you should investigate the possibilities of 
“Blanchardizing” at once. 


I you have work which must be accurately 








As a bit of evidence of the productive possibility of 
Blanchard Grinders: here is a lathe quadrant casting 
ground on both sides, with \%¢-in. of stock removed 
from each side. The tolerance limit is +.001 in. 
and the production is 12 quadrants, 24 surfaces per 





















hour. 
Shall we send the Blanchard Catalog—it’s well worth 
* having? 
DOMESTIC AGENTS: | Henry Prentiss & Co. 
Motch & ther hinery Co.; Marshall & Hus: ° 
cn See cuit Shiny Machinery Co, Kemp s& The Blanchard Machine Co. 
RP iisces Machinery Co. _— on ees oa 64 State Street, Cambridge, Mass., U.S. A. 
GREAT B BRITAIN: C. W. Burton, Griffiths & Co. Lina ‘i 
FRANCE: Aux Forges de Vulcain. 
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The Barker is Fool-proof 





























There is nothing to 
get out of order— 


The Barker Wrenchless Chuck is a 
single unit, the operating mechanism and 
the chuck being combined as one. 
There are no valves to get out of order, 
no pipes to leak, no air pumps to 


break down. 
Barker 


Wrenchless Chucks 


are simple in construction and powerful 
in operation. Pressure on the lever will 
close the jaws as tightly as the work will 
stand. This can be determined by the 
operator, as it is possible to feel the con- 
tact of the jaws with the work. There 
is no interference with bar work as the 
center of the chuck is open and is 
always larger than the opening through 
the spindle. 


It stands to reason that a chuck working 
on the Barker principle will save time 
and money. 


Investigate it today. 


Thomas Elevator Co. 
20 S. Hoyne Ave. 
Chicago, III. 


















































A Winch that is 
Weatherproof 


The complete enclosure of all running 
parts makes this Shepard Winch 
available for any type of installation. 
Long exposure to the elements can- 
not impair its efficiency or feliability. 


This winch has all the standard 
Shepard features: balanced drive, 
oil bath lubrication, permanent align- 
ment of gearing, etc. 


The usefulness of such a mechanical 
handling device, in and about in- 
dustrial plants, is very great. The 
winch is always ready to move, with 
cable, any load within its capacity. 


Let us advise as to the proper type of 
mechanical handling device for your 
conditions. Shepard Hoists have been 
specialized to solve just such problems. 


Shepard Folder A on request. 
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Generating Spur and Spiral Gears 





When it is a question of producing enormous quantities of accurate 
gears in less time than is possible on any other type of gear cutting 
machine it is well to remember Barber-Colman’s Gear Hobbing 


Machine. 


It is a Single-Purpose Machine with a limited range. It meets all 
requirements of manufacturers producing such gears as are commonly 
found in high-grade machine tools, automobile transmissions, etc. 









It is a machine built around the idea—Heavy Duty Work Accu- 
rately Rendered. 


BARBER-COLMAN COMPANY 


ROCKFORD, ILLINOIS, U. S. A. 
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HORTONS —allL! 


The E. Horton & Son Co. 
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What do you know about the 
Horton-Morrow Chuck for 1-in. 
Drills and under? 

Do you know that the Horton- 
Morrow Drill Chuck is one of the 
best-known of all hand-operated 
chucks? 

That it is a ball-bearing, self- 
tightening automatic grip chuck 
that drives high speed drills 
without slipping? 

That nokeyorspanneris required? 
And that all important parts 
are hardened and ground? 

If you do not it will pay you 
to send for our New No. 16 
(2d Edition) catalog just out. 
Five sizes, taking drills from 
0 to 1 in. 





Windsor Locks, Conn., U. S. A. 





: “CUSHMAN” 


FACE PLATE JAWS 


If you need a Chuck of any kind let us show you what we 
can furnish. We have a very complete line of 


LATHE CHUCKS and DRILL CHUCKS 


We also manufacture Portable Jaws for large face plates 
and tables. 


Let us send you our catalog describ- 
ing Chucks for all requirements. 


4 Reasons Why 


you should use a ‘“Wocdstock” 
proved Safety Tapping Chuck. | 
tically impossible 


2nd. 

They will 
work to full 
length of the 
tap or where 
threadsareonly one 
ortwodeep. 3rd. Made 
with or without Auto- 
matic Reversible Attach- 
ment. 4th. Sent on 30 days’ 
free trial. New illustrated de- 
scriptive literature ——— free 
and no obligation inc 


PETER BROS. 
MFG. CO. 
ALGONQUIN. - 















3 matter how tough 
> the operation. 


ILLINOIS %, & 


















Im- 
Ist. 


to break a tap no 





THE CUSHMAN CHUCK CO., _—_ Hartford, Conn. England, Outage Meroe Paris Yrane, Gary VY 
: ° A Report 
Immediate Delivery On GARVIN 


Face Plate Jaws 
Steel Bases 
Bullard Universal Type 


The Bullard Machine 
Tool Co. 


Bridgeport =—_—-- Conn. 





Wrenchless Chucks 


from a large brass goods plant 
advises a 50% reduction in cost 
by the use of these chucks. Is 
this not worth while investigat- 
ing at your plant? 


Two and Three Jaw Carried in Stock 
For Further {Ask Your Dealer 
Information | or Write Us Direct 


Full description in Chuck Catalog. 


The Garvin Machine Company 
Spring and Varick Sts. 50 Years in New York City _ 
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It has been demonstrated by thousands 
of Drill Chuck users all over the world, 
es that the Jacobs Improved Drill Chuck ; 
& embodies CONVENIENCE, EFFICI 
& ENCY, ACCURACYand DURABILITY. 
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MADE BY 


& the Jacobs Manufacturing Co. 
: Hartford, Conn., U.S. A. 
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ERRINGTON 


Quick- 
Change 
Drilling, 
Tapping, 


Studding 
Chuck 


Style E.P. 


This automo- 
bile crank 
case has 24 
holes tapped 
and studded. 


5 holes 3/8”’x16”; 12 holes 1/2’’x13’’; 6 holes 
1/4’’x20” and 1—1/2” hole for pipe tap. 
These holes are tapped in 4 minutes; and 
the 24 studs are set in 3 minutes, with a 
total of 64 crank cases handled per each 

nine-hour day. 


F. A. ERRINGTON, * Cortlandt St 


156 W. Lake Street, Chicago 
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Some People Think 


We have convinced a good many far- 
thinking shop men that there is a big 
difference between chucks and 


SWEETLAND CHUCKS 


Sweetland service is measured in gen- 
erations—we have often found chucks 
that have been passed down from father 
to son. And invariably once you are 
a Sweetland user you will insist upon 
; them—no other will do “just as well.” 


Write for our Illustrated Catalog. It’s 2 
cure for the most chronic skepticism. 


S 





There is no Difference 








The Sweetland Three and Four Jaw Combination 
Lathe Chucks 


This is the well known Sweetland Combination 
Chuck, with outside or “common” jaws, the recogniz 


standard for the past thirty years. It needs no intro- 
duction to anyone who has ever had anything to do 
with a machine shop. The jaws are ground perfectly 


true on face and bite, after being hardened. 


The Hoggson & Pettis Mfg. Co., New Haven: Conn. 
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HORTONS —allL! 


The E. Horton & Son Co. 
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What do you know about the 
Horton-Morrow Chuck for 1-in. 
Drills and under? 

Do you know that the Horton- 
Morrow Drill Chuck is one of the 
best-known of all hand-operated 
chucks? 

That it is a ball-bearing, self- 
tightening automatic grip chuck 
that drives high speed drills 
without slipping? 

That nokeyorspanneris required? 
And that all important parts 
are hardened and ground? 

If you do not it will pay you 
to send for our New No. 16 
(2d Edition) catalog just out. 
Five sizes, taking drills from 
0 to 1 in. 





Windsor Locks, Conn., U. S. A. 





: “CUSHMAN” 


FACE PLATE JAWS 


If you need a Chuck of any kind let us show you what we 
can furnish. We have a very complete line of 


LATHE CHUCKS and DRILL CHUCKS 


We also manufacture Portable Jaws for large face plates 
and tables. 


Let us send you our catalog describ- 
ing Chucks for all requirements. 


4 Reasons Why 


you should use a ‘“Wocdstock” 
proved Safety Tapping Chuck. | 
tically impossible 


2nd. 

They will 
work to full 
length of the 
tap or where 
threadsareonly one 
ortwodeep. 3rd. Made 
with or without Auto- 
matic Reversible Attach- 
ment. 4th. Sent on 30 days’ 
free trial. New illustrated de- 
scriptive literature ——— free 
and no obligation inc 


PETER BROS. 
MFG. CO. 
ALGONQUIN. - 















3 matter how tough 
> the operation. 


ILLINOIS %, & 


















Im- 
Ist. 


to break a tap no 





THE CUSHMAN CHUCK CO., _—_ Hartford, Conn. England, Outage Meroe Paris Yrane, Gary VY 
: ° A Report 
Immediate Delivery On GARVIN 


Face Plate Jaws 
Steel Bases 
Bullard Universal Type 


The Bullard Machine 
Tool Co. 


Bridgeport =—_—-- Conn. 





Wrenchless Chucks 


from a large brass goods plant 
advises a 50% reduction in cost 
by the use of these chucks. Is 
this not worth while investigat- 
ing at your plant? 


Two and Three Jaw Carried in Stock 
For Further {Ask Your Dealer 
Information | or Write Us Direct 


Full description in Chuck Catalog. 


The Garvin Machine Company 
Spring and Varick Sts. 50 Years in New York City _ 
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lal Tet the “Quictite” No Keys- 
Center That Drill ie Slee 


Take the guesswork out of centering drills; let the ‘“Quic- 
tite’ full automatic chuck do it for you—automatically and 
accurately. The faulty human element is absolutely 
eliminated and the drill is centered 100 times out of 100. 


“QUICTITE” 


Full-Automatic Chuck 








This point alone would make the chuck a profitable 
buy, but there are numerous other good reasons why 
you should investigate the ‘Quictite’’ at 
once. 


We will send you this chuck on a 30-day trial 
under your conditions, and if you don’t feel that 
it is a part of your money-making shop equip- 
ment we shall be glad to take it back without 




















cost to you. 
-_ . - 
Automatic Drill Chuck Corporation 
Detroit, Michigan 
LUNNNENEAOONON OOOO EANNOD ANNO OOH EAE MAHON enneenanneny 
The Safety Drill & Tap Holder: : z#s:s, New Britain Drill Chucks 
-~ BRITAIN SAVE trouble and experiments. 
° ————'g BALL BEAR- 
is the only attach- —~e ING HAND LABOR is saved by the fact that 
ment for ‘the pur Riche gly YG 
posethat gives nese ‘Taper misplaced or broken. 
universal satis- Arbo AND this chuck will prosong the life 


as an integral 
art of the 
huck. 

Also furnished 

with taper hole 

for separate ar- 


of your drills, as it does not grip 

harder than is necessary to do 

the work because it is self- 
tening. 


EXPENSE and maintenance is to be 
considered when urchasing 
drill chucks. The New Britain 
Ball Bearing Drill Chuck has 
no gears to become clogged or 


faction and is 
Unequaled for 
Efficiency, Con- } 
venience, Rapid- 
ity, Accuracy and 
Simplicity. 


Nothing to break or 0 to 3/16 broken; no wrench to _ 
get out of order. uy to 0 tol’. — 
e in 4 _ sizes Made of steel Let the Chuck Prove It. 


covering from O to 
2} in. diameter. 


ae a all 


bein ~ 
the ll bear- 


Union Manufacturing Co. 
New York Office: 26 Cortlandt St. 





















































The Beaman & Smith Co., Providence, R. I., U. S.A. ings reduce the Britain, Conn., U.S. A. 
friction to a New SE SAS 
Builders of Boring and Milling Machines, and Special Machines for such Purposes aninioews. Makers of a Complete Line of Chucks 
RT 
uni 
BODY Powerful 
Accurate 
: 
PINION 
Cost Less 
NUT 
Gead\ reer cur to SKINNER PLANER CHUCKS 
ON HARDENED e 
con, SOU Maintain wee sumare ion oo eee awe ae 
Repl ba sae oe Body is heavy and powerful exceptionally sturdy; 
. ons as to permi peated 
aseuse u JAW yearenting. Weice tee details and prices. 
4A N = 
BUSHING In EACH —Ask Us W hy— Z THE SKINNER CHUCK COMPANY 
PINION HOLE 3 Factory and Main Office, New Britain, Conn. 
T. R. ALMOND MANUFACTURING COMPANY 3 New York Office San Francisco Office London Office 
6 MAPLE AVENUE ASHBURNHAM, MASS. 94 Reade St. Rialto Bldg. 149 Qa. Victoria 
LONDON OFFICE: 8 White Street, Moorfields, London, E. C. F 
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The 
Pierce-Arrow Co. 
Did It— 


and that’s all the more reason 
you too can also realize a 
saving of 20% on all kinds of 
nut tapping— 


You are bound to find it 
profitable, provided you use 


WAHLSTROM 
CHUCKS 


The nuts are threaded in the 
regular way—trunning them 
up the tap till the shank is 
full—the time saved is due to 
the fact that you can remove 
the tap, unload the nuts, re- 
place it very quickly—with- 
out stopping the spindle. 


We can make that saving or more 
for you. Will you get the details? 





The Wahlstrom Tool Co., 5520 Second Ave., Brooklyn, N. Y. 





















































For accurate 
speedy 










CASLER OFFSET 
BORING HEAD 


Adapts the milling machine, with 
its convenient table adjustment, 
to boring of holes parallel with 
each other or with a finished sur- 
face. Get Catalog E. 


Marvin & Casler Co. 


Canastota, N. Y. 
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Randall & Stickney 
Indicators and Gauges 









for every kind of precision 
measurements on uplicate 
parts. Quickly and easily ap- 
plied. Unsurpassed in sim- 
plicity and durability. 


Calibrated in thousandths of an 
inch or metric scale. Ideal for 
the rapid, accurate inspection of 
large quantities of work. No 
modern shop should be without 
them. 


Write us today. 


Randall & Stickney 
Waltham, Mass., U. S. A. 
















































Making Tools of Excellence 


can not be accomplished in a month or two 
months’ time—it takes years of careful training, 
training not only in the making, but also in 
determining the proper material. Whiton 
Two-Jawed Chucks are backed by 50 years’ 
experience and are made from the finest quality 
of hardened steel—which accounts for their 
long service. 










Require little or no attention—and are 








very capable of withstanding wear. 
D. E. WHITON MACHINE CO., New London, Conn. 


Sole European Agents:—‘“elson Engineering Co., Ltd. 
“Whiton” Chucks soli an! kept in stock by principal dealers all over Europe. 
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measurements on uplicate 
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plied. Unsurpassed in sim- 
plicity and durability. 
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the rapid, accurate inspection of 
large quantities of work. No 
modern shop should be without 
them. 
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Making Tools of Excellence 


can not be accomplished in a month or two 
months’ time—it takes years of careful training, 
training not only in the making, but also in 
determining the proper material. Whiton 
Two-Jawed Chucks are backed by 50 years’ 
experience and are made from the finest quality 
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NATIONAL 4& CHAPMAN 


SAVED MAN POWER 
IS SAVED MONEY 


HE National-Chapman is a man 

saver; one man handles it with 

ease and this one man can do as 
much work with it and its wooden plat- 
forms as two to four men can do with 
ordinary trucks. 





Great strength without clumsiness is an 
outstanding feature of the National- 
Chapman. It is especially handy for use 
in narrow aisles and in turning sharp 
corners, because of its special pivot head, 
which enables the front wheels to make a 
complete cycle turn. 
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Any manufacturer interested in improving trucking facilities 
and cutting out waste in cost of equipment and labor will be 
interested in the National-Chapman system of trucking. 












———— 
Hyatt Roller Bearings 
in all Trucks 


NATIONAL SCALE COMPANY 


64 Montgomery Street, Chicpoee Falls, Mass. 
Manufacturers of National Counting Machines 






Ask for Illustrated Catalog KB. 















Cleveland Corner Drill 
BALL BEARING TYPE 
For Close Quarter Drilling 





The Cleveland Corner Drill is very simple in construction, 
having one-third less number of parts than any similar 
type of drill, and is 3} inches shorter in over-all length. 
The body of drill is“one piece’ and is provided with 
“hand-hole” opening, permitting of easy access to crank 
and connections. ‘The drill sockets are made full length, 
and will admit the entire shank of Standard Morse Taper 
Drill bits, hence no strain on Tange. 


Machine shipped on approval 
Bowes’ Air Hose Couplings 








AIR TIGHT 








Absolutely air tight under all pressures 
Above shows Never Slip Clamps attached to couplings. 
Write for Catalog No. 14. 
THE CLEVELAND PNEUMATIC TOOL CO. 

New York Chicago CLEVELAND, OHIO Philadelphia Detroit 
Pittsburgh Bicmjaéhom. Ala. San Francisco, Cal. 
Cleve’ Eee Pneumatic Tool Co. of Canada, Ltd., Toronto, Ont. 
John MacDonald & Co., Pollokshaws, Glasgow, Scotland 











This 30-ton Vertical 
Hydraulic Press be- 
longs in YOUR plant— 


For straightening, forc- 
ing or broaching jobs. 
You will find it oper- 
ates with the maxi- 
mum of speed and 
economy. 

Has 18-inch stroke; 
pulls back by air or 
counterweight. 
Distance between col- 
umns (in clear) 42 in. 
Distance from platen 
to ram 25 in. 

Owing to the type of 
construction, this is 
not variable. 


We will be glad 
to tell you 
about its fea- 
tures. Write. 


METALWOOD 
MFG CO. 
Detroit,Michigan 
Designers and 
2 ui Q $ r a s r 4 

Hivdes ulie and 
Hy pecial Ma- 
chinery for all 
purposes. 
R. E. Ellis En- 
Bo Washing: 
























Representat ive 


























June 28, 1917 


(Wi 


WA 


WA 








SHUATIDIIIVIULLIAVUILIULUUVUAL HULL LL 


i : OANA 


ST 
vite «aaa ter ied ual 


*, 


fe 


‘ P ¥ 
44 whee Said . i 
: - : PAH 
; 


Buying—A MERICAN 





MACHINIS T—WSection 


i A 


7 fren 
‘ FB ory 
; 





A battery of Laidlaw Feather Valve Air Compressors 
in a large middle-western industrial plant 


Recognizing the superior performance of Laidlaw Compressors, one of the largest middle-western 
industrial plants installed the battery shown in the engine room photograph above. These units furnish 
the compressed air required for pneumatic tools and for foundry use in connection with sand blasting 


the enamel-ware which the factory produces. 


Laidlaw Compressors are built with the greatest possible 
care. Every pound of metal entering into construction is 
of the best quality, selected with special reference to the 
particular service for which it is intended. The machine is 
automatic in its action and requires little attention on the 
part of the engineer. . Extreme simplicity and maximum 
durability operate to place the cost of upkeep and main- 
tenance within the narrowest limits. 

Laidlaw Air Cylinders are provided with hand holes, 
giving access to the water jacket for cleaning. This is an 
important feature not found in many of the older types of 
compressors. Air Cylinders not so equipped, fall off greatly 
in efficiency after a year or two of operation, especially in 
localities where water is bad, resulting in clogged water- 
jackets which prevents proper circulation of the water. 

The Frame, Crankshaft, Connecting Rods, Crossheads, 
Piston Rods, and Intercoolers possess all the refinements 
dictated by the most advanced design and methods of 
construction. 


While these features have met with warm approval, 
one vitally important characteristic, the Laidlaw Feather 


Valve, indisputably places the Laidlaw Compressor fore- 
most in estimation of compressed air users. 


The Laidlaw Feather Valve is the most efficient valve 
ever developed for air compressor service. 


Absence of springs, buffer plates and cushioning devices 
make it the simplest valve. 


Lightness and contact seating give it silent operation 
and perfect safety at high speeds. 


Flexibility, lift area, and tightness of seating result in 
minimum air friction and power consumption. 


The valve itself is practically indestructible. In a 
durability test of 40,000,000 revolutions, with a Laidlaw 
Feather Valve only the slightest signs of wear were visible. 


If you are interested in compressors whose air valves 
have no outside gear, no impact, no springs to break, no 
plates to crystallize, no leakage—air valves that will lift 
your compressor above troubles and interruptions of 
service, get full information in our Bulletin L-533-11. 
A copy will be sent on request. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


115 Broadway, New York 


Laidlaw Works: Cincinnati, Ohio 


Atlanta Boston Buffalo Chicago Cincinnati Cleveland Denver Detroit El Paso Houston Kansas City 
Los Angeles New Orleans Philadelphia Pittsburgh St. Paul St. Louis Salt Lake City San Francisco Seattle 
L261.8 
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HE National-Chapman is a man 
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forms as two to four men can do with 
ordinary trucks. 





Great strength without clumsiness is an 
outstanding feature of the National- 
Chapman. It is especially handy for use 
in narrow aisles and in turning sharp 
corners, because of its special pivot head, 
which enables the front wheels to make a 
complete cycle turn. 
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Any manufacturer interested in improving trucking facilities 
and cutting out waste in cost of equipment and labor will be 
interested in the National-Chapman system of trucking. 
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Ask for Illustrated Catalog KB. 
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in a large middle-western industrial plant 


Recognizing the superior performance of Laidlaw Compressors, one of the largest middle-western 
industrial plants installed the battery shown in the engine room photograph above. These units furnish 
the compressed air required for pneumatic tools and for foundry use in connection with sand blasting 


the enamel-ware which the factory produces. 


Laidlaw Compressors are built with the greatest possible 
care. Every pound of metal entering into construction is 
of the best quality, selected with special reference to the 
particular service for which it is intended. The machine is 
automatic in its action and requires little attention on the 
part of the engineer. . Extreme simplicity and maximum 
durability operate to place the cost of upkeep and main- 
tenance within the narrowest limits. 

Laidlaw Air Cylinders are provided with hand holes, 
giving access to the water jacket for cleaning. This is an 
important feature not found in many of the older types of 
compressors. Air Cylinders not so equipped, fall off greatly 
in efficiency after a year or two of operation, especially in 
localities where water is bad, resulting in clogged water- 
jackets which prevents proper circulation of the water. 

The Frame, Crankshaft, Connecting Rods, Crossheads, 
Piston Rods, and Intercoolers possess all the refinements 
dictated by the most advanced design and methods of 
construction. 


While these features have met with warm approval, 
one vitally important characteristic, the Laidlaw Feather 


Valve, indisputably places the Laidlaw Compressor fore- 
most in estimation of compressed air users. 


The Laidlaw Feather Valve is the most efficient valve 
ever developed for air compressor service. 


Absence of springs, buffer plates and cushioning devices 
make it the simplest valve. 


Lightness and contact seating give it silent operation 
and perfect safety at high speeds. 


Flexibility, lift area, and tightness of seating result in 
minimum air friction and power consumption. 


The valve itself is practically indestructible. In a 
durability test of 40,000,000 revolutions, with a Laidlaw 
Feather Valve only the slightest signs of wear were visible. 


If you are interested in compressors whose air valves 
have no outside gear, no impact, no springs to break, no 
plates to crystallize, no leakage—air valves that will lift 
your compressor above troubles and interruptions of 
service, get full information in our Bulletin L-533-11. 
A copy will be sent on request. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


115 Broadway, New York 


Laidlaw Works: Cincinnati, Ohio 


Atlanta Boston Buffalo Chicago Cincinnati Cleveland Denver Detroit El Paso Houston Kansas City 
Los Angeles New Orleans Philadelphia Pittsburgh St. Paul St. Louis Salt Lake City San Francisco Seattle 
L261.8 
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MACHINES USED IN A LARGE MOTOR TRUCK PLANT 


“LITTLE DAVID” PNEUMATIC TOOLS 


FOR AUTOMOBILE WORK 


Convenience — Portability — Speed — Reliability — 
these characteristics of “Little David’’ tools enable 
them to facilitate many machine shop and assembly 
operations—drilling, reaming, tapping, chipping, rivet- 
ing, running down nuts, grinding, hoisting, etc. 


On the wheel assembly job shown above, the substitu- 
tion of a “Little David’’ Drill for hand work in running 
down the nuts cut the time from 15 minutes to 2 
minutes, and released one man of a five-man gang for 
other work. 


The Complete ‘‘Little David’’ Catalog 
describes these tools. Ask for a copy. 


INGERSOLL-RAND COMPANY 


11 Broadway, New York 


AIR COMPRESSORS AIR HOISTS 


Offices the World Over 


CONDENSING PLANTS 


165 Q. Victoria St., London 
AIR LIFT PUMPING 


50-PT 








aaaaian 


Quick Shipment 
ELMES 


Rapid acting hydraulic presses, 
piercing presses, pumps and ac- 
cumulators for high-class ma- 
chine shop and industrial needs. 
Full line of high-pressure fittings 
and valves. 


Send for our illus- 
trated catalog today. 





Charles F. Elmes Engineering Works 
1001-13 Fulton Street, Chicago, IIl. 


Dustless Sand Blast Rooms. {5,53 
i (U.S. Pat. 

Rotary Table Machines, AAs 

Revolving Barrel Machines, Hose 


Sand Blast and all other Sand Blast 
Equipment. Write for Catalog B. 


HOEVEL MANUFACTURING CORPORATION 


52 Church St., New York 


JOEVEL SANDBLAST 
MACHINES 
Patented 








SAND-BLAST EQUMIPENT 


ANGBORN 


HAGERSTOWN, MD. 


SAND -BLAST- SPECIALISTS 











Richard Dudgeon 


Hydraulic Jacks 
Hydraulic Presses 


Hydraulic Punches 
Roller Tube Expanders 


Broome and Columbia Sts., New York City 








HYDRAULIC TOOLS 


Broaching presses, Benders, Pumps, Accumulators, Die 
resses, Punches, Shears, Shafi straighteners, Bolt forcers, 
ydraulic fittings, ete. Write for catalogs. We build to 


order to meet special requirements. 


WATSON-STILLMAN COMPANY 
42 Church St., New York 


Chicago: McCormick Bldg. 

















HEAVY HYDRAULIC PRESSING 


E build presses and pumps for the heaviest re- 
W quirements as == the | a Rs — 
what your pressing problems may ° 
orewine. toreing, Tobming. flanging, bending, straight- 
ening, baling, broaching, etc.—we have a tried design 
to fit the situation. Write us for details. 


Mfg. Compa 
aD 78 Line tysene ones sanone Gitead, Ohio 





astern Office: Room 119 N, 36 
Cortlandt St., New York City. 
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Perfect Wire Straightening 
Quickly and Profitably 


done on our Automatic Wire 
Straightening and Cutting Ma- 
chine. 


Just put your coil of wire on the reel, adjust 
the rolls and dies, and set the gauge for the 
length you want. 


The machine does the rest, thousands of 
feet per day, perfectly straight wire, accurate 
lengths. 


Handles any kind of wire. 


Catalog 14 tells all about them, 
and we'll be glad to send you a copy. 


The F. B. Shuster Co. 


New Haven, Conn. 


formerly John Adt & Son Established 1866 
Also makers of R‘veting Machines, etc. 











CHICAGO PNEUMATIC SIMPLATE VALVE 
FUEL OIL COMPRESSORS 


will materially 


uce your 
compressed air 
costs. will 


operateon 
a fuel such 
as tar Oil, 
Diesol, Calol, 
Stove Oil, Solar 
Oil,GasOiLete. 


“Chicago 
Pneumatic” 
Simplate Valve 
Compressors 
are uilt in 
over 300 sizes 


capacities i up 
to 5000 cubic 
feet of free air 





Chicago Pneumatic Tool Company per minete. 

1022 Fisher Building 52 Vanderbilt Avenue Send for 

F-1 Chicago BranchesEverywhere New York Bulletins 
TU od 








When You Want To Clean Castings 


clean—want to do it quickly and easily, and at the 
lowest possible cost, the PAXSON-WARREN SAND 
BLAST MACHINE is the thing to use. 

Write for Circular. 


J. W. PAXSON COMPANY. 
Manufacturers’ Foundry Equipment and Supplies 
1021 N. Delaware Ave.. PHILADELPHIA, PA 








Sand Blast Apparatus 


MACHINES OF ALL TYPES 
DESIGNED AND ERECTED 
FULL LINE OF ACCESSORIES 


MOTT SAND BLAST MFG., CO. INC. 





8 Frost St., 24 to 30 =. Clinton St., 
cago 


yn, N. Y. 
Mitt 














COSTS 


Can you tell which ma- == 
chines are running at a loss 





WATE 


and which at a profit? OSTS asp 
ACCOUNTS 


How do you charge up ee 
spoiled work? CHuRcH 


How do you distribute 
costs of 


Power? 
Supervision? 
Taxes? 
Insurance? 


Here is a remarkably sensi- 
ble, clear, straightforward 
book by one of the best 
cost accountants in the 
country— 





MANUFACTURING COSTS 
AND ACCOUNTS 


By A. Hamilten Church 


author of 


“The Proper Distribution of the Expense 
Burden,”’ “Production Factors,” “The 
Science and Practice of Management,” 
etc. 452 pages, 6 x 9, 139 illustrations, $5.00 
net, postpaid. 


This is not a dry treatise on bookkeeping. 


It is really a course of study in economic 
production. It is intended for the factory 
man—executive, superintendent, foreman 
—or anyone interested in cutting, building 
up an efficient organization and efficient 
production methods. 


were FREE EXAMINATION COUPON 





’ 
Note—If not a subscriber to American Machinist or a member of the : 
A.S.M.E., give business reference in margin. Books sent on approval , 
to retail customers in the U. S. and Canada only. A6-28-17 g 

3 


‘ 
' t 
. McGraw-Hill Book Co., Inc., 239 W. 39th Street, New York. : 
§ You may send me on 10 days’ approval: Church—Manufacturing Costs ' 
§ and Accounts, $5.00 net. I agree to remit for the book or return it post- & 
. paid within 10 days of receipt. ; 
H ....1 am a member of the A.S.M.E. ° 
. ....1 ama regular subscriber to American Machinist. - 
: NNN... ccaccas cer scceessecesdeccces epee etesanaee ers sna. : 
’ PTT ee ae 5 
5 WIE irc. ethd es shadanberie ; 
' 
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Perfect Wire Straightening 
Quickly and Profitably 


done on our Automatic Wire 
Straightening and Cutting Ma- 
chine. 


Just put your coil of wire on the reel, adjust 
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850-Ib. Hammer Motor Driven 


When it’s a Nazel— 


It’s an independent unit—a hammer and 
compressor built into one tool. Its econo- 
mies have been at once evident in every 
plant where it has been used. And these 
economies can be duplicated in your plant. 
Send for the hammer book—it’s free. 


Nazel Engineering & Machine Works 
4039 N. 5th St., Philadelphia 
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The shriek that 
means another 
maimed finger— 
install your 


BENJAMIN 
me Press Guards 


“I meant to do it” will prove poor satis- 
faction, with the workmen's compensation 
law staring you in the face. 


So the advisability of grabbing time by 
the forelock and protecting your men and 
your interests at the same time is obvious. 


Our booklet will tell you why. 
Write for your copy now. 


Benjamin Electric Mfg. Co. 
Chicago New York San Francisco 








oor 


Perfect alignment is ab- 
solutely essential to in- 
sure clean-cut stamp- 
ings. In the Waltham 
Sub-Press, the punch 
and die are in line and 
will remain in line in- 
definitely. 


Imperfect alignment 
means imperfect stamp- 
ings and frequent grind- 
ings of the dies. The use 
of sub-presses results in 
better work and less ex- 
pense in operation. 
Send for particulars. 


ys Ce, 


wos 


For Boiler Shops, Rolling Mills, 
Bridge and Structural Iron Works, 
Machine Shops, etc. 


Armature-Disc Notching Machine 


Manufactured by 


The Long & 
Allstatter 
Company, 


Hamilton, 
Ohio, U. S. A. 


SSS 











‘No. 66 B 


The Niagara 
Double Crank 
Back Geared 
Power Press 


is a tremendous saver on gang 
punching. It’s made with gap 
and can be fitted with gang 
punching die for holes adjust- 
able between centers. 


Let us send you the illustrated 
catalog. 


Niagara Machine & 


Tool Works 
Buffalo, N. Ye U.S.A. 




































































"eSses 


There is nothing to offset the saving when you in- 
vest in an Atlas Press. You get_ two presses fer the cost of one 
when you instal) Atlas Presses. Write for the Atlas Bulletins. 


Atlas Press Co., 317 N. Park St., Kalamazoo, Mich., U. S. A» 


























Little Giant Power Hammer 
Motor or belt driven 

Machine gun rapidity and precision. 25-Ib., 

50-Ib., 100-Ib. and 250-lb. sizes. Sold on 30 

days’ trial. Immediate shipment. 


Write your jobber or to us. 


MAYER BROTHERS COMPANY 
133 Rock St., Mankato, Minn.., U. S. A. 
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h rT: O | d 0” / ower and Convenience 
The “Tole : 
Straight Column Presses : 
economically operate dies for the 
heaviest classes of work in the man- 
ufacture of Here is an un- 
Diank ng; heavy steel usual combina- 
reducing op- products. tion of powerful 
axle hous- Beside the constructionand 
Scher’ heory Strong, eve conven- 
pressed steel sturdy cb) ' 
= om fcames ience for quick 
increased and accurate ad- 
die space, justments. 
and mas- 
nn gga Bliss Double-Crank Presses 
e ’ 

. Adapted for the economical manufacture of vapor 
power slide stoves, ranges, agricultural implements, automobile 
elevator, stampings, steel car parts, ceilings, sidings, metal doors, 
bar knock- window frames and sashes, metal furniture and similar 

: goods. 

: 2 : out in Built in over 150 sizes, there is one adapted to your 
slide, direct connected lower lift out and special requirements. Write today for descriptive 
powerful friction clutch add to the con- matter. 
venience in operating the larger sizes. 

W 1 Ad Street, 
E. . BLISS CO., Brooklyn, N-Y..U.S.A. 
i ‘ Chi Office: Peoples Gas Building. Detroit Office: Dime Bank 
The Toledo Machine & Tool Co a gg ek Ey Fy By 
Toledo, Ohio Burope : Rt es ee St. Quen, Paris ; Pocock St., 
ereneererenene rena Noun? sevsnsnneevonscveeesnocessneneveesoveevensesensconencoresevecoesonsevonesvensoesreeeert 
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That's the difference 
between‘‘Bell’’ Ham- 
mer forging and hand 
work. 








S00 eee 


One smith and a help- 
er can do more work 
in an hour than the 
old-fashioned ham- 


mer gang In two. 


You need to save 
all you can. Let a 
Bell Hammer help. 


Write us for full Bee 
details. or 


Buffalo Foundry 


& Machine Co. g 


68 Winchester Ave. 
Buffalo, New York 


Labor Cost ene 














Meeting 
the Demands 


of present-day require- 
ments is one thing, and 
working ahead of the de- 
mands is another. 


Bradley 
Compact 
Hammers 


have proven themselves ideal in 
many ways for forging of a gen- 
eral all around character, with 
frequent variations in the size 
of stock. 


You will find Bradleys compact 
in design, and very capable of 
running at high npeeds. Its 
weight is less than that of other 


types of our hammers—thus 
its price much less. 


Write us, and find out all 
about “‘Bradley.”’ 


SEND FOR CIRCULARS. 


C. C. BRADLEY 


& SON 
SYRACUSE, N. Y. 


Foreign Agents—Buck & Hick- 

man, Whitechapel Road, Lon- 

don. Fenwick Freres & Co., 

France, Belgium, Switzerland, 4 

aoe and Portugal. Taddeo 
justi, Modena, Italy. 
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Bradley 
Compact 
Hammers 
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& SON 
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We have power to sell— 





Wagner BW (self starting) Polyphase Motor 


continuous, dependable, ever-ready power. 
When you buy a Wagner Motor you are not 
getting only so much iron, copper and insula- 
tion. You are getting a power unit that will 
serve you under the most adverse conditions 
and for years to come. 


And that is what you want. It is the Quality 
in Wagner Motors that makes them more 
than worth the preference you pay. Are you 
getting QUALITY-power when you buy 


motors? 


Let us send Bulletins 1109 and 1119. 


Saint Louis, Missouri 








PUT 











Buy the Part that 
Does the Work 


U. 8. Electric Drills, Grinders and 
Buffers are as effective on their 
range of work as any large type 
i Bring the tools to t 
work and attach to nearest lamp 


machines. 


socket. . 
There’s a U. S. Tool for every equipped 
ee gre sepa ly ge throughout with Ball and 


The United States - 


Electrical | Tool Lompany Independent Pneumatic Tool Co. 


New York Office: 30 Church St. 


Boston 12 Pearl St. 
Ch Opice 519 W- e ea San Francisco Birmingham Montrea 


ashington Blod. 


UUUAENEES EEE 


Drills 


(Licensed under Burke 
Universal Motor Patent) 


TTT 





Only electric tools made 


Roller Bearings. 


tint 


Li] 


Light, Powerful and Durable. 


Chicago New York Pittsburgh + - meg 











aut mt 





A-Sielel @ gel Pe 






TTERRACUTE | 
i 
= 


CUTE 
FER RRA ogame | 


Universal Electric 
















ca) 
have 2s 











SENT ON TRIAL 


We make a complete line of Portable Flec- 
tric Drills and Gri f 
Especially built to withstand hard 
Direct and Alternating Current. 
Hand or breast Drills. 12 sizes. 
p. Larger sizes fitted with screw 
peeds. 


purposes, 
usage, 


oerew Catalog ? 


Cincinnati Electrical Tool Co. 
Cincinnati, Ohio 


New York Office: 50 Churck St. 





: 





Runs at an apeed over aay range w to 1 to 10. 
used. ce ad last issue. 


} in. . 0.23 In, la i'¥  §Noelectric controller 


Reliance Electric & Engineering Co. 


1044 Ivanhoe Road, Cleveland, Ohio 
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Buying—A MERICAN 











Ball Bearing 


It’s a “Standard” That’s Enough 


Our years of experience in the manufacture of 
Grinders and Portable Electric Drills have made 
the name ‘“Standard’”’ signify the height of me- 
chanical and electrical achievement. Our Parallel 
Grinders are especially adapted for grinding 
rolls, journals, crankshafts, etc., in lathe or 
surface grinding: in planer or boring mill. They 
are furnished with angle plates for bolting on 
compound rests of lathes. Write for our de- 
criptive Bu lletin No. S-53. 


imi} The 





Standard Electric Tool Co. 


Cincinnati, Ohio 


{INAH 





MACHINIS T—Section 





Vol. 46, No. 26 











The Universal need never be idle. 
post grinding to do, set it up in the stand on the bench 
and = your drills and tools. Can be run from any 
lamp socket 


mac 


particulars. 


5 Oliver Street, 


Universal 
for tool 
post or 
tool grinder 


The more you can keep 


hine busy 
dividends it will pay you. 
If you have no tool 


‘Let us send you prices and 
Write today. 


UNIVERSAL ELECTRIC CO. 
NEWARK, N. J. 


Hans 


a 
the Dieser 








WwW 


RAMA YY, 


yen 


SS 


SAWN TMA A 


Westinghouse Motors 
Jor Driving Machine Tools 





East Pittsburgh,Pa. 


Westinghouse Electric & Mfg. Co. 


Sales Offices in 45 American Gties 2 
coe nnn 





of every type and size, 

in every kind of service, 

trom every commercial 
electric circurt 


=: 
= 
= 
= 








“Willey” 


means electrically driven. 
means correctly built, - 
cally and mechanically. Fur- 
ther—it means satisfactory 
service at all times. Every tool 
is fully guaran 


Catalog sent on request. 


JAMES CLARK, JR. 
ELECTRIC CO., Inc. 


521 W. Main Street 
Louisville, Ky. 


CHICAGO, 33 No. Jefferson St. 
PITTSBURGH, P PA. 

















ARC 


stationary and portabl 


WELDERS 


Single and multiple circuit, 


welding equipments. 


C.&C. Electric & Mig. Co. 
Garwood, New Jersey 











Press Turret Heads 


Convert your tools into 
rets. 


New Style Eisler Lathe and Drill 


Time and money saved . 
$7.5 


tur- 











1308 First wherever u 

Nat'l Bank B! f 
Foreign representatives: Buck & Applied in 10 seconds. 

ickman ” on. 

Patented aa yy By Re Ask for Leaflet B 
Australia, A}ired erbert, Ltd., CHAS. EISLER 
Yokohama, Jagan. 43 Dodd Ave., Bloomfield, N.J. Made in 5 sizes Agents Wanted 
em 
MT LECCE 








LATHE CENTER GRINDER 


Will grind lathe centers mechanically with scientific accuracy in fraction of 
time required with other methods. vis 


Builders of “Ideal” pat’d. Portable 
Electric Tools. Grinders, Drills, Saws, 
Screw Drivers, Nut Bolt and Lag 
Screw Setters. 





for 
Bockine 4" 


The Neil & Smith Electric Tool Co., Cincinnati, O., U.S. A. 


Your Engines 


Tomorrow 


Philadelphia 














May Break Down 


Why not? You have not had a chance to repair 
them and the terrific strain of 24-hours-a-day 
operation has not helped them any. 


UNDERWOOD 
SERVICE 


will enable you to run the engine soon after the 


break-down. r men are waiting for the call 
with tools packed. 
cond te pian —day or night. 
ul Hints?” 


H. B. Underwood & Company 





iasiieaadiaiiaaaamaaal 


Penna. 
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Small 
Monthly 
Payments 










How to 
Make 

Your Big 
Pay 
Envelope 
Permanent-= 















It is impossible to say with any certainty just will not only present a thorough foundation of 


how long the present machine shop prosperity working facts but also give the newest shop 
will endure. No doubt you too have thought methods. This has been accomplished through 


od : A ; the Machine Shop Library, prepared by eight 
on this situation. We believe therefore you will machine shop specialists, assisted by over two 


welcome a convenient plan to make your hundred experts. These men had but one idea 
present pay envelope PERMANENT. This can in mind, namely to enable the apprentice or 
be easily brought about by studying the whole beginner, as well as the trained mechanic to 
subject of machine shop practice. In order to improve their present methods and thus make 
do this you must have the right books, which advancement automatic. 










Free From Theory Not One Cent in Advance 








The Machine Shop Library is free from theory—that The coupon below brings this complete Machine Shop 
unnecessary evil embodied in the average shop text-book. Library to your own home for a ten-day free examination. 
It contains only enough mathematics to bring you to the The Machine Shop Library will enable you to become a 
point quickly. It is plain and easy to grasp even for the master of machine shop practice. This knowledge is avail- 






able from records of actual practice. We sincerely believe 
that no other similar set of books will do for you what the 
Machine Shop Library will do—starting with the simplest 
principles of shop work, and carrying you quickly and 
surely over the most intricate operations which every 


beginner, and its treatment is so accurate that it is used 
as a constant reference in many of the best known shops 
of the country. It may be safely used by experts and be- 
ginners alike, because it contains only actual working 











problems, with clear, understandable solutions. Avail mechanic has to meet in order to command a higher daily 
yourself of this opportunity today and let promotion wage. There is no skimping. Every topic is treated at 
single you out from those who will not spare an hour or sufficient length for you to master it. Let us send these 
less per day with the Machine Shop Library. books for a ten-day free examination. 







Simply sign and mail the coupon—books will come forward 
immediately—small payments—not one cent in advance. We pay 
return transportation if you do not care to keep them. 



















Covers Fully 


Practical Mathematics — Machine 
Drawing and Design—Iron and Steel— 
Gear Die Making— Automatic Screw 
Machines—Grinding—Jigs and Fixtures, 
and Tool Making. 


McGraw-Hill Book Company, Inc. 
239 West 39th Street, New York. 


Gentlemen: You are requested to send me for free examination your new 
Machine Shop Library, nine volumes, you to pay transportation charges. 
If satisfactory I will send $2 in ten days and $2 per month until I have paid 
your special price on the books, $16. If they are not what I want I will 
write you for shipping instructions, and I am to be put to no expense. 











McGraw-Hill Book Co., Inc. 


239 West 39th St., New York 
Publishers of Books for the American Machinist 
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Gas Consumption Cut 


from 110 to 30 cu.ft. 
Per Hour 


Think of what an enormous saving in gas that is 
—80 cu.ft. per hour! This is being accomplished 
by the Rochester Motors Company with a 


TATE-JONES 


Recuperator Furnace 


as compared with the furnace they previously 
used. 

Tate-Jones Recuperator Furnaces besides being 
such great economizers in the use of gas are 
universally recognized as the most efficient on 
the market. 

Their high-grade construction throughout makes 
for long service and low upkeep cost. The 
linings are of moulded tile of the very best 
quality. Cast iron and boiler plate are used for 
the outer casing. 


There is a Tate-Jones Furnace to suit your 
conditions. Ask for Bulletin No. 3-A. 


Tate-Jones & Co., Inc. 


Furnace Engineers 


Pittsburgh, Pa. 
Established 1898 

















No - Prejudice Here 


We make over a hundred different styles and sizes of 
furnaces. One of these fits your conditions best: 
Let us tell you which one it is. 


GILBERT & BARKER 


Gas and Fuel Oil Furnaces 


are the results of many yearsoffurnacebuilding. Weare 
the pioneers in the making of fuel oil furnaces. Our 
long list of customers is the best evidence we can offer 
as to satisfactory service. 


Write fov ‘‘Catalog 21.”’ It 
will be of interest to you. 








AUVUUAELLAUMAAAAAS MERIT DD et 


aS tt MN ct 


sxe The Cost of Your Marking Re- 
duced and the Quality Improved 







Do you want your trade mark to look 
good on your work? If so, use a 
Dwight Slate Marking Machine, man- 


2s ufactured by us. They are especially 
e258 designed for marking. We also have 
B75 a department devoted to Steel Let- 
5 == tering and Die Engraving. 

225 Write today for Illustrated 

25 = Catalog No. 10 

ae 








Noble & Westbrook Mfg.Co. 
19 Asylum Street 
Hartford - Connecticut 














Gilbert & Barker 
Mfg. Co. 
11 Union Street 
Springfield, Mass. 











Do You Make Dies or Formers? 


Or irregular sha; gauges, small 
metal or wood patterns—any- 
thing that requires the finishing 
of an irregular inside contour? 
This new Anderson Die Form- 
ing Machine puts new 8 
into all work of that type. Be- 
cause it uses a helical revolving 
cutter that allows the operator 
to finish a wide range of irregular 
contours with no stop to change 
cutters, Because that cutter 
draws the work down on 
table and carries the 
chips downward, leaving 
the layout always in clear 
view. 
The Anderson Die Form- 
ing Machine is far more 
rapid than the usual re- 
ciprocating file. 
Get all the details in 
our Bulletin. Write 
for a copy. 
BRIDGEPORT, 


















ANDERSON DIE MACHINE CO., connecricuT 
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These steel parallels are 
built for hard usage 





The special steel of which these parallels are 
made enables them to resist the heavy handling 
incident to ordinary machine shop work. 


without delay, from our stock. They are impor- 
tant features in the line of T-P Toolroom Special- 
ties. 





There are 34 standard sizes of this T-P line of 
steel parallels. Duplicates are readily obtainable 


Full description and catalog ‘‘A’’ on re- 
quest. 


THE TAFT-PEIRCE MFG. COMPANY 


WOONSOCKET, RHODE ISLAND, U. S. A. 
New York Office, Woolworth Bldg. Detroit Office, Majestic Bldg. 











1 DUS Ul 


_ Production and Efficiency ple bh A pgm nn 


Engineers MartTiIN 
Cost Accounting Specialists No. 6 Hand Marking Machine 


The machine that gives your product the 
a he. fle ns distinction which comes only with clean, 

Experts on laying out, equipping, organizing and 

systematizing manufacturing plants. 








distinct and artistic marking. The 
simplest, quickest, chea 
accurate way to mark tr: name, size or 


— marks on small tools and parts, in 


; —_ ite— ; i ‘act, any material suitable for impressions. 
General Accounting—Audits—Investigations fact, any material suitable for impressions. 
20 YEARS REFERENCES equal facility. 


my A tell x what you mark, we will do 
the Write now for our interesting 
progenttl on. 


Martin Machine Company 
Greenfield, Mass., U. S. 


W. G. Archer and Associates 


IN CONJUNCTION WITH 


The Merchants Audit & Accounting Co., Inc. 


320 BROADWAY NEW YORK CITY Represented in Great Britain by “Atte 


Herbert,, Ltd. in Canada by Canadian 


Fairbanks-Morse Co., Ltd. 














UVTI 


[lapaslog oglas 
Goggles are absolutely ee 
and comfortab 
TSE STRONG, KENNARD & NUTT CO. 
20.2. E. 9th Street, Cleveland, O. 


r 





Portable tool cases for tool makers and 
machinists. Keep your tools in g 

20x12x9, with 8 lined drawers, 

18x11xsi with 7 lined drawers, 
: oak finished or covered. Money 
refunded if not satisfactory. Delivered 
ee in U. 8. for abeve price. Catalog 
on request. 


W. Saunders Ellis Co. 
810 Newport Ave., Chicage, Ill. 




















ST 





SHOP 
HEATING— 
VENTILATING 
AND COOLING 
SYSTEMS 


AMERICAN 
BLOWER 
COMPANY, 


DETROIT 
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tant features in the line of T-P Toolroom Special- 
ties. 





There are 34 standard sizes of this T-P line of 
steel parallels. Duplicates are readily obtainable 


Full description and catalog ‘‘A’’ on re- 
quest. 


THE TAFT-PEIRCE MFG. COMPANY 


WOONSOCKET, RHODE ISLAND, U. S. A. 
New York Office, Woolworth Bldg. Detroit Office, Majestic Bldg. 











1 DUS Ul 


_ Production and Efficiency ple bh A pgm nn 


Engineers MartTiIN 
Cost Accounting Specialists No. 6 Hand Marking Machine 


The machine that gives your product the 
a he. fle ns distinction which comes only with clean, 

Experts on laying out, equipping, organizing and 

systematizing manufacturing plants. 








distinct and artistic marking. The 
simplest, quickest, chea 
accurate way to mark tr: name, size or 


— marks on small tools and parts, in 


; —_ ite— ; i ‘act, any material suitable for impressions. 
General Accounting—Audits—Investigations fact, any material suitable for impressions. 
20 YEARS REFERENCES equal facility. 


my A tell x what you mark, we will do 
the Write now for our interesting 
progenttl on. 


Martin Machine Company 
Greenfield, Mass., U. S. 


W. G. Archer and Associates 


IN CONJUNCTION WITH 


The Merchants Audit & Accounting Co., Inc. 


320 BROADWAY NEW YORK CITY Represented in Great Britain by “Atte 


Herbert,, Ltd. in Canada by Canadian 


Fairbanks-Morse Co., Ltd. 














UVTI 


[lapaslog oglas 
Goggles are absolutely ee 
and comfortab 
TSE STRONG, KENNARD & NUTT CO. 
20.2. E. 9th Street, Cleveland, O. 


r 





Portable tool cases for tool makers and 
machinists. Keep your tools in g 

20x12x9, with 8 lined drawers, 

18x11xsi with 7 lined drawers, 
: oak finished or covered. Money 
refunded if not satisfactory. Delivered 
ee in U. 8. for abeve price. Catalog 
on request. 


W. Saunders Ellis Co. 
810 Newport Ave., Chicage, Ill. 




















ST 





SHOP 
HEATING— 
VENTILATING 
AND COOLING 
SYSTEMS 


AMERICAN 
BLOWER 
COMPANY, 


DETROIT 
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No. 81 Oven Furnace 
For 
Hardening And Annealing 
Made In: Various Sizes. 


Are Your Dies 
Correctly Hardened? 


Do you get kicks from your customers 
about breakages? Even if your dies 
do seem to give satisfaction it is no 
proof that they are correctly treated. 
Quite possibly scientifically correct 
treatment would produce better dies 
which would give even greater satis- 
faction and more advantage over your 
competitors. 


The up-to-date way to treat dies is to 
use an 


AMERICAN 
GAS FURNACE 


The use of gas as fuel in heat treatment 
permits of accurate regulation of 
temperatures not possible with any 
ther fuel and assures that your dies 
are correctly treated when you once 
establish the proper temperature for 
your grade of steel. You eliminate the 
damage and loss caused by incorrect 
heating. 





Send us some article you are harden- 
ing by another process and let 
us advice what to do with it. 


American Gas Furnace Co. 


Gas Engineers and Manufacturers 


24 John Street New York 


Vol. 46, No. 26 





BEVEL GEAR GENERATORS 


Bevel Gears 


ate cut by us theoretically correct, and sc are adapted to fine 
machinery of all kinds. We have special facilities for cutting 
SPUR, WORM, SPIRAL, MITRE, INTERNAL and EL- 
LIPTICAL Gear Wheelz. Let us quote on your specifications. 


The Bilgram Machine Works ‘panting Garésn St 


ed 








START TO ECONOMIZE 
It costs considerable to replace lost and ruined 
. Get a “Gerstner” Case and you'll be 
money in at the end of the year. Select one 
from our free catalog showing many styles of 
guaranteed Tool Cases. Write for Catalog. 
High Grade 


Manufacturers 
C (Serslaer Sens. Tool Cases 


of Mechanics’ 
25-31 Columbia St., DAYTON, OHIO 








LET “THE DOCTOR” HANDLE YOUR FILES 


“The Doctor” file handle cures 
split handle troubles. A «w 
heavy steel ferrule, firmly se- & 

cured to the wood by a special 

device, adds life to the file and 
provides a firm grip that no 
amount of ordinary use can 

bend or break. Sample sent 

free to firms and dealers— 

6 cents to others. Circulars on request. 


DOANE MANUFACTURING CO., Alls Sta., BOSTON, MASS. 
English Agents—Theo. Butler. Ltd.. 149 Queen Victoria St,, London. 














END for Catalog 8-A show- 

ing furnaces for every re- 

quirement—75 standard types 
in all. 


RANKFORT 


INDUSTRIAL 


FURNACES 


Branches: Boston, Chicago, Detroit 
New York Phila’ Pittsburgh 





eesti 
The Strong, Carlisle & Hammond Co. 
Frankfort Ave. - Cleveland, Ohio 








Can be worn 
over other 


Adjustable 
to fit 
glasses 


any face a} Las ) O)) 
SAPEYY GLASS 
FOR ALL MUNITION WORKERS 


Send for illustrated price list. 


T. A. Willson & Co., Inc., Factory & Main Offices, Reading, Pa. 
Chicago San Francisco Toronto London 
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“NEw BRITAIN 
Stock Rack 


Guide and 
Support 




















For 

Turret Lathe 
or 

Automatic 
Screw Machine 











THE 
NEw BRITAIN 


MACHINE Co. 
New Britain, 


Conn., U. S. A. 

















HIS rack serves a dou- 


| bar being operated upon at the 


turret lathe or automatic screw machine and storage 
for a limited number of sundry sized bars for instant use. 
The stock guides are split and hinged so that heavy stock may be put in- 
to them without end hauling. 

This design not only reduces the time and labor involved in the handling of 
long heavy material, but eliminates the excessive waste of floor space neces- 
sary when laying out machines where the old type of solid-eye guide is em- 


ble purpose—guide for the 


ployed. 


All the operator has to do to fill the guides on a ‘“‘New Britain” Rack is to un- 
clamp the binder handles, open the guides from the side, lift the stock desired 
from the rack below into place, and clamp the hinged guides together again. 


For more detailed information write for Bulletin No. 1220. 









































Stop Cutting Paper Shims 


The Wear-Ever Spacing Collar does away with all necessity of 


wasting time cutting paper shims. 


The 


re are no threads to 


wear. Total adjustment possible, .024 of aninch. Write us. 


Scully-Jones Co., Chicago, Ill. 

















Tools Marked 
Without Injury 


That is one of the many ad- 
vantages of the ‘‘Washing- 
ton” Etching Machine shown 
here. Steel stamps often in- 
jure delicate tools and gages. 
With the ‘“‘Washington”’ this 
work can be neatly and 


cheaply done. 


Write for descriptive cir- 


culars and price. 





The Spicer Tabulating Machine Company 


3318-3320-3322 Volta Place, N. W. 


Washington, D. C. 


Representatives for | British Isles, Burtes Grtthe ~~ Co, Ludgate Square, 


Ludgate Hill, London, 


.C, E 














The rough rugged man and the highly intelligent ¥ 
alike pick out Schieren’s Duxbak Waterproof Leather 
Belting to do their work— \ 


One because he admires the way it stands up under 


rough treatment and the other because it shows itself 
to be a money saver and output increaser—try one— , 


BELTIN (pf! 
' RADE MARM 
Reg. U. S. Pat. Off. pict ee 
Sf Tanners, - 
Belt Manufacturers © 
41 Ferry St., New York \ 


Boston, 232 Summer St., opposite South Station. Philadelphia, 
226 North Third ~% Denver 1752 Arapahoe St. Pisa 337 
Wash First 





Second Ave. Chicago, 128 W. Kinzie St. Seattle, 

Ave., South. Atlanta, "Ga. 272 “Marietta St. Mem this, Tenn., 475 So. 
Main St. The Texas Chas. A. Schieren Co., Inc. So. Market St., 
Dallas, Texas. New Cepeans, he 404-406 Canal St. oe 3 18 So. 
Broadway. Detroit, 72 Co St., West. Kansas City, 1324 W. 
12th St. Salt Lake City, tt . 2nd, So, St. OAK LEAT! TAN- 
NE. RIES, Bristol, Tenn. 
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cured to the wood by a special 
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in all. 
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over other 


Adjustable 
to fit 
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T. A. Willson & Co., Inc., Factory & Main Offices, Reading, Pa. 
Chicago San Francisco Toronto London 
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HIS rack serves a dou- 


| bar being operated upon at the 


turret lathe or automatic screw machine and storage 
for a limited number of sundry sized bars for instant use. 
The stock guides are split and hinged so that heavy stock may be put in- 
to them without end hauling. 

This design not only reduces the time and labor involved in the handling of 
long heavy material, but eliminates the excessive waste of floor space neces- 
sary when laying out machines where the old type of solid-eye guide is em- 


ble purpose—guide for the 


ployed. 


All the operator has to do to fill the guides on a ‘“‘New Britain” Rack is to un- 
clamp the binder handles, open the guides from the side, lift the stock desired 
from the rack below into place, and clamp the hinged guides together again. 


For more detailed information write for Bulletin No. 1220. 
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re are no threads to 
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vantages of the ‘‘Washing- 
ton” Etching Machine shown 
here. Steel stamps often in- 
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On Precision Work 


This combined Milling and Grinding Fixture cuts down costs 
on all small work where extreme accuracy is imperative. 


The fixture is bolted on top of the standard slide-rest of 


The Ames 








Precision Bench Lathe 


The vertical slide has a micro- 
The head has a graduated swivel base and is run from 
a grinding counter overhead with round belt. The hollow spindle is tapered 


and can be placed in any desired position. 
meter adjustment. 


at one end to receive arbors, drills, mills, etc. 


Ames Precision Lathes are guaranteed for extreme accuracy, strength and 
They are indispensable for tool room and fine instrument work. 


service. 





WALTHAM MASS. USA 





Write for our instructive catalogs giving 
full description today. 


B. C. Ames Company, Waltham, Mass. 


Manufacturers of Bench Lathes, Bench Milling Machines and Dial Gauges 
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“DALTON SIX” 


ACTUAL SWING 7} IN. 


The Small Lathe for a Big Job 





“DALTON SIX” can be furnished with 
30 or 36-in. bed, with either two or three step 
cone pulley. 

The strength and power of this lathe is a 
multiple of its size. 

Furnished for either English or metric thread 
cutting. 

No manufacturer can afford to be without a 
“DALTON SIX.” 


Send for Bulletin which tells 
about our new Type B-4. 


Dalton Machine Co., Inc. New York, usa 








Monarch Lathes are the reccgnized leaders of 
all modersate-priced Engine Lathes. 14-16-18- 
and 20-in. sizes. Send for catalog and prices. 


The Monarch Machine Tool Co. 
Sidney, Ohio 











TOOL ROOM 


and 


GENERAL PURPOSE [ ATH FS 
15-in.—20-in.—25-in. 
PROMPT DELIVERY 


Jos. Crawford, Jr. Co. New York Office 
Erie, Pa. 21 Park Row 








For 
greater production 
and more accurate work, 


the Atlas 20-inch, double back 


geared, quick-change engine ‘lathe. 
Write for particulars. 
TAYLOR MACHINE CO., CLEVELAND, OHIO 


































Cincinnati Lathes stand for XQ 
greater range and more power. With 

our quick change gear box either English 
metric or odd threads may be cut. They'll show re- 
suitsin yourshop. Catalog? Cable Address: Cintilathe 


The Cincinnati Lathe & Tool Company 



















Oakley, Cincinnati, O., U. S 





E 
2 
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Lifting Responsibility Off the Operator 






Flather Lathes are particularly adapted to the 
production of high-quality work by unskilled 
labor. An ordinary worker, without any high 
degree of skill, can operate a Flather with pre- 
cision and accuracy. They are designed for 
simplicity and great ease of operation. 









Write for catalog giving 
detailed specifications. 


Flather & Co., Inc. 


Nashua, N. H., U. S.A. 


LARGE LATHES 


Steel gearing throughout Variable speed motor drive 
Positive clutches in apron Constant speed motor drive 
Self-compensating, square front vee Selective head (all sizes) 
Gearing in headstock in bath of oil Single pulley drive (all sizes) 
All parts of unusual dimensions Cone head (42” and smaller) 
Bronze bushings in headstock Beds in any length 








Their Massiveness, Extraordinary Power and General Excellence adapt these lathes for heavy work in Ship Yards, 
Forges, Engineering Works, Steel Mills, etc. The U. S. Government is among our customers. 


LARGE SWING LATHES BUILT 
IN 30", 36", 42", 48", 54" AND 60" SIZES 


Write for Bulletin 705 


THE HOUSTON, STANWOOD & GAMBLE COMPANY 
CINCINNATI, U. S. A. 


DOMESTIC REPRESENTATIVES: 





Hill, Clarke & Co., Inc., Boston The Vonnegut Machinery Co., Indianapolis 
L. R. Meisenhelter Machinery Co., Philadelphia The Stocker-Rume!ly-Wachs Co., Chicago 
William K, Stamets, Pittsburgh P. H. McArdle, New Orleans 






Louis G. Henes, San Francisco 
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A screw machine for long turning or chasing work. THE 
TILTED TURRET can turn or thread any length to the full 
bar capacity of the machine without extension of tools. The 
tilted head allows stock to pass through without interfering with 
tooling equipment in rear position. It allows clearance over 
slide for large die heads and box tools. Has independent stops to 


each face of turret, while index mechanism can be disengaged 
when only one face of turret is required. Automatic roller feed 
handles, equally well, the lightest class of brass tubing without 
injury or heavy steel bars. 


THE TILTED TURRET comprises many other superior 
points of merit which our new catalog A-17 describes. 





RIS ALP 
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‘BRAZIL INDIANA USA 
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Pittsburgh Machine Tool Co., Braddock, Pa. 





What are your lathe needs? 


Have you any particular lathe problems? Does 
your work require just a heavy, strong lathe, 
easily handled, that will pull heavy cuts? Or 
do you need an accurate lathe that will do fine 
finishing? Or perhaps you need a combination 
of both. 


You get them all in the Pittsburgh, made in 
all sizes. Write for description. 














LTT 


18-in. Quick Changes 


Get in on this. Write for full particulars about this superior Morris 
18-in. Quick Change Engine Lathe. You will be interested in the 
many unusual features. We build 16, 18 and 22-in. lathes. Ask for 
Circular 105. 


The Morris Machine Tool 





Co. - Cincinnati, O. 


Stark Lathe Attachments 


enable our famous precision bench lathes to handle an unusually 
wide variety of work with great accuracy, speed and facility. 


Ask for the full particulars. 





Stark Tool Co., 


Waltham, Mass. 














MUAAACAADUARULIANUSASUAAUASIASUASAAUSSUSADUSUALASLSSONIOAONIUSUNSUALOSNDOOOOUSDANDAAASAASEOUAS IOAN 000NNN07 


SUOSENTENEN NA LAAELUREEEEOTETENETEDSAAEUOEEONETOMEEU OND AECU EECA ECUCCEOETOEEOURCAE EEE TUEETOEE 


WICKES HEAVY DUTY ENGINE LATHE 





The Wickes 26-in. Heavy Duty Lathe 


Built inlengths from 8 ft. up. Has 3-step 
cone, is double back geared and has double 
plate apron. 

This tool is built for the most severe service; 
all parts liberal in size; has special ball thrust 
bearings; steel apron gears; coarse pitch 
and wide face gears, which are well guarded. 
Let us tell you about this lathe and also our 
18-in. and 32-in. machine. 


We can make prompt shipment. 


WICKES BROTHERS 
SAGINAW, MICH. 
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Walk up to a WALCOTT 


ae see = it does not embody every feature you deem essen- a single tooth exposed, extremely deep bed, etc 

tial to efficient operation, sturdy construction; quick change : : ; - 
gear box; three-step cone and double back gear; double plate Yes, a Walcott 26 in. Lathe is well worth ee 
apron; drop forge gears in apron; rigid compound rest; not Write for the descriptive circular today. 





Gs 





yee - 


WALCOTT LATHE COMPANY 


JACKSON, MICHIGAN, U.S. A. 


















Here is another point for 
Phoenix Turret Attachments 


Besides the big saving which every manufacturer recog- 
nizes can be obtained with Phoenix turret attachments, 
there is also the fact that they are made for service. They 
are made of the best materials and built to stand up under 
heavy strains. They will continue accurate through the 
hardest kind of manufacturing use and abuse. 









When you buy a Phoenix you can be sure you have a 
permanent addition to your time-saving attachments. 






Write us for particulars. 





PHOENIX MFG. COMPANY 


Eau Claire, Wis. 


Eastern Representative: W. L. Harrison, 1430 West Sixth Street, 
Cleveland, Ohio. 
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tilted head allows stock to pass through without interfering with 
tooling equipment in rear position. It allows clearance over 
slide for large die heads and box tools. Has independent stops to 


each face of turret, while index mechanism can be disengaged 
when only one face of turret is required. Automatic roller feed 
handles, equally well, the lightest class of brass tubing without 
injury or heavy steel bars. 


THE TILTED TURRET comprises many other superior 
points of merit which our new catalog A-17 describes. 





RIS ALP 
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Pittsburgh Machine Tool Co., Braddock, Pa. 





What are your lathe needs? 


Have you any particular lathe problems? Does 
your work require just a heavy, strong lathe, 
easily handled, that will pull heavy cuts? Or 
do you need an accurate lathe that will do fine 
finishing? Or perhaps you need a combination 
of both. 


You get them all in the Pittsburgh, made in 
all sizes. Write for description. 














LTT 


18-in. Quick Changes 


Get in on this. Write for full particulars about this superior Morris 
18-in. Quick Change Engine Lathe. You will be interested in the 
many unusual features. We build 16, 18 and 22-in. lathes. Ask for 
Circular 105. 


The Morris Machine Tool 





Co. - Cincinnati, O. 


Stark Lathe Attachments 


enable our famous precision bench lathes to handle an unusually 
wide variety of work with great accuracy, speed and facility. 


Ask for the full particulars. 





Stark Tool Co., 


Waltham, Mass. 














MUAAACAADUARULIANUSASUAAUASIASUASAAUSSUSADUSUALASLSSONIOAONIUSUNSUALOSNDOOOOUSDANDAAASAASEOUAS IOAN 000NNN07 


SUOSENTENEN NA LAAELUREEEEOTETENETEDSAAEUOEEONETOMEEU OND AECU EECA ECUCCEOETOEEOURCAE EEE TUEETOEE 


WICKES HEAVY DUTY ENGINE LATHE 





The Wickes 26-in. Heavy Duty Lathe 


Built inlengths from 8 ft. up. Has 3-step 
cone, is double back geared and has double 
plate apron. 

This tool is built for the most severe service; 
all parts liberal in size; has special ball thrust 
bearings; steel apron gears; coarse pitch 
and wide face gears, which are well guarded. 
Let us tell you about this lathe and also our 
18-in. and 32-in. machine. 


We can make prompt shipment. 


WICKES BROTHERS 
SAGINAW, MICH. 
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Walk up to a WALCOTT 


ae see = it does not embody every feature you deem essen- a single tooth exposed, extremely deep bed, etc 

tial to efficient operation, sturdy construction; quick change : : ; - 
gear box; three-step cone and double back gear; double plate Yes, a Walcott 26 in. Lathe is well worth ee 
apron; drop forge gears in apron; rigid compound rest; not Write for the descriptive circular today. 
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WALCOTT LATHE COMPANY 


JACKSON, MICHIGAN, U.S. A. 


















Here is another point for 
Phoenix Turret Attachments 


Besides the big saving which every manufacturer recog- 
nizes can be obtained with Phoenix turret attachments, 
there is also the fact that they are made for service. They 
are made of the best materials and built to stand up under 
heavy strains. They will continue accurate through the 
hardest kind of manufacturing use and abuse. 









When you buy a Phoenix you can be sure you have a 
permanent addition to your time-saving attachments. 






Write us for particulars. 





PHOENIX MFG. COMPANY 


Eau Claire, Wis. 


Eastern Representative: W. L. Harrison, 1430 West Sixth Street, 
Cleveland, Ohio. 
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A Lathe that Should Interest You 


Here’s why —Your tool work calls for accuracy, speed and for a quick 
change Lathe that is rugged enough to withstand long strain. These 
characteristics are found in the ‘‘Mulliner.” Read some of its good points 
below. 









MULLINER 
QUICK CHANGE 
LATHE 





Bed 4 ft., 5 ft., 6 ft.—All Tool Room Attachments. 


37 different threads and feeds, all tool room attachments, front and rear 
journals self-adjusting and adjustable independent of each other, special 
carbon hammered crucible steel headstock spindle. 


Write for further information. 


Mulliner-Enlund Tool Co., Inc., Syracuse, N. Y. 


REPRESENTATIVES 
Cc Sarpenter & Woodward New York City 
ast Machinery Company Philadelphia Pa. 
LN & Hery © ompany Rochester, N. Y. 
Lynd-Farquhar Company Boston, Mass. 
Somers, Fitler & Todd Company Pittsburgh, Pa. 


H. W. Petrie, Ltd Toronto, Ontario 
The Foss & Hill Machinery Company Montreal, Quebec 
Richard Henriksen Petrograd Russia 
Patterson Tool & Supply Co. Dayton, Ohio 
Strong. Carlisle & Hammond Co., Cleveland, Ohio and Detrolt, Michigan 


“In the Toolpost 
ready for work” 





That’s where you will always find the tools when 
you use 


The Universal Turret Toolpost 


Increases the output of your lathes—eliminates tool chang- 
ing—FITS ANY LATHE—does same work as expensive tur- 
ret lathe equipment. Prompt delivery—wWrite for particulars. 


MAGNA MACHINE COMPANY 
Suite 481, 50 Church St., New York 


Also Builders of High Grade Special Machinery, Jigs, Tools, Gauges and Fixtures 








LATHE SATISFACTION 


Buying a Worcester 
Lathe leaves no regrets 
because back of every 
one we put our years 
of experience as build- 
ers of high-class lathes. 


We specialize on 11, 13 
and 16-in. sizes and 
can offer you material 
advantages either in 
cone or geared head, 
pulley or motor drive. 
Write us for full de- 
scriptive bulletins. 


Worcester 


Lathe Co. 
68 Prescott St. 
Worcester, Mass. 









MOORE'S 
Stillson 
Wrenches 


Made in sizes 6, 8, 
10, 14, 18, 24, 36, 







A tool that will “stand up” 
under the hardest strain. 


Write for prices and description. 


Moore Drop Forging Co. 


Sprin id, Mass. 


Bic oR ce ician, Shee ert 


FUS% rors 




























SEBASTIAN 
15-inch swing 
Gap or Straight Bed. 
If you are using big lathes 
oa small jobs, you are los- 
rofits Use the 
“SEB. STIAN” for small 
manufacturing jobs. 25 
years of lathe building ex- 
perience back of it. 
The Sebastian Lathe Co. 
117-119 Culvert St. 
Cincinnati, Ohio, U.S.A. 












ENGINE LATHES 


18” to 48” Swing 
THE 


Boye & Emmes Machine Tool Co. 
Cincinnati, Ohio, U. S. A. 























A superior machine made by a man who is familiar 
bp ‘ = ea shop requirements. Machine is 
= - powerful and rigid. Adaptable to entire 

range of 7alee bar rand. ‘chuck —— f Let us give you full details. 


International Machine Tool Co. - Indianapolis, Ind, 
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Adjusted Quickly to Any 
Machining Angle 


UNIVERSAL 
ANGLE 
PLATES 





6x8" 4x6" 


In a moment—the operator can set the 
Universal Angle Plate for machining at 


iui 


. any desired angle. The expense and 

No. 2 Reid inaccuracies of the makeshift rigs ordinar- 
S f ily used are eliminated. 

urrace Vernier attachment, reading 5 minutes, 

Grinder insures the finest adjustment. Adapted to 


use on practically any type of machine. 
Converts Plain Machines into Universal. 


Capacity: 
saa = ae Write for details and prices. 
Power Cross Feed—6 

o BOSTON SCALE & MACHINE CO. 


Vertica Adjustment "381-389 CONGRESS STREET, BOSTON, MASS. 








STOATOETUTTNNUNSUENANEAOEGOEAUEUUEUOOUOETOROEDUDVEROUEOOOOOTOOCOGOUEOUGOOSUOEUOEEOOOOOOELOOUUEOOCOOOOE UUSUUETUNETOGETONONSOOUOOOTOGCU Oe OONUCONETONSUOODOCEUSEOOOOOCOOUEAUOCOOSOOTOOOETOOSUONEONEN OOO OOOUOGEUOUEOUEDONEOVEO OVEN Y 








UNIVERSAL (HORIZONTAL) BORING MACHINE 

















“WHERE ACCURACY COUNTS WE WIN” 





UNIVERSAL BORING MACHINE CO. - - - Hudson, Mass. 


SOUL 
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Here’s why —Your tool work calls for accuracy, speed and for a quick 
change Lathe that is rugged enough to withstand long strain. These 
characteristics are found in the ‘‘Mulliner.” Read some of its good points 
below. 
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QUICK CHANGE 
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journals self-adjusting and adjustable independent of each other, special 
carbon hammered crucible steel headstock spindle. 
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“In the Toolpost 
ready for work” 





That’s where you will always find the tools when 
you use 


The Universal Turret Toolpost 


Increases the output of your lathes—eliminates tool chang- 
ing—FITS ANY LATHE—does same work as expensive tur- 
ret lathe equipment. Prompt delivery—wWrite for particulars. 
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LATHE SATISFACTION 


Buying a Worcester 
Lathe leaves no regrets 
because back of every 
one we put our years 
of experience as build- 
ers of high-class lathes. 


We specialize on 11, 13 
and 16-in. sizes and 
can offer you material 
advantages either in 
cone or geared head, 
pulley or motor drive. 
Write us for full de- 
scriptive bulletins. 


Worcester 


Lathe Co. 
68 Prescott St. 
Worcester, Mass. 









MOORE'S 
Stillson 
Wrenches 


Made in sizes 6, 8, 
10, 14, 18, 24, 36, 







A tool that will “stand up” 
under the hardest strain. 


Write for prices and description. 


Moore Drop Forging Co. 


Sprin id, Mass. 


Bic oR ce ician, Shee ert 


FUS% rors 




























SEBASTIAN 
15-inch swing 
Gap or Straight Bed. 
If you are using big lathes 
oa small jobs, you are los- 
rofits Use the 
“SEB. STIAN” for small 
manufacturing jobs. 25 
years of lathe building ex- 
perience back of it. 
The Sebastian Lathe Co. 
117-119 Culvert St. 
Cincinnati, Ohio, U.S.A. 












ENGINE LATHES 


18” to 48” Swing 
THE 


Boye & Emmes Machine Tool Co. 
Cincinnati, Ohio, U. S. A. 























A superior machine made by a man who is familiar 
bp ‘ = ea shop requirements. Machine is 
= - powerful and rigid. Adaptable to entire 

range of 7alee bar rand. ‘chuck —— f Let us give you full details. 


International Machine Tool Co. - Indianapolis, Ind, 
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Adjusted Quickly to Any 
Machining Angle 


UNIVERSAL 
ANGLE 
PLATES 





6x8" 4x6" 


In a moment—the operator can set the 
Universal Angle Plate for machining at 


iui 


. any desired angle. The expense and 

No. 2 Reid inaccuracies of the makeshift rigs ordinar- 
S f ily used are eliminated. 

urrace Vernier attachment, reading 5 minutes, 

Grinder insures the finest adjustment. Adapted to 


use on practically any type of machine. 
Converts Plain Machines into Universal. 


Capacity: 
saa = ae Write for details and prices. 
Power Cross Feed—6 

o BOSTON SCALE & MACHINE CO. 


Vertica Adjustment "381-389 CONGRESS STREET, BOSTON, MASS. 
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UNIVERSAL (HORIZONTAL) BORING MACHINE 

















“WHERE ACCURACY COUNTS WE WIN” 





UNIVERSAL BORING MACHINE CO. - - - Hudson, Mass. 


SOUL 
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accurately cut in cast iron, 
steel, brass, rawhide and fibre. 


Our large new factory 
equipped with the very 
latestgear cutting machin- 
ery and a works organi- 
zation that is backed by 
40 years’ experience in 
gear cutting enables us to 
meet every possible gear 
requirement from minute 
pinions to wheels 6 ft. in 
diameter. 

We are prepared to give 
immediate attention to 
tush orders and can 


Grant Gear 
151 Pearl St. - 


prompt shipments on any 
special type of gearing. 
Large stock of standard 
cut gears constantly on 
hand, ready to be shipped 
at once. 

Send us your blueprints 
for estimate. Let us 
solve your gear problems. 


Write for interesting 
catalog containing full 
stock list and valuable 
gear information. 


Works, Inc. 
Boston, Mass. 





DTT 








Geo, B. Grant 














“The present crisis puts a big responsibility on 
you fellows,” says Phillie Gear 











**‘A man who wants gears now 
wants them  quick—dquicker 
than ever before. And a lot may 
depend on his getting them in 
the time he figures. 


*“*By this I mean, that from now 
on we have got to do more than 
keep up the reputation for 
speedy service which is always 
associated with GEARS 
PHILADELPHIA. We’ve got to 
line up with the manufacturers 
of the country, pledge our 
hearty cooperation, and be on 
the alert for every emergency 
order, handling it not merely as 
a means of satisfying a customer 
but rather as if the fate of the 
nation depended upon it. 


**Are you with me, boys?”’ 


The enthusiastic roar which 
answered the question left no 
doubt of that. 


Philadelphia GEAR 


Works 


Vine St. and Reading R. R. 
Philadelphia, Penna. 








TT 


SPUR AND BEVEL GEARS 


Let us figure on cutting your gears or on the 
equipment for doing the work yourselves. 


FLATHER AUTOMATIC GEAR CUTTING MACHINES 


are accurate, rigid and economical. 


E. J. FLATHER MFG.CO. - - NASHUA,N.H., U.S. A. 

















FAWCUS HERRINGBONE GEARS 


Mill Drives . Turbine_Transmissions 
SpurGears_ Bevel Gears _Worm Gearing 





FAWCUS MACHINE COMPANY. PITTSBURGH PA. 


OTVEVETOOOTETUETETEOOTOSTETEUODEGOOBOETEDEOOEOOTY MUTT 
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Crofoot 
Gears 


are produced rapidly, economically and accur- 
ately. That is due to our model factory and 
excellent equipment. We offer real service. 





Crofoot Gear Works, Incorporated 
31 -Ames St., Cambridge, Branch A, Boston, Mass. 
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Why Not? 


Why not work at highest efficiency? 


Why not turn out maximum of quan- 


tity and best quality? 


Why not make your geared machines 
noiseless with 





NOISELESS PINIONS 


By using NEW PROCESS NOISELESS 
PINIONS you replace the roaring and 
ringing of metal-to-metal gears with a 
quiet, busy hum that leaves your work- 
men with hearing alert to avoid misunder- 
standing or accident and with wits keen 
for useful work. 


But more than that by producing better 
tooth contacts, by yielding just enough 
to compensate for slight mis-alignments 
and sudden variations in load, NEW 
PROCESS NOISELESS PINIONS 
lengthen machine life, and help to im- 
prove the product of the driver machine. 


And as to durability we can cite numerous 
instances where these pinions actually outlasted 
the metal pinions they replaced. 


Made of selected hide stock, cured for gear re- 
quirements by exclusives process, NEW 
PROCESS NOISELESS PINIONS are ma- 
chined to absolute accuracy and uniformity in 
the A ase equipped gear-cutting plant in the 
wor 


If you are for efficiency in your 

shop, our booklet, ‘‘Noiseless Gear 

Driving,’’ should have a place on 
your desk. 


Ne? NEW PROCESS 


Partial section of a New Process Pinion showing 
the hydraulically compressed laminations of rawhide 





Flanges to top of teeth. 
Flanges may or may not form 
part of the working face. A 
form that is stronger than all 
rawhide and largely used on 
motor drives. If flanges do 
not form part of working face, 
the rawhide face should be 
sufficiently wider than the 
metal gear face to fully com- 
pensate for floating of the 
motor armature. 

















which form the working body. 


Ne¥ 


ateus 


GEAR CORPORATION 


SYRACUSE, N.Y. 


Robert Gardner & Sons, Ltd., Montreal, Canada. 








CATT AHL 








CAST IRON OR STEEL 





Plates to bottom of teeth. 
The plates in this instance are 
used only to bind the rawhide 
and support the key seat. 
The quietest form of con- 
struction and one much us 
in general mill work. Other 
types of construction fill every 
requirement in bevel and extra 
large spur gears. 
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accurately cut in cast iron, 
steel, brass, rawhide and fibre. 


Our large new factory 
equipped with the very 
latestgear cutting machin- 
ery and a works organi- 
zation that is backed by 
40 years’ experience in 
gear cutting enables us to 
meet every possible gear 
requirement from minute 
pinions to wheels 6 ft. in 
diameter. 

We are prepared to give 
immediate attention to 
tush orders and can 


Grant Gear 
151 Pearl St. - 


prompt shipments on any 
special type of gearing. 
Large stock of standard 
cut gears constantly on 
hand, ready to be shipped 
at once. 

Send us your blueprints 
for estimate. Let us 
solve your gear problems. 


Write for interesting 
catalog containing full 
stock list and valuable 
gear information. 


Works, Inc. 
Boston, Mass. 





DTT 








Geo, B. Grant 














“The present crisis puts a big responsibility on 
you fellows,” says Phillie Gear 











**‘A man who wants gears now 
wants them  quick—dquicker 
than ever before. And a lot may 
depend on his getting them in 
the time he figures. 


*“*By this I mean, that from now 
on we have got to do more than 
keep up the reputation for 
speedy service which is always 
associated with GEARS 
PHILADELPHIA. We’ve got to 
line up with the manufacturers 
of the country, pledge our 
hearty cooperation, and be on 
the alert for every emergency 
order, handling it not merely as 
a means of satisfying a customer 
but rather as if the fate of the 
nation depended upon it. 


**Are you with me, boys?”’ 


The enthusiastic roar which 
answered the question left no 
doubt of that. 


Philadelphia GEAR 


Works 


Vine St. and Reading R. R. 
Philadelphia, Penna. 
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SPUR AND BEVEL GEARS 


Let us figure on cutting your gears or on the 
equipment for doing the work yourselves. 


FLATHER AUTOMATIC GEAR CUTTING MACHINES 


are accurate, rigid and economical. 


E. J. FLATHER MFG.CO. - - NASHUA,N.H., U.S. A. 

















FAWCUS HERRINGBONE GEARS 


Mill Drives . Turbine_Transmissions 
SpurGears_ Bevel Gears _Worm Gearing 





FAWCUS MACHINE COMPANY. PITTSBURGH PA. 
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Crofoot 
Gears 


are produced rapidly, economically and accur- 
ately. That is due to our model factory and 
excellent equipment. We offer real service. 





Crofoot Gear Works, Incorporated 
31 -Ames St., Cambridge, Branch A, Boston, Mass. 
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Why Not? 


Why not work at highest efficiency? 


Why not turn out maximum of quan- 


tity and best quality? 


Why not make your geared machines 
noiseless with 





NOISELESS PINIONS 


By using NEW PROCESS NOISELESS 
PINIONS you replace the roaring and 
ringing of metal-to-metal gears with a 
quiet, busy hum that leaves your work- 
men with hearing alert to avoid misunder- 
standing or accident and with wits keen 
for useful work. 


But more than that by producing better 
tooth contacts, by yielding just enough 
to compensate for slight mis-alignments 
and sudden variations in load, NEW 
PROCESS NOISELESS PINIONS 
lengthen machine life, and help to im- 
prove the product of the driver machine. 


And as to durability we can cite numerous 
instances where these pinions actually outlasted 
the metal pinions they replaced. 


Made of selected hide stock, cured for gear re- 
quirements by exclusives process, NEW 
PROCESS NOISELESS PINIONS are ma- 
chined to absolute accuracy and uniformity in 
the A ase equipped gear-cutting plant in the 
wor 


If you are for efficiency in your 

shop, our booklet, ‘‘Noiseless Gear 

Driving,’’ should have a place on 
your desk. 


Ne? NEW PROCESS 


Partial section of a New Process Pinion showing 
the hydraulically compressed laminations of rawhide 





Flanges to top of teeth. 
Flanges may or may not form 
part of the working face. A 
form that is stronger than all 
rawhide and largely used on 
motor drives. If flanges do 
not form part of working face, 
the rawhide face should be 
sufficiently wider than the 
metal gear face to fully com- 
pensate for floating of the 
motor armature. 

















which form the working body. 
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GEAR CORPORATION 


SYRACUSE, N.Y. 


Robert Gardner & Sons, Ltd., Montreal, Canada. 








CATT AHL 








CAST IRON OR STEEL 





Plates to bottom of teeth. 
The plates in this instance are 
used only to bind the rawhide 
and support the key seat. 
The quietest form of con- 
struction and one much us 
in general mill work. Other 
types of construction fill every 
requirement in bevel and extra 
large spur gears. 





AULA A 








UA 





LC Lo (OA 























149 





~ yh aie they Poa eee r 





Buying—A MERICAN MACHINIS T—Section 


Vol. 46, No. 





9G 


wv 








BROWN & SHARPE GEARS 7720 ne ie rower” 


—And Fine 
Workmanship 


The human factor in the 
cutting of a gear figures most 
conspicuously when the gear is 
put to a long-time actual work- 
ing test. That is why the 
quality of a B & S Gear is more 
apparent after years of use 
than when first put into a 
n achine. 

Gears cut to order. Catalog 
of standard gears on request. 


Brown & Sharpe 


Mfg. Co. 
Providence, R. 1. U.S. A. 





and better service. 


tails. 


Write for complete de- 


All Kinds of Gears 


Whether they be worms, 
racks, any gear in fact that 
bears the name Meisel im- 
mediately insures 


Meisel Press Mfg. Co. 


946 Dorchester Ave. 
Boston, Mass. 








promptly attended to. k [ 
West is at your service. For full particulars regarding Foote Facilities 
write today for “Gear Problems.” It’s free. 


Foote Bros. Gear & Machine Co. 
210 N. Carpenter Street, Chicago, U. S. A. 





When it Comes to Gears—Come to Us 


We are constantly ready to make prompt delivery on dependable 


gears—at a figure you will find fair and reasonable. Special orders 


The largest plant of its kind in the Middle 











Michigan Gear & 
Engineering Company 
Detroit, Mich. 


Spur, Bevel, Spiral and Worm Gears, for 
Service and Production. Let us quote 
you our prices. 














ALBRO-CLEM 
HINDLEY GEARING 
WILL DO THE WORK 


When Common Worm Gearing Fails 


ALBRO-CLEM ELEVATOR CO. 
707 Glenwood Avenue Philadelphia, Pa. 








Albauch-Dover accurately gen- 


erated Gears are real “ZONES ¢ 


OF QUIET’’—unusuallysmooth 
and roticeably silent in opera- 
tion. If you use gcars, send us 
your Flue Prints or Sample 
Gears for estimates. 


ALBAUGH-DOVER Co. & 


2100 Marshall Blvd., Chicago 











SPIRAL TYPE BEVEL GEARS 


THE LATEST IN 


AUTOMOBILE DRIVES ° 


=GLEASON WORKS 


MANUFACTURERS OF GEARS AND 
BEVEL GEAR CUTTING MACHINERY 


ROCHESTER, N. Y. 
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Little Journeys 





28 x 30-in. Wash Wheel, Fabroil equipped. 





None of the gears show any signs of 
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to the plants of Fabroil Gear users 


No. 2 


Pilgrim Steam 
Laundry Company 


The 26-tooth, 3)- 
inch pitch diameter, 
Fabroil motor pinion 
in the picture is one 
of several such gears 
that have run continu- 
ously for upwards of 
five years in this mod- 
ern, sanitary laundry 


at Brooklyn, N.Y. 


This one 1s on the 
shaft of a /-h.p. 1200 
r.p.m. motor and runs 
a 28x30-i1n. wash wheel 
which reverses seven 
times a minute. 


wear, although, owing 


to the necessity of extreme cleanliness about these machines, 
they receive practically no lubrication. 








Fabroil gears meet hard service conditions 
Atlanta, Ga. Columbus, Ohi ° T New Haven, Conn. St. Louis, Mo. 
Nalinces a Columbus, Ohio General Office: Schenectady, N. Y. New Orleans, Ta Sait Take City, Ute 
irmingham, Ala. Dayton, Ohio New York, N. Y. an Francisco, Cal. 
Boston, Mass. Deawver, Cate. ADDRESS NEAREST CITY _ Niagara Falls, N. Y. Schenectady, N. Y. 
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Tor Canadian Business refer to Canadian General Electric Company, Ltd., Toronto, Ont. 
General Foreign Sales Offices, Schenectady, N. Y.; 30 Church St., New York City; 83 Cannon St., London, E. C., England. 
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BROWN & SHARPE GEARS 7720 ne ie rower” 


—And Fine 
Workmanship 


The human factor in the 
cutting of a gear figures most 
conspicuously when the gear is 
put to a long-time actual work- 
ing test. That is why the 
quality of a B & S Gear is more 
apparent after years of use 
than when first put into a 
n achine. 

Gears cut to order. Catalog 
of standard gears on request. 


Brown & Sharpe 


Mfg. Co. 
Providence, R. 1. U.S. A. 





and better service. 


tails. 


Write for complete de- 


All Kinds of Gears 


Whether they be worms, 
racks, any gear in fact that 
bears the name Meisel im- 
mediately insures 


Meisel Press Mfg. Co. 


946 Dorchester Ave. 
Boston, Mass. 








promptly attended to. k [ 
West is at your service. For full particulars regarding Foote Facilities 
write today for “Gear Problems.” It’s free. 


Foote Bros. Gear & Machine Co. 
210 N. Carpenter Street, Chicago, U. S. A. 





When it Comes to Gears—Come to Us 


We are constantly ready to make prompt delivery on dependable 


gears—at a figure you will find fair and reasonable. Special orders 


The largest plant of its kind in the Middle 











Michigan Gear & 
Engineering Company 
Detroit, Mich. 


Spur, Bevel, Spiral and Worm Gears, for 
Service and Production. Let us quote 
you our prices. 














ALBRO-CLEM 
HINDLEY GEARING 
WILL DO THE WORK 


When Common Worm Gearing Fails 


ALBRO-CLEM ELEVATOR CO. 
707 Glenwood Avenue Philadelphia, Pa. 








Albauch-Dover accurately gen- 


erated Gears are real “ZONES ¢ 


OF QUIET’’—unusuallysmooth 
and roticeably silent in opera- 
tion. If you use gcars, send us 
your Flue Prints or Sample 
Gears for estimates. 


ALBAUGH-DOVER Co. & 


2100 Marshall Blvd., Chicago 











SPIRAL TYPE BEVEL GEARS 


THE LATEST IN 


AUTOMOBILE DRIVES ° 


=GLEASON WORKS 


MANUFACTURERS OF GEARS AND 
BEVEL GEAR CUTTING MACHINERY 


ROCHESTER, N. Y. 
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28 x 30-in. Wash Wheel, Fabroil equipped. 





None of the gears show any signs of 
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to the plants of Fabroil Gear users 


No. 2 


Pilgrim Steam 
Laundry Company 


The 26-tooth, 3)- 
inch pitch diameter, 
Fabroil motor pinion 
in the picture is one 
of several such gears 
that have run continu- 
ously for upwards of 
five years in this mod- 
ern, sanitary laundry 


at Brooklyn, N.Y. 


This one 1s on the 
shaft of a /-h.p. 1200 
r.p.m. motor and runs 
a 28x30-i1n. wash wheel 
which reverses seven 
times a minute. 


wear, although, owing 


to the necessity of extreme cleanliness about these machines, 
they receive practically no lubrication. 
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WORM DRIVE 


Precision Work 


Would you buy a watch from a blacksmith’s shop? You would realize that his 
equipment was not fit for the work. 

There is no greater precision work than the manufacture of High Efficiency 
worm gearing. We make no other article and for that have equipped with the 
best obtainable tools. Why experiment with experimenters? 


The Cleveland Worm & Gear Co., Cleveland, Ohio 


The Industrial Equipment Co. Representatives: Cc. F. Quicke & Co. 
223 Main Street, San Francisco, Cal. 315 Euston Road, London, England 


In Gear Making 
The slightest inaccuracy or other defect in gears 
may become a big problem when they are put into 
service. And the smallest gear, if imperfect, may 
become a giant when it comes to stirring up troubie. 


We make all sizes of gears alike and of just one 
ee eee Guaranteed to meet any metallurgical specifications 

Cincinnati Service and to be perfect in all tooth characteristics. 
Diameters up to 16 ft., and straight or circular racks 


is quick and reliable. Try it when you want bevel, 
of any pitch, length or arc. 


mitre, spur, spiral, internal gears, rawhide gears, 
worms, worm wheels. 

The Earle Gear & Machine Co. 
4701 Stenton Ave. 


Cincinnati Gear Company 
Ask for our Philadelphia 


Cincinnati, Ohio Catalog “C.”’ 
TULL ATETTUNVUNEEEDOVEVUNTOREOOUUOEOECEOUOUOUENEEOOTY: 








Little Things Count 






























GEARS AND SPROCKETS 


OF EVERY DESCRIPTION 
MADE TO ORDER 


We also make a specialty of 
cutting customers’ blanks. 


SEND BLUE PRINTS FOR ESTIMATES 


BOSTON GEAR WORKS 


NORFOLK DOWNS, (QUINCY), MASS. 














Euan van vsannsoeee ea veneeeeeTeersveveeTveTvvTvenTevUceTeTvevTeeevevdvevevvevTceveevcestenvuevceevenveenveneneveerceadssueereecevderevenvenverdTty 
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The Superintendent Was Away 
on a IT'wo Week’s Fishing Trip 


When he came back he didn’t know the old place 


seemed different. ‘Then it dawned 
on him that the shop was unusually 
He thought perhaps his nerves 
Then he remembered. 


| a he could not tell why it 


quiet. 
had improved. 
He remembered that just before he left 
he had turned me over to the assistant, 
telling him to let me make good on those 
noisy gears. 


I went into that shop and began with the 
big planers over in the corner. I put 
some TEXACO CRATER COMPOUND 
on the gears. ‘They stopped grinding and 
clattering. From there on I went through 
that big machine shop, from boring mill 
to gang drill, from planer to shaper. I 
even climbed up onto the overhead crane. 
From now on noisy gears are a dead issue 
in that shop. 







GET 
THIS 






To any ‘“‘American Machinist”’ 
reader we will send the 25- pound 
can of CRATER COMPOUND 
ON A “MAKE GOOD” BASIS 
That means—you’re to try it 
on any gears at all, on lathe, 
planer, boring mill, overhead 
crane or driven pump. And 
only when you’re thoroughly 
satisfied that it stops noise, 
saves the gears, are you required 
to pay for it. 























The Superintendent asked a couple of 
the hands what they thought of 
“CRATER.” They told him it was the 
best thing ever happened. They didn’t 
have to tell him how it stopped noise. 


He knew THAT. 


But they told him that there were no 
more “oil shower baths” on starting a 
machine. 


That TEXACO CRATER COMPOUND 
sticks to the gear teeth. It does not drip, 
sling or splash. 


In less than two weeks I proved out 
“CRATER?” in that shop. And that isn’t 


at all unusual. 


You can follow that shop to increased 
efficiency by reducing gear noise. 


Just give TEXACO CRATER COM- 
POUND a ttrial. See the “make-good” 
offer. 


I don’t have to say any more except that 
if you take us up your storeroom man 
will wonder why you are having so few 
calls for gear replacements. 


Yours for quietness and longer life to 
gears. 


C-—eter 


THE TEXAS COMPANY feecd 
Se Dept. A3, 17 Battery Pl., New York City T 
HOUSTON CHICAGO NEW YORK Vlg 
Offices in Principal Cities 





UELONEVOEDUODDOATOEDOOEOOOOUOUOOUOUOEUOEUUOEUOEVOOUOETOOTVOEOOOUEOODOOEOOEDODOOONOOD 
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Caldwell Gears must work smoothly 


They are made by the and as nearly perfect Swasging— 
machine molding pro- as acast iron gear can ¥ is the modern way of ham- 
cess in which all the be made. Our gear list nering $f xneading metals 
teeth in the gear are is one of the largest in St, Sere mate Soe 
molded from a single the country. Let us SS D AYTON 
tooth block, the quote on your re- ae 
. ws ) to 6000 t 
spacing being quirements. minute ackg strength dna 
toughness to t tal. Y 

done by accu- Catalog No. 38. can incrense your production 
sate machinery oe as = a of your 

. roduct. et us j 
A machine- H. —" & Sow. Write for partiouline. 

n Lo. Excelsior Needle Co. 
molded gear = Chicago, + aS & Western Torrington, Conn. 
more accurate, venue 
New York, 50 Church St. 

better balanced Dallas, 711 Main St. 














Why Throw Money Away Heedlessly ? 


That’s exactly what you’re doing every time you send 
an engraving order for name and direction plates, dies, 
seals or any work of kindred nature to a high-priced 
jobber to be done by hand. You could do them for 
half the money and in one-sixth the time if you had a 
GORTON ENGRAVING MACHINE, the original 
cost of which is its only cost and which can be operated 
by a boy. 

Let us engrave a few pieces for you—free. Then com- 
pare the time and cost of our production with the time 
and cost of hand production. 


THEN send us your order. 


George Gorton Machine Company 
Racine - - - - Wisconsin 


Sawyer Gears— 


Give you long and sat- 
isfactory service 
cause they are made 
pl — right material 
roperly cut. 
Yi a on oF am on this 
old reliable concern ab- 
solutely. Write them. 





1917 Catalogue now 
ready. 


The Sawyer 
Gear & Mfg. Co. 


Successors to 
Sawyer Gear Works 


5122 St. Clair Ave. 
Cleveland, O. 











CACCTTEE TTC EETO ETE E ETAT ui 


GEARS cel Dynamic Balance 


Meisselbach - Catucci Mfg. Co. 


28 Congress Street Newark, N. J. 


a) 











See American Machinist June 14th 








BLUEPRINTS Exclusively by 
The WICKES N. W. AKIMOFF 


Continuous Electric. Sells at half the price. . : . 
Uses half the current of others. Perfect . Harrison Bldg., Philadelphia 
prints up to 48” in width and of unlimited 
Jength. 


WICKES BROS., Saginaw, Mich. 














‘Chicago-Rawhide Rawhide Gears . 





m P iInions Manufactured by 
he best that selected material and careful 
euiteiai iin The Horsburgh & Scott te, 
icago Nawnhide - LO. . 
SS 1301 wee tering Citente IL Cleveland, Ohio 
nm HITTIN 














AUTOMATIC GEAR CUTTING MA- 

















s 
CHINES FOR ALL REQUIREMENTS agus 
NEWARK GEAR CUTTING 
MACHINE CO. BEVEL GEARS ee 
69 Prospect St., Newark, N. J., U.S. A. Se ee es ee eee 


Sr Gear Cutting & Mfg. Co. - - - Cleveland, Ohio 


MUTT 


ST 
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The Colton Tool Holder 





The Colton Tool Holder for Plain Turning 

Nos. 00, 0, 1 and 2 Holders are used on ma- 
chines where the work is light. 

No. 3 and No. 4 Holders are designed for 
heavier duty than sizes 00 to 2. No. 3 Holder 
has the same size shank as the No. 2 Holder, but 
on account of the design can be used for heavier The Colton Tool ,:o1cer used for Boring 





work. 


% Geneon 


This cut represents the Holder being used as 
a Splining Tool 


(For No. 3 or No. 4 Holder) 


LO = "nee | 


The Colton Holder used with Two Cuaiters The Colton Holder used as a Cutting-Off Tool 


Two Boring Bars, one large and one small, may 
be furnished. 





The Colton Holder with round and square hole in 
one set of collars for turning, and one Boring Bar 











Every machinist who has a Colton says: 
“It’s a mighty handy tool.’’ 


A single Colton Holder with two simple attachments will do all 
the work of eleven forged tools and do it better. 


Work on a lathe progresses much more satisfactorily with a Colton, 
since any cutting angle can be obtained by simply turning and re- 
setting the cutting point without removing the holder from the post. 


The Colton costs less, requires less room, and gives greater output 
than any other tool equipment for the same work. 


Most good stores have Coltons—ask your dealer to send you one. 


KEYSTONE EQUIPMENT COMPANY 


825 WALNUT STREET, PHILADELPHIA, PA. 
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Electric Grab - Bucket Cranes 
and Mono-Rail Traveling Hoists 


A wide variety of types 
to suit any service. 


NORTHERN ENGINEERING 
WORKS, DETROIT, MICH. 





“2 





Ui 


STEEL BALLS 


If that is what you want we can furnish you. All we ask is 
an opportunity to quote on your requirements—any grade— 
and afterone trial you will specify nothing but ‘‘Abbott’’ make. 


Kindly give us an opportunity te quote you our attractive prices. 


Abbott Ball Co., | ® 2,2 Hartford, Conn. 


1233 
evenen nat tTS 


UUONTUETONTUET EEL AEUUTTOUTTOETUOVOUETONEDETITET NG 





Bill 








Pc 


Pawling & Harnischfeger. Co. 
MILWAUKEE. WISCONSIN. -U S.A 








HIGHES 


IL L 


RE the last word in Chain 

Hoist construction. They 
are 100% more efficient than 
the Screw Hoist and 175% 
more efficient than the Differen- 
tial Hoist. Wright Hoists will 
outlift and outlast any other 
block on the market. 








We have made this possible by 
supplanting every cast iron work- Ene 
ing or load sustaining part with ; 
























Steel and Malleable Iron. Re- 

pairs practically nil. Learn 

more about these Hoists. Send 

for our Catalog 05. It belongs 

in your file. Write today. <. 

Wright Mfg. Co. ay 
Lisbon, Ohio ? 








CRANES 


AND 


HOISTS 


Predominating- standards for: over a 
quarter. of a century 








One Man Can Lift 2 Tons 


How? How can you make one 
workman lift so much? Why, 
by coupling him witha * 


—CANTON— 


This Crane is an indispensable 
time and labor saver in the 
shops. Lifts anything, any- 
where—and saves six men’s labor 
at heavy lifts. It is built for 
hardest, roughest service. 


Write and get Catalog E-26. 
The Canton Foundry & Machine Co. 


Canton, Ohio 
Alfred Herbert Ltd.,Coventry Eng. 





“Canton Cranes are sup- 
plied with the Double Gear- 
ing when so desired, at a 
small extra cost.” 








SPRAGUE ELECTRIC 
HOISTS 


save 


Time, Energy and Money 
500 Lb. to 6 Tons—A. C. or D. C. 
Write for Pamphlet No. 90513 


Sprague Electric Works 
pr GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 W. 34th St., New York 
Branch Offices in Principal Cities 














Low Cost of Maintenance 
and High Efficiency 

is the reason why eighty-five Pulp 

and Paper Mills and many of the 

largest manufacturing plants are us- 


ing 
Reading “ute Hoists 


STEEL FROM HOOK TO HOOK ALL 
GEARS RUN IN OIL. 


Send for latest Catalog. 


Reading Chain Block Co. 


Reading, Pa., U.S. A. 
Chain Hoists and Trolleys 











CRANES For All Purposes 

Electric and Hand Power 
CASE STANDARD CRANES are the result of 
thoroughly tested ideas secured during many 
years from the best designing and operating engi- 
neers. They are manufactured under the most 
favorable conditions in a plant recently equipped 
at large expense for this particular purpose. 
They represent the greatest value for price 
charged. 


The Case Crane & Engineering Co. 
Columbus, Ohio 
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Ill Increase Production 


If Youll Give Me Chain Drives 


Every alert superintendent 


FO will say the same thing— 
“SILENT CHAIN Drives can give usthe increasein production,” which 


is so necessary today in every industry, to keep up with the orders. He 
will also say that “belts slip—and especially when we crowd the machines 
—the belts can’t pull heavy cuts, like Silent Chain can. They were good enough 
when your father started the business, and modern high-pressure operaticn was 
unknown, and they’ are good enough today—but not efficient encugh where power 
must be transmitted without slip.” 


LINK-BELT SILENT CHAIN 


TRANSMITS POWER WITHOUT SLIP OR LOSS 
Flexible as a Belt—Positive as a Gear—More Efficient than Either 































These twelve words tell the whole story of Link-Belt Silent Chain, the modern 
means of transmitting power. Link-Belt Silent Chain combines the advantages of 
belts and gears, and eliminates their disadvantages. It has rightfully earned its 
reputation—the ideal drive for all classes of machinery, lineshafting, etc. 








Write for new 128-page pricelist Data Book 125 


LINK-BELT COMPANY 


/ PHILADELPHIA CHICAGO INDIANAPOLIS 









New York . + 299 Broadway Wilkes-Barre 2d Nat’! Bank Bice: Knoxville, Tenn. Empire Bl 
Boston . St. Cleveland 1304 Hesneteber as: Seattle . . 680 First Ave., 
Pittsburgh k Bidg. Detroit . 782 Dime Idg. Portland, Ore. 14th and Lovejoy 
St. Louis Cent’ I Nat’ i Bank, Bidg. Minneapolis . 418 8 eo ernied St. San Francisco . 461 Market St. 
Buffalo - 698 Ellicott Square Kansas a City Mo. 407 Finance » Bide Los poseiee, 161 . Los Angeles St. 
Denver indrooth , 6o. Birmingh D. T. Blake st Bide. 
Louisville, Ky. Frederick Wehle, Starks Bldg. New Orleans c 0. is, ty 
Gene lotte Cc. J,8. Cothran, Com 






Com’! Bk. 
i Canadian Link-Belt Co., Li 
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Electric Grab - Bucket Cranes 
and Mono-Rail Traveling Hoists 


A wide variety of types 
to suit any service. 


NORTHERN ENGINEERING 
WORKS, DETROIT, MICH. 





“2 





Ui 


STEEL BALLS 


If that is what you want we can furnish you. All we ask is 
an opportunity to quote on your requirements—any grade— 
and afterone trial you will specify nothing but ‘‘Abbott’’ make. 


Kindly give us an opportunity te quote you our attractive prices. 


Abbott Ball Co., | ® 2,2 Hartford, Conn. 


1233 
evenen nat tTS 


UUONTUETONTUET EEL AEUUTTOUTTOETUOVOUETONEDETITET NG 





Bill 








Pc 


Pawling & Harnischfeger. Co. 
MILWAUKEE. WISCONSIN. -U S.A 








HIGHES 


IL L 


RE the last word in Chain 

Hoist construction. They 
are 100% more efficient than 
the Screw Hoist and 175% 
more efficient than the Differen- 
tial Hoist. Wright Hoists will 
outlift and outlast any other 
block on the market. 








We have made this possible by 
supplanting every cast iron work- Ene 
ing or load sustaining part with ; 
























Steel and Malleable Iron. Re- 

pairs practically nil. Learn 

more about these Hoists. Send 

for our Catalog 05. It belongs 

in your file. Write today. <. 

Wright Mfg. Co. ay 
Lisbon, Ohio ? 








CRANES 


AND 


HOISTS 


Predominating- standards for: over a 
quarter. of a century 








One Man Can Lift 2 Tons 


How? How can you make one 
workman lift so much? Why, 
by coupling him witha * 


—CANTON— 


This Crane is an indispensable 
time and labor saver in the 
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where—and saves six men’s labor 
at heavy lifts. It is built for 
hardest, roughest service. 


Write and get Catalog E-26. 
The Canton Foundry & Machine Co. 


Canton, Ohio 
Alfred Herbert Ltd.,Coventry Eng. 





“Canton Cranes are sup- 
plied with the Double Gear- 
ing when so desired, at a 
small extra cost.” 








SPRAGUE ELECTRIC 
HOISTS 


save 


Time, Energy and Money 
500 Lb. to 6 Tons—A. C. or D. C. 
Write for Pamphlet No. 90513 
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pr GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 W. 34th St., New York 
Branch Offices in Principal Cities 
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These twelve words tell the whole story of Link-Belt Silent Chain, the modern 
means of transmitting power. Link-Belt Silent Chain combines the advantages of 
belts and gears, and eliminates their disadvantages. It has rightfully earned its 
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The Hoist That Made Its Way 
by the Way It’s Made 


There must have been a real need in the hoisting 
field for a chain hoist such as the Ford Tribloc, 
else it would not have made such rapid strides 
into popular favor as its seven-year record of 
sales shows. 

There must have been a real appreciation of its 
great efficiency, safety, speed and durability, or 
repeat orders would not have been so numerous. 
Discriminating buyers are always quick to 
recognize such hoist merits as planetary spur 
gearing, steel working parts and the LOOP 
Hand Chain GUIDE. Having once recognized 
them they will not countenance anything less ina 
hoist. 





CATALOG 


Our new Catalog is just off the 
pees It’s as good all through as 
ts attractive cover indicates. Won't ° 4 
you write for your copy today? 


FORD CHAIN BLOCK & MANUFACTURING CO. 


140 OXFORD STREET, PHILADELPHIA, PA. 








PTT 





SPEED 





©CLONE HOISTS 


SPEED—SERVICE—SAFETY 

are combined in the smooth-running 
Cyclone Hoists. Make the work easier, 
increase the producing capacity of the 
shop by specifying these hoists. Com- 
plete data on hoists, trolleys and their 
uses free on request. 


Simply drop a line for Catalog No. 63. 
The Chisholm-Moore Mfg. C, 
Cleveland 


Hoists Cranes Trolleys 











al 








REYNOLDS 
Screw Driving 


Save time and reduce labor costs in - 
assemblin: = artment. Can 
operated y with a: 
results. A opted by the U. 8. Govern- 
ment and by many of the largest man- 





Machines uiacturers,_ Fully described in our 
REYNOLDS PATTERN & MACHINE CO. 
: MOL ILLINOIS 








BELTS THAT KEEP GOING 
RHIOAD S 
oe ee ie ee oe 
= 5 oe ee ee 

J.E.RHOADS & SONS 














is a dangerous thing 
without the safeguards 
of quality. To meet the 
need of every condition 
we have kept keenly 
alert to the urgency of 
the need of— 


PEERLESS 
HOISTS 


Absolute safety with 
speed is assured because 
of the unswerving stam- 
ina in steel parts. 


No cast or malleable 
iron parts carry the 
load. 


STEEL HANGERS 

STEEL HOOKS. 

STEEL SWIVELS. 

STEEL LOAD WHEELS. 

STEEL GEARS with 
Cut Teeth. 


Every hoist must pass a 
rigid overload test before 
shipment. 


EDWIN HARRINGTON, SON & CO., INC. 
Philadelphia, Pa. 
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r LEXIBLE—“CLIPPER” LACING—DURABLE 


The only way to make it is with a “Clipper” Machine. 
have registered this Trademark, to distinguish it from the “just as good” 


Belt Hooks 


class. This protects you. 


“Clipper” Belt Lacers and “Clipper” 
CLIPPER BELT LACER COMPANY, 1006 Front Ave., N.W., Grand Rapids, Mich. 


That i is why we 




























Babbitted shaft bearings require a constant film of oil be- 
tween the shaft and the bushing. Occasional dripping is 
often unavoidable. Constant care and attention are essen- 
tial. 


Chapman Ball Bearings 


require lubrication no more often, in many cases, than once 
a year—and then very lightly. They are thoroughly dust 
and oil proof. 


Then, of course, there is the matter of power cost—the item 
of greatest importance in a shaft hanger. The friction in 
any well-designed ball bearing is far less than in a sliding 
bearing. And since Chapman Ball Bearings are designed 
solely for transmission purposes, users save 75% of friction 
loss in transmitting power. 


Let us send you full details. 


TRANSMISSION BALL BEARING CO., Inc. 


1050 Military Road, Buffalo, N. Y. 
Chapman Double Ball Bearing Co., Ltd., 339-351 Sorauren Ave., Toronto, Ont. 


From the standpoint 
of Lubrication alone— 
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Babbitted shaft bearings require a constant film of oil be- 
tween the shaft and the bushing. Occasional dripping is 
often unavoidable. Constant care and attention are essen- 
tial. 


Chapman Ball Bearings 


require lubrication no more often, in many cases, than once 
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Steel, Brass and Bronze Balls 
Auburn Ball Bearing Co. 


You need AUBURN BALL BEARINGS for Friction Problems 





Write for pulletins or state your problem. 


25 Elizabeth St., Rochester, N. Y. 


Ta 











Accurate to .0001 Inch 


Excels in Quality 
Any Foreign Ball 


HE Hoover Steel Ball is a product of American brains and labor 

made by American machinery, and follows the best traditions o 

American industry. We challenge the world for steel ball durability 
and uniformity. Four years ago L. J. Hoover originated the Chrome 
Steel, hard surface, tough center ball now recognized as supreme the 
world over. Our laboratory service fits the ball to the particular serv- 
ice. During the past four years an 800 per cent increase in produc- 
tion has come—a daily capacity of twenty-five millions. 
Used on 95 per cent of all cars, by the Government, in every branch 
of industry. Used by big business everywhere. Send for booklet— 
about the new American industry. 


Hoover Steel Ball Company, Ann Arbor, Mich. 


HOOVER iit! 


BALLS 


Synonyms 








VUNVANUAUAAAASDASUAGAONNEDAAOSSUASUASSAAADOUASOASUSENSSUOSUANSOSSSUALIAIL 








Noise in a ball bearing means 

danger. “NORMA” Silence is proof 

of “NORMA” Dependability. 
Catalog? 


THE NORMA COMPANY OF AMERICA 


i799 BROADWAY NEW YORE 
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Traveling Cranes 


For Machine Shop and every service. Electric, 
handpower, pneumatic. Jib Cranes for serving 
planers and machine tools a specialty. 


Send for Catalog 127 














Complete WHITING Cranes 
Foundry [Piniraamiviaieas of All 
Plants HARVEY-ILL.U.S.A Kinds 
SUT 
UU PT 








New York, 253 W. 58th Street 


Ball and Roller 


BEARING 


THE GWILLIAM COMPANY 


IMMEDIATE DELIVERY 


Philadelphia, 1314 Arch Street 








PUTT 








Oilless Bearings 


for loose pulleys, friction clutches, high speed ma- 
chinery. Eliminates lubrication—runs from 8 to 
15 years without oiling. 


ARGUTO OILLESS BEARING CO. 
147 Berkley Street Philadelphia 

















Yes it is Really Endless 


It is woven in one continuous piece of tough fabric 
—proved against oil, water and heat. It is the 
Tilton Patented Endless Belt. The one endless 
belt for high-speed machines which is bound to 
satisfy. Send size—we’ll supply sample. 


Arthur S.Brown Manufacturing Co. 
Tilton, N. H. 








SEDEEUEELERRMALERE COGENT, 
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EDGEMONT 


for hard service 







Wherever you need a friction clutch 
for hard, rough service where the 
clutch must be thrown 
in and out constantly 
and pick up heavy 
loads, the Edgemont 
Sleeve Clutch, Plate 
Type, is the answer. 


It is simple and easily adited, All 
a are enclosed and well 
protected from dust and dirt. 


Where shall we send our price 
list and circulars? 


The Edgemont Machine Co. 


Champie and National Aves. - Dayton,JOhio 
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ler way of obtaining 
than by using the 


° ° There’s no sim 
Drives Machine At variable speed than vt 
° vans Variable Speed Countershaft. 
Any Desired Speed And no surer way. All you have to 
F do to change the want is pull the 
rom 1 to 6 cord. You can change the speed 
while the machine is running and 
what's me more you can stop and start 
again at any og 
sired speed. We 
aranteetheserv- 
ice that this device 
will give. The fact 
that over 10,000 
sets are in use is in 
itself a guarantee 
of satisfaction. 
Made for floor or 
hanging use. 

Catalog 25? 
Evans Friction Cone Co. 
Newton Highlands, Mass. 


A. Warden &Co,, 48 Shep- 
nerdess es, City Road, 











London, E. C .. England 
TL 
MUnsauunnnnnnguennngnnnenyynny cunt iensiisteaye 
Clark Flexible Couplings Satisfy 
nomial Soe ee chen wind they a are ye ha - ha 
than rigid couplings and flexible at all times. 


Act now—send for catalog. It is convincing. 


I. H. DEXTER CO., Inc. 


CLARK FLEXIBLE COUPLING CO., Inc. 
27 Walker Street New York 


ANUNUNUEUEUUOOERSONOUEOESDENOEOOUUEUEOUUOEOOOUOTOOOUOOOOEUCH OO EOEdOTET 














SELF OILING UNIVERSAL JOINTS 


Once oiled, our Universal Joints do not need attention forayear. Made of 
—used by many of the large users of Universal Joints. 


the finest material: 
a, 
) 


Write today for 
Catalog and 
price list. 
UUTUUNEREEUUUNCENSERONUOONN 


Mutual Machine 


y 


27 Wells Street, 
Hartford, Conn. 

















Do You Work To jaw''? 





“RBG, U.S. PAT. OFF.” 


Gilmer Belts run true with constant speed and without 
vibration. 

They permit of more and better work. - 

They insure maximum efficiency of high-speed machines. 
They increase life of machine itself. 

The per hour cost on Gilmer Belts is less than any belt made. 
We want you totry them in the hardest place in your plant. 


L. H. GILMER COMPANY 
7100 Keystone St. - Tacony, Phila., Pa. 





PU 
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Proved by tests 


Excerpt from a report by prominent engineers: 
“These tests show that the American Steel Split Pulleys 


have less belt slip than either of the other steel pulleys, 
under the conditions as noted and observed in the tests.’’ 


H. M. Haven 
W. M. Crosby } Boston 


Whenever an “American” model is 
varied to meet special conditions or a 
new pulley size is introduced, the first 
pulleys turned out under these new 
conditions are subjected to speed, trac- 
tion and strength tests much more 
severe than they would meet under 
working conditions. In these tests other 
makes are compared with “American” 
pulleys. 

If the “American” does not make a 
better showing than the others it is 
“not good enough,” and the model 
must be improved. 


These tests prove: 


-that “American” Pulleys will stand 
up under greater strains than other 
pulleys having more weight. 

-that ‘‘American’’ pulleys cannot burst 
destructively. 

—that for safety and belt grip they are 
unexcelled. 


—that “American” pulleys may be run 
with safety at a pheripheral speed of 
100 feet per second. 


Records kept for seventeen years, of a 
world-wide distribution show that calls 
for replacement have not amounted to 
two pulleys in a thousand shipped. 
Over three million sold. 


it) 


Wrise for our information and delivery dates. 


AMERICAN PULLEY COMPANY 


4210-60 Wissahickon Ave., Philadelphia, U. S. A. 
New York—33-35 Greene St. 
Boston—165 Pearl St. 

Chicago—114-16 S. Clinton St. 
Seattle—536 First Ave., South. 
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Wherever you need a friction clutch 
for hard, rough service where the 
clutch must be thrown 
in and out constantly 
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TL 
MUnsauunnnnnnguennngnnnenyynny cunt iensiisteaye 
Clark Flexible Couplings Satisfy 
nomial Soe ee chen wind they a are ye ha - ha 
than rigid couplings and flexible at all times. 


Act now—send for catalog. It is convincing. 


I. H. DEXTER CO., Inc. 


CLARK FLEXIBLE COUPLING CO., Inc. 
27 Walker Street New York 
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SELF OILING UNIVERSAL JOINTS 


Once oiled, our Universal Joints do not need attention forayear. Made of 
—used by many of the large users of Universal Joints. 


the finest material: 
a, 
) 


Write today for 
Catalog and 
price list. 
UUTUUNEREEUUUNCENSERONUOONN 


Mutual Machine 


y 


27 Wells Street, 
Hartford, Conn. 

















Do You Work To jaw''? 





“RBG, U.S. PAT. OFF.” 


Gilmer Belts run true with constant speed and without 
vibration. 

They permit of more and better work. - 

They insure maximum efficiency of high-speed machines. 
They increase life of machine itself. 

The per hour cost on Gilmer Belts is less than any belt made. 
We want you totry them in the hardest place in your plant. 


L. H. GILMER COMPANY 
7100 Keystone St. - Tacony, Phila., Pa. 
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Proved by tests 


Excerpt from a report by prominent engineers: 
“These tests show that the American Steel Split Pulleys 


have less belt slip than either of the other steel pulleys, 
under the conditions as noted and observed in the tests.’’ 


H. M. Haven 
W. M. Crosby } Boston 


Whenever an “American” model is 
varied to meet special conditions or a 
new pulley size is introduced, the first 
pulleys turned out under these new 
conditions are subjected to speed, trac- 
tion and strength tests much more 
severe than they would meet under 
working conditions. In these tests other 
makes are compared with “American” 
pulleys. 

If the “American” does not make a 
better showing than the others it is 
“not good enough,” and the model 
must be improved. 


These tests prove: 


-that “American” Pulleys will stand 
up under greater strains than other 
pulleys having more weight. 

-that ‘‘American’’ pulleys cannot burst 
destructively. 

—that for safety and belt grip they are 
unexcelled. 


—that “American” pulleys may be run 
with safety at a pheripheral speed of 
100 feet per second. 


Records kept for seventeen years, of a 
world-wide distribution show that calls 
for replacement have not amounted to 
two pulleys in a thousand shipped. 
Over three million sold. 


it) 


Wrise for our information and delivery dates. 


AMERICAN PULLEY COMPANY 


4210-60 Wissahickon Ave., Philadelphia, U. S. A. 
New York—33-35 Greene St. 
Boston—165 Pearl St. 

Chicago—114-16 S. Clinton St. 
Seattle—536 First Ave., South. 
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terneenntasest ered 


Inexperienced hands can’t injure 


The Cleveland 
Friction Clutch 


It’s as simple in construction as it is efficient in action. 
An absolutely dependable expanding ring self-oiling friction 
clutch. Silent and frictionless when disengaged. 

Starts your machine gradually, without shock. Stops 
instantly. Can be modified to meet any special require- 
ments. 


ULL 


FUSUUOLONOC EONS 


We are ready for quick delivery. 
Ask us for full details. 


The Reliance Gauge Column Company 
6009 Carnegie Ave., Cleveland, 0. 























Fewer Parts—More Efficiency 


The Caldwell Friction Clutch has only eleven parts. The 
most important are made of steel and the clutch is so designed 
as to avoid breakage. 


The brake band grips the entire circumference of the friction 
ring, and therefore transmits the greatest amount of power 
possible. One lever controls it; one screw adjusts it. Both are 
easily accessible. Simple, safe, efficient. 


Send for Catalogue. il 


W. E. Caldwell, Co., Inc. 


300 E. Brandeis St., Louisville, Ky. 
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COUNTERSHAFT 
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Z e 
FOR 4 Less First Cost 
y 
GRINDER WORK f Friction transmissions cost less 
Yi to install and less to maintain than 
, Mm toothed gears. They save both time 
y and power. There is a place in your plant where 
. .* . i j 
lj Rockwood Friction Transmission 
YM will make your production more efficient and less f! 
iy expensive. y} 
y Send for Free 92-Page Book A 
i Contains valuable data and formulae for manufac- Y 
YZ turers, designers and engineers—please mention i! 
J firm connection. y 
vA THE ROCKWOOD MANUFACTURING COMPANY {| 
h 1910 English Ave. ~- - Indianapolis, Indiana, U.S. A. y 
Patented EE he hob bh hb hod hotel hh heh 4] 
qossanguasncrngaannnnnti: 
' ee os oe C ) The Block with Stee! Vitals 
Countershaft is designe = Yale Construction, Design, Workmanship and final 50% 
on small lathes of all makes, using overload test build and assure the guarantee in the 
either Internal or External Grind- block itself. Ask for Book of Hoists. 
ing Attachments. The Yale & Towne Mfg. Co., 9 E. 40th St., New York 
The Hangers are universal in ad- 
justment for use upon either ceiling 
or wall. ' : e Weight 
Manufactured only by _ the | Maximum Power With Minimum Weig 
“ ” Bias These are but two of the features of the heavy-duty 
makers of the “DALTON SIX wcl\y  &. Cited Ming ant 
Lathe. = & Serax: —~ ’ Positive Clutch 
iP Has the advantage of a friction clutch 


+= in gradually picking up the ofa 
—. driven shaft or pulley, plus the positive drive of a 
jaw clutch. Read the circular for details, 


0. K. Clutch & Machinery Co., Columbia, Pa. 


Send for Bulletin. 
DALTON MACHINE CO., Inc., 22-45 2% 


























June 28, 1917 
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WHEN BETTER ELEVATING TRUCKS ARE MADE, COWAN WILL MAKE THEM 





Reduces Handling Costs Two-Thirds 


COWAN TRUCK CO. 


16 Canal Street Holyoke, Mass., U. S.A. 


J. Collis & Son, 43 Regent Square, Grey’s Inn Road, London, England 


Allied Machinery Company, 19, Rue de Rocroy, Paris, France 
Allied Machinery Company, Via XX Settembre 12, Turin, Italy 
Allied Machinery Company, Ekaterininskaya 6, Petrograd, Russia 
Allied Machinery Company, 16, Seidengasse, Zurich, Switzerland 
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Trucking Crankshafts 
with 
COWAN TRANSVEYORS 


Trucking automobile crankshafts is delicate 
work. ‘Their finely turned bearings are easily 
damaged. When piled one on the other, they 
become dented and bruised; ordinary factory 
trucks can carry but four or five to the load. 


TUOVUVAVECONUTONTOVETTNNEETONNeNNCONeeTONeeTer rene tone 





The picture shows how one big American 
Motor Manufacturer handles fifteen crank- 
shafts to the load with Cowan Transveyors 
and reduces handling costs two-thirds! 


Simple wooden racks were constructed on 
Cowan platforms (as illustrated), slots being 
cut at intervals for the crankshafts to rest in. 
Protection from damage is absolute. 


But, trucking crankshafts is one use among 
many, for Cowan Transveyors. ‘They will 
pay for themselves in your plant. Factory 
trucking is our line. Find out what we can do 
for you today! Write us for complete details 


atTRUCK HEADQUARTERS 


OTUTONEONSARECOUCU ONS NNEONENONCUOOOENOOEOVETONONECOETOOEOTEOTED 








The Gem Does 
The Hard Work 


The Gem Flexible Shaft is not a 
toy with a wire core. 

The gun metal links transmit 
maximum power for heavy duty. 

No crystallization of 
wire, no blacklash, no re- 
pairs. 

The “Gem” is guaran- 


teed. 
Get the Catalog. 


Gem Manufacturing Co. 


Goebel and Fulton Sts., N. E. 
Pittsburgh, Pa. 
English Agents—A. A. Jones & Ship- 
man, New Century Works, Leicester, 
England. Foreign Tool & Machinery 
Co., 49 RueD' Hauteville, Paris, France. 
Agents for France and Russia. 


















CHASE rransrerrinc TRUCK 


MONEY 
TIME 
and LABOR 
Does your PROFIT consist of Money, Time 
and Labor SAVED or SPENT? 


THE CHASE FOUNDRY & MFG. CO. 
Columbus, Ohio 





Write for Catalog 
No. 16 














Treen 


The Jackson Belt Lacing Machine 


saves its cost every few months. It’s light and port- 
able and produces a joint in three minutes that will 
stand a tensile strength of 1900 Ibs. With it one 
man can do in three minutes at a cost for material of 
one cent, what usually requires a half hour of two 
men’s time and 10 to 12 cents worth of rawhide the 
old way. Write for the ‘“‘Jackson Book.”’ 


BirdsboroSteel Foundry & MachineCo., Birdsboro, Penn. 











Haat 


mahi 


Spacers for Milling Machine Arbors, etc. 
For = of & ae diameters: : 
th ths. ‘ote ata bos tn. thitknect i ae 

.002 and .035 in. thicknesses made to order. 


Prices and Samples on Request. 





THD 


_ Detroit Stamping Co., 951-957 W. Fort St., Detroit, Mich. 


TTT 








Any American 
Size of Chain— 
Roller or 


Block 


For transmission drives 
for machinery, also 
motor trucks and motor 
cycles. Sprockets of all 
kinds in any quantity. 
Our Illustrated Catalog 
No. 18 will give you 
complete details. It 
lists sizes, dimensions, 
etc. 


The Baldwin Chain & Mfg. 
Co., Worcester, Mass. 
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HERE'S No Better eee Se > sl 

Proof of the worth EN SP Riahitle ad » Re 

of Spartan Belting j . ww? 
than the work it is doing \y aan 


on dificult quarter-turp 
drives. 


The unusual pliability of 
Spartan Leather enables 
the belting to operate suc- 
cessfully on short cen- 
ters —hugging the pulleys 
tightly, thereby trans 
mitting maximum power 
most economically on the 
hardest quarter - turn 
drives. 


To insure highest efi- 
ciency Spartan - equip 
your hard drives. 


The Graton & Knight Mfg. Co. 
Oak Leather Tanners and Belt Makers 
Worcester, Mass., U.S. A. 











" 
Why Break Taps? | 


It is not necessary. You can prac- 
tically eliminate the breakage by 
using the 


Wear-Ever 
Tap Chuck 


They are made of one piece and 

hardened. No screws to adjust— 

no frictions to balk. The chuck is 

oe ready to work. The Price is 
ow. 











UT LLL ELL 














Scully-Jones 
Chicago 
Ill. 















Catalog 
sent you 
upon request 
































CRESCENT 


BELT FASTENERS 


Wouldn’t it help a lot if your belts 
didn’t break? here is a Permace..t 
Belt Joint—and only one. 

Write us for the Belt Man’s Chart. It 
tell you how to make it. 


Crescent Belt Fastener Co. 
381 Fourth Avenue New York 























THE "RRs.couRS“ CLUTCH 


Pulls More Because 
Lasts Longer It has full friction contact, which means 
Requires Less Adjustments even wear, long life and enormous erip- 
Than any countershaft| ping power. The mere turning of a set 
clutch on the market. |screw covers all adjustment. 

Write for Price and Discounts. 


THE STANDARD PULLEY CO., Cincinnati, Ohio 








EDULIS TTT ener eC 


POWER TRANSMISSION MACHINERY 


WE LAY OUT, MAKE THE DRAWINGS, FURNISH THE MATERIAL AND ERECT IT 








Adjustable Hanger FRICTION CLUTCH COUPLINGS FOR HEAVY WORK 


ROPE DRIVES A SPECIALTY 


SHAFTING, PULLEYS, HANGERS, ETC., CARRIED IN STOCK. 





Friction Clutch Pulley 


TURNED STEEL SHAFTING 


WORKS: ELIZABETHPORT, N. J. 




















June 28, 1917 


Fig. 110—Sanitary Wash Bowls 
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SANITARY 
Wash Bowls 


Furnished in double or 
single batteries, of any 
number of bowls in a bat- 
tery. Arranged for hot and 
cold, or one temperature of 
water. Provided with plain 
nozzles, self-closing or com- 
pression bibbs, and plain 
cast iron, galvanized iron or 
vitrified porcelain enamel 
iron washbowls. 

Adopted as standard by 
many: of the largest and 
best known plants—many 
of them having over a 
thousand in use. 


Such Equipment 
puts Your Shop 


in Class “A” 


Economy does not consist in buying short-lived, shoddy 


and cheap equipment. 


Metal Equipment for office, shop and factory is now pre- 
ferred by progressive concerns because it is more sanitary, 
more durable, looks better, takes up less room, and is 
more truly economical than wooden equipment. 


Put your plant in class “A” by installing our Sanitary 
Wash Bowls and Bubbling Drinking Fountains. 


Ask for Complete Catalog of 


Washbowls 

Sanitary Drinking Foun- 
tains 

Metal Lockers 

All Steel Stools and Chairs 
with Inset Wood Seats 

Stock and Storage Racks 

Metal Shelving 

Metal Vault Fixtures 


Manufacturing Equipment & 
















Improved Soda Kettles (40 
and 60 gals.) 

Water Heaters and In- 

stantaneous Mixers 

Work Benches and Bench 
Legs 

Drawing Stands 

Full line of Plumbing Fix- 
tures. 


Engineering Co. 
Office and Showrooms: 136 Federal Street, Boston, Mass. 
Works and Mail Address: Framingham, Mass. 





























——————— 








Sanitary Drinking Fountains 
$$ ——————$—$—$$———————————————————————— 
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THE NATION PREPARED 


NATIONAL 


Twist Drills. and Tools 
ay no $m it 
P gigantic onaereall ing 


NATIONAL TWIST DRILL & TOOL CO. 





TELL 





TY 








First Get Then Get 
H & G Automatic , Perfect 
Self-Opening Die Heads Threads 
: sesiieaieinsiiinieicaaiai How soon do you 








in place by a steel cam. That 
cam, once adjusted, locks; 
there is no stoppage or chang- 
ing in size. 


want them? 


Thurston Woodruff a ‘Manis Cut- 

ters are ready for mediate delivery. 

No “‘cussing’’ over long delays. They're 

made of the best tool steel and are guaran- 

= to give service. Send for Catalog 
lay. 


Thurston Mfg. Co. 


Manufacturers of Die Milling and Die Fil- 
ing Machines, End Mills and Milling Cut- 
ae. Metal Slitting and Screw Slotting Saws, 






The Eastern 


Machine Screw Corp. 
New Haven, Conn. 


419 Eddy St., Providence, R. I. 






































BTUUCULLCUCCUULUCUL CLL LLL 
SU 
emg AdjustableReamers |= NO. 100R Set of 10 PUNCHES 
——$———— made either - style or with solid shanks,  LLGALE PAA 
. ag eo a 
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Manufacturers 
Equipment Co. 
175-177 N. Jefferson St. 


New York Office: 30 Church St. 


Cc. W. 


jaws, as required. 








Modern Business 
Conditions 
Demand the 

M. E. C. Air Operated | 
3-Jaw Chuck 


M.E.C. Three-Jaw Chucks save time, increase 
production, eliminate waste, take all classes of 
work—light to heavy—are free from trouble, 
compact, durable and substantial. 


They are an absolute necessity where rapid 
manufacturing methods prevail. 


Our Universal or Adjustable Jaw Chuck can 
be used with regular step jaws or with false 
Step jaws are not only 
adjustable, but also reversible, allowing work 
of any diameter, within the limits of the 
chuck, to be chucked internally or externally. 


All M.E.C. Three-Jaw Chucks furnished: with 


Steel Body. 


Fill out Coupon for full particulars 
and details of our 30 
days’ free trial offer. 
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Chicago, U. S. A. 


FOREIGN AGENTS: 


l Burton, Griffiths & Co., Ludgate, 
Ludgate Square, London, England 


J. P. Stone, Tool & Supply Co., Goebel 


Bldg., Detroit, Mich. 


Manufacturers Equipment Co. 
175-177 N. Jefferson St., Chicago, U. S. A. 


Gentlemen :—Please send me copy of your catalog entitled, 
“Labor Saving Devices,’’ according to your advertisement 
in American Machinist. 
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Look for the name: 


“BAY STATE” 























The name “Bay State” stamped on the shank 
of a tap or on a die is an assurance of high 
quality of steel, of uniformity of hardness, 
of good, honest service. 










For the past 15 years we have specialized in 
the making of hand and machine taps, dies, 
and screw plates. Our line is complete. 


A new 142-page Catalog and Price List 
has been compiled. Every user of taps, 
dies and screw plates should have a copy. 
Write for it today. 















Bay State Tap & Die Co. 


Mansfield, Mass., U. S. A. 


Representatives for England, Geo. W. Goodchild & Macnab, 56, 
58 Eagle St., Southampton Row, London, W. C. 
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Fenn’s Friction Tappers mi 
¥: The Strongest Head in the World is Useless 


rege canarias 


Are Tap Savers te 
P 4 jenny LA ually strong neck to move it. The same is true to a 
7 keyseat milling cutters. 
The friction drive eliminates za tis a wel well-known fact that this type of cutter seldom wears out: 
spindle strains such as gear-driven 5 but when the keen cutting edge is gone, the excessive as Y © = 








q 
cutter into the work, 
causes them to break 
off at the neck. 
: Tests have 5 
that KNO «& 
the 7 pS bety ow 
ystem Keysea' 
ters are three times 
as strong at the neck 
of the shank, as any 
{ other make on the 


machines are subject to, and which 
cause them to break so many taps. 
Moreover, the change from forward 
to reverse is easier and quicker. 
The Fenn takes all taps upito3/16 in. 


Write for the circular. 


Fenn Manufacturing Company 















It’s all in 
tou: 


market. Send usa 


trial order. 
Hartford, Conn. és Knott & Garllus 
Telegiaph Code ‘‘Fenn. Detroit - Mich. 
W. L. Fenn W. A. Fenn a 


(formerly of the Taylor & Fenn Co.) 
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er i mut 
Our Service Extends Beyond the Sale 
Good drilling results must be obtained by something more than 
using the best drills that can be bought. They must be properly 


ground. Unless drills are properly ground for the work in hand, 
they will not turn out a proper average of holes. 


COLTON- 





DETROIT 


Because we are anxious that our drills give all the service we 
know they are capable of, we’ll be glad toinstruct anemployee 
of any large user of drills in the art of grinding at our plant. 


That’s the “‘Colton-Detroit”’ service. 
_ Write for catalog and price list. 


ARTHUR COLTON CO., 784 Jefferson Ave., Detroit, Mich., U. S. A. 
BUTT eerie wn HUUEONOOVEDUDOORUNENOOEUEDEGEUEGEOUVADEGEDEGEUUAAUOELO MME 
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A new Automatic Die Head which embodies several improve- 


3 
Here $s an ments, many of them original—for instance: the hardened and 


ground guides for the chasers. It’s 


absolutel es 
iieedi The “Boehm” Positive 


Opening Threading Die 


It has a positive opening and closing cam action. The chasers 
have the necessary radial movement to enable the die to open 


Automatic 


Die Head 






















7% 





_ after the threading operation has 

been completed. They are supported 

by acam ring throughout their entire 

length and width. Incidentally— 

The chasers slide between hardened and ground 

guides, and are supported by carriers which have a 

groove in the outer end for the positive opening cam. 

This cam, the locking pins, and the ‘‘float’”’ have feat- 
ures that add to the distinctiveness of the “‘Boehm”’— 


We will be glad to send you its complete description. 


The Rickert-Shafer Co. 


Erie, Pa. 
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sharpened again and again. 


Wee hee, 


ST oe a Tres 
OF FP. are 


Our prices because of our large 
production are surprisingly reason- 
able, material costs considered. 
Immediate delivery — specialized 
service — write us. 


—— 


— 


y Vit, OW OO}. 7% Oaes o o] O) ae of 03.18 -7.N. & @ 


CLEVELAND, @OGHIO- 


They represent, because of their broad use and variety,a means of main- 
taining a minimum in your milling cost and a production standard for 
quality higher than can otherwise be obtained. Ask us to show you how. 
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NATIONAL Gev<i2x4 CUTTERS 


Represent more than the best in clean cutting tools 
—more than mere dependability and durability. 


There is more to them than the fact that they can be 
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Training 


As we have already seen will do 
wonders for any organization. 


Brubaker Taps are the result of 
carefully trained workmen, trained 
not only in the making of these 
taps, but also in selecting the finest 
quality of material. 


Taps bearing the name 
*““‘W. L. Brubaker’’ mean more 
to the experienced machinist 
than simply a ‘‘tool’’—it means 
that they can be depended upon 
to give satisfactory service under 
the most severe conditions. 


It is for this reason that 
Brubakers not only make instant 
friends but friends which “ring 
true”—why not give them a chance 
to prove their worth? 


Send today for Catalog. 


W. L. Brubaker & Bros. 
Millersburg, Pa. 
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The Measure 
of a Drill 


Pick out a drill—its looks, 


MNS Ui 


lis 


il 


its 


price, 


count for 


little. 


The 


A 


measure of a drill is—How many 
holes will it make? 


Cleveland 
Twist Drills 


Pec S 
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MNI's 


measure up because of their well 
known hole-producing qualities. 


t 
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Nl 


Have you a copy of our catalog 
No. 308 ? If not, ask for it. 
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The Cleveland Twist Drill Co. 
New York Cleveland Chicago 
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is a matter of a day, a week or a 
month added to each year’s output. 


Yet a week is less than 2% of a 
year and a month but 83%. 


A week is made up of minutes. 
Nicholson Expanding Mandrels 


save from 2 to 10 minutes every 
time a new piece is centered on the 


lathe. What per cent of an eight 
or nine hour day would that save 
for you? 


It will cost you nothing to find out 
—if you are open to conviction. 
Let us send you a Nicholson Ex- 
panding Mandrel on trial for 
thirty days. The round-trip 
expenses are ours and you are under 
no obligation whatsoever. 


W.H. Nicholson & Co. 
114 Oregon Street 
Wilkes-Barre, Pa. 


NICHOLSON 


EXPANDIN 
MANDREL 
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If You Had Fingers 
of Steel— 


long, sfim and strong which could 
reach down into the flutes of a 
broken tap, stuck fast in the work 
the problem of getting the tap out 
would be easy. You’d merely 
twist—and out it would come. 


That’s the principle of the Walton 
Tap Extractor. The crucible steel 
fingers of this strong device go down 
into the flutes, grip the broken end 
and enable you, operating a wrench 
on the squared outer end, to back 
for the tap out quickly and easily, 
without injuring the thread. 


When such a time, labor and money 
saving device exists, why be without 
it a day longer? Yours on 60 days 
trial. Write for Circular. 








The Walton Company 
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Hartford, Conn.’ Oakland Station, Pittsburgh, Pa. 
eee : 








Inspectors’ 


Forged Tool 
Steel Marking 
Hammers 


This is only one of the many 
kinds of metal marking de- 
vices we make. 

Every Matthews Stamp is 
clean cut from specially forged, 
heat treated steel and will 
stand the hardest kind of 
wear. 

Our sixty-six years’ experience 
is reflected in every piece. 
That’s why they’re so good. 


Your catalog is 
ready to mail. 


Jas. H. Matthews & Co. 
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You Can’t Afford to 
Straight Grain Finish 
by 

‘Hand! 


Not today with 
labor at a premium 
and high costs al- 
ways soaring. Equip 
your shop with this 


DUPLEX 
Emery Band and 
Disc Grinder 
Can¥ be beaten for 


speed, or the high-grade 
results attained. This 





machine operates on a 
very simple principle— 
merely hold the work 
lightly against an end- 
less band of abrasive 
cloth that travels over 
a perfectly flat table. 


Unskilled labor gives 
perfect results. 


Write for illustrated 
literature. 


Walls Tool and Supply Co. 
75 Walker Street New York City 














Short Counterbores 


These counterbores are furnished either 
singly or in sets. A set consists of one 
counterbore for head of screw with guide 
of body size, one counterbore for head 
with guide of tap drill size, and one coun- 
terbore to enlarge a tap drill hole to body 
size. Write for a copy of our 40-page 
catalog on small tools, showing our line 
of Counterbores, Reamers, Milling Cut- 
ters, Mandrels, Gauges, Flat and Cir- 
cular Form Tools. 


Advance Tool Co. 


Canal and Jackson Sts., Cincinnati, Ohio 
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1 UNION CALIPER Co 9)' ORANGE, MASS! ‘> 
= ‘ 





STEEL RULES 


All Standard Graduations and Patterns 
Union Tempered Steel Rules have clean-cut, accurate 
—— that are easy to read. Furnished in 
engths up to 48 in. and from x to 1} in. wide. 

All standard graduations. 


We manufacture calipers, dividers, tap wrenches, center 
punches, combination squares, hack saw frames, thick- 
ness gages, |tool holders, ete. Write for complete 
catalog of our ‘Machinists’ Tools of Quality.” 


Dependable 
Guaranteed . Deliveries 
SUCCESSOR TO UNION CALIPER COMPANY 








We can furnish immediate delivery 
on All Sizes of High-Speed Drills, 
Carbon Drills, Milling Cutters, 
Hack. Saw Blades, High-Speed 
Steel, High-Speed Tool Bits, Car- 
bon Steel, Reamers, Taps and Spe- 
cial Tools. 


RELIANCE STEEL 
& TOOL COMPANY 


30 Church Street, New York 
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Facing Nuts Rapidly 


and True to Thread 


With the “Victor” Nut Facer, great speed is obtained 

by the ease and smoothness of operation. The mechanic 

— the machine with his right hand while he feeds 
e nuts on the mandrel with the left hand. 

Accuracy of work is insured by mounting the nuts on a 

hardened, threaded mandrel. 


Hundreds of these machines are in use and giving 
entire satisfaction. 


Write for Bulietin that gives complete information. 


Victor Tool Co. 


FOO < 


= 








Waynesboro, Pa. U.S.A. 











. - 
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w “lndiepensalle 
Shop Accessories 


No well-equipped shop can afford to be without 
these two accessories—their convenience saves 
their cost. 


E-Z-SET BORING TOOL 


A big time-saver on tool work. Can 
be used to advantage in manufacturing on screw 
machines, drill presses, lathes, etc. ‘Worm actu- 
ated adjustment gives fine variations and pro- 
vision is made for rigid clamping. Made in three 
standard sizes. 


Live Salesmen—get our proposition. 


ACCURATE SPACING WASHERS 


are a necessity in milling. We make them— 
three, four, five and six thousandths thick, 
giving in combination as much variation as 
you need. Why use makeshift devices when 
$3.00 buys 100 of these washers—25 of each 
size? 


The Maxwell Hutchcroft Co. 
2400 Superior Viaduct Cleveland, Ohio 














LIGHT STAMPINGS 
Sheet Metal Novelties 
Manufacture of Complete Articles under 
contract, including dies and tools for same. 
Send Sample or Blueprint for Estimate 
F. S. TRUMBULL 
Connecticut and Bishop Avenues, Bridgeport, Conn. 








WHY NOT? 


install this die for 
accurate threads at 
a fast rate of produc- 
tion. 


CHASERS can be 
furnished in time fer 
your requirements. 


THE 


IDEAL 


TOOL & MFG. CO. 


BEAVER FALLS, PA. 
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SAVE YOUR HIGH-SPEED STEEL 


Work up your expensive forged tools into cutters and use it in 


Armstrong Tool Holders 


MAKE FOR REAL ECONOMY AND EFFICIENCY—THEY ARE GREAT FAVORITES 
WITH THE MEN, WHICH IS A BIG STEP TOWARD INCREASED PRODUCTION 


They Require No Forging — Minimum of 
Grinding—Mighty Little Tool Steel.. 


Catalog sent for the asking. 


Armstrong Bros. Tool Co. 
“The Tool Holder People” 


315 N. Francisco Ave., Chicago, U.S. A. 


Winners of the Only Panama-Pacific GRAND PRIZE 
awarded in the Tool-Holder class. 


Armstrong Planer Tool—7 sizes 
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You Can’t Afford to 
Straight Grain Finish 
by 

‘Hand! 


Not today with 
labor at a premium 
and high costs al- 
ways soaring. Equip 
your shop with this 


DUPLEX 
Emery Band and 
Disc Grinder 
Can¥ be beaten for 


speed, or the high-grade 
results attained. This 





machine operates on a 
very simple principle— 
merely hold the work 
lightly against an end- 
less band of abrasive 
cloth that travels over 
a perfectly flat table. 


Unskilled labor gives 
perfect results. 


Write for illustrated 
literature. 


Walls Tool and Supply Co. 
75 Walker Street New York City 














Short Counterbores 


These counterbores are furnished either 
singly or in sets. A set consists of one 
counterbore for head of screw with guide 
of body size, one counterbore for head 
with guide of tap drill size, and one coun- 
terbore to enlarge a tap drill hole to body 
size. Write for a copy of our 40-page 
catalog on small tools, showing our line 
of Counterbores, Reamers, Milling Cut- 
ters, Mandrels, Gauges, Flat and Cir- 
cular Form Tools. 


Advance Tool Co. 


Canal and Jackson Sts., Cincinnati, Ohio 
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STEEL RULES 


All Standard Graduations and Patterns 
Union Tempered Steel Rules have clean-cut, accurate 
—— that are easy to read. Furnished in 
engths up to 48 in. and from x to 1} in. wide. 

All standard graduations. 


We manufacture calipers, dividers, tap wrenches, center 
punches, combination squares, hack saw frames, thick- 
ness gages, |tool holders, ete. Write for complete 
catalog of our ‘Machinists’ Tools of Quality.” 


Dependable 
Guaranteed . Deliveries 
SUCCESSOR TO UNION CALIPER COMPANY 








We can furnish immediate delivery 
on All Sizes of High-Speed Drills, 
Carbon Drills, Milling Cutters, 
Hack. Saw Blades, High-Speed 
Steel, High-Speed Tool Bits, Car- 
bon Steel, Reamers, Taps and Spe- 
cial Tools. 


RELIANCE STEEL 
& TOOL COMPANY 


30 Church Street, New York 
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vision is made for rigid clamping. Made in three 
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Live Salesmen—get our proposition. 
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are a necessity in milling. We make them— 
three, four, five and six thousandths thick, 
giving in combination as much variation as 
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size? 
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SAVE YOUR HIGH-SPEED STEEL 


Work up your expensive forged tools into cutters and use it in 


Armstrong Tool Holders 


MAKE FOR REAL ECONOMY AND EFFICIENCY—THEY ARE GREAT FAVORITES 
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They Require No Forging — Minimum of 
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You Can Grind Many 
Other Tools Besides 


straight or spiral milling cutters, 
straight or taper reamers, bevel or 
r milling cutters, shell or end 
mills, arbors and mandrels with circu- 
lar attachments and taper shank mills 
or on 


Wells Cutter and 
Reamer Grinder 





Cutter and Reamer Grinder 160. Catalog No. 11 
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“MaxF™ Grinding Wheels are backed 
by brains, machinery and caputal to 
imsure the proper wheel for any service 
you can mention. 


Free Engineering Service 

















= 


“End View” 


For Truing 
Grinding 
Wheels 








Francis Diamond 
Hand and Grinder 
Tools always give entire 
satisfaction. The diamonds 
in these tools are of the hardest 
and best quality and set very 
securely. 

Length of Hand Tool shown here, 11} in. 





The material in HAMPDEN COR- 
UNDUM WHEELS comes only 
from the Corundum Hill Mine in 
North Carolina— 

Perhaps that fact doesn’t matter— 
but we can point to a host of twenty- 
five year customers who think it 
does. a 

e solved 1 

). A.B 7M gg ~ 


Hampden Corundum Wheel Co. 























over all. Rosewood handle. Let us send “Grinding Wheel Makers for over a 
you an assortment for selection. cen” of a Century” bl 
- - ass. 
Francis & Co. 
Hartford ~ - Conn. 
Savanna 
1 
Try The Diamo-Carbo Dresser I 
It has been used successfully for ten years. Get our bulletin . 
wewdd=.: : ' a (Carbide of Silicon) 
DESMOND-STEPHAN MFG. COMPANY Urbana, Ohi 
Mente raiimaton Emery Shect Bresson GRINDING WHEELS 
" Will positively convince the most discriminat- 
ing wheel users that their qualities are super- 
Send for the No. 20 Sample Book : ior, if they are tested on Cast Iron, Brass, 
z Bronze, etc. Catalog or folder on request. 
showing actual samples of the well weer 5 
**‘Adamite,”’ ‘‘Amalgite’’ and ‘‘Net-bac i > W Ww 
abrasives. Unexcelled for disc grinding. Amet neta € ay or ks 
Gardner Machine Company, Beloit, Wisconsin, U.S. A. : TOVEDEMCS, He fey We SD Me 
: 




















Pay When 
You Are 
Satisfied 


Not until Vitrified 
Grinding Wheels show 
an improvement in 
quality of your work 
are you expected d to pay 
for the wheels in use. 
All you are required to 
do is to order the Rropes 
gradeof Vitrified rind 
ing Wheels for your 
work. The wheels will 
do the rest. 


Write for free trial 
data now. 


The Vitrified Wheel Co. 
Westfield, Mass. 











Sterling Grinding Wheeis 


Place Your Grinding Department 
on a Paying Basis. They insure 
Maximum Output. a, 


The Sterling Grinding Wheel 
Company -_ Tiffin, Ohio 











DISC GRINDERS 


AU 
with exhaust fan and dust hood. 


WET TOOL GRINDERS 


Special Automatic Machinery designed and built. 


G. G. Townsend Machine Co., Winchendon, Mass. 
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FITCHBURG 
SIX X TWENTY GRINDER 
Where Accuracy Counts 
In the shop where grinding must be uniformly accurate, 
where compact grinding units must supersede the bulkier, 
less efficient, less profit-making kind, the FITCHBURG 
SIX X TWENTY will recommend itself. Ease of control— 
economy of floor space and material of the highest quality 
all help make the Fitchburg Grinder a machine of high 


productiveness. Front View of Model *‘A”’ 














Write today for further specifications 
and our expert advice—free, of course! 





MODEL “B” MODEL “A” 

Number of grinding wheel speeds Number of grinding wheel speeds 

(3) 1300-1550-1800 R.P.M. (3) 1300-1550-1800. 
Size of grinding wheel, 16x3 in. Size of grinding wheel, 16x3 in. 
Size of grinding wheel pulley, 6x4in. Size of grinding wheel pulley, 6x4in. 
R.P.M. of tight and loose pulleys, 640 R.P.M. of tight and loose pulleys, 640 
Horsepower required, 7 h.p. Horsepower required, 7 h.p. 
Floor space, 52x66 in. Floor space, 52x66 in. 





Fitchburg, Grinding, WET sthton Gree 





Fitchburg. ___Mass., U.S.A. 


Front View of Model *‘B”’ 

















Manufacture Your Gauges 


This machine puts your gauge work on a 
manufacturing basis. Gauges are clamped 
on the flat table and a setting gauge used 
when the work is duplicated. The 
control of all movements is quickly and 





easily made. 


Let us familiarize you with how this 
machine lowers the expense of your 
gauge department. 


The Steel Products Engineering Co. 
Springfield, Ohio 
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You Can Grind Many 
Other Tools Besides 


straight or spiral milling cutters, 
straight or taper reamers, bevel or 
r milling cutters, shell or end 
mills, arbors and mandrels with circu- 
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or on 


Wells Cutter and 
Reamer Grinder 





Cutter and Reamer Grinder 160. Catalog No. 11 
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Maximum Output. a, 
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FITCHBURG 
SIX X TWENTY GRINDER 
Where Accuracy Counts 
In the shop where grinding must be uniformly accurate, 
where compact grinding units must supersede the bulkier, 
less efficient, less profit-making kind, the FITCHBURG 
SIX X TWENTY will recommend itself. Ease of control— 
economy of floor space and material of the highest quality 
all help make the Fitchburg Grinder a machine of high 
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Write today for further specifications 
and our expert advice—free, of course! 
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Number of grinding wheel speeds Number of grinding wheel speeds 
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Manufacture Your Gauges 


This machine puts your gauge work on a 
manufacturing basis. Gauges are clamped 
on the flat table and a setting gauge used 
when the work is duplicated. The 
control of all movements is quickly and 
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machine lowers the expense of your 
gauge department. 


The Steel Products Engineering Co. 
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Here’s the evidence— 


that should impel you to investigate the case of the 


Simmons Standard No. 6 
Universal Grinding Machine 


It has massive table, micrometer adjustments, very 
long knee and gibs, and extra heavy head and tail- 
stock. 

Headstock is fitted with large bearing for chuck 
spindle and with special bronze bearings of navy 
specifications, spindle is tapped and tapered, bored 
to take wheel arbors and bearings are 1 in. in dia. 
and 23 in. long, exceptionally simple and sturdy 
countershaft and has self-lubricating bearings. 
We'll help along your investication—write for the 
details, today. 







Simmons Machine 
Co., Inc. 


1001 Singer Bidg., New York City 
981 Broadway, Albany, N. Y. 











TT 


Powerful, rapid, ac- 
curate grinding 
means less tool wear 
and fewer regrind- 

It also means 





The Waterbury 
Grinder does all this. 
It - strongly built 


jJustment. 

money saver and &@ 
money ‘maker. 
Order one today as 
a trial. 








Conn. 


eae 





TTT 
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For your tool room- 


The La Salle Micrometer 
Grinder embodies fea- 
tures generally found in 
grinders costing far more. 
For speed, accuracy and 
sturdiness it cannot be 
beaten. Grinds to center 
of 9-in. surface. Complete with 2 wheels, 
countershaft, wheelguard, waterpot, chuck 
and movable knee, supporting table with 
micrometer adjustment for extreme accu- 





Special folder on request. ‘ 


La Salle Machine & Tool Co. 
La Salle, Ill., U.S. A. 





MT 


CTT 















4 


Ze 


A. Universal 
A. Grinder 


A convenient, depend- 
able machine-tool that 
will handle all your 
small tool sharpening, also the many odd 
jobs that constantly come up. An all- 
around machine for your tool-room. 


Ask for Catalog No. 6. 


Ce 
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The Accurate Grinding of Knives 


The Safety Emery Wheel Co. 


Larch Street 


is a difficult thing. This Automatic Knife 
Grinder grinds them accurately—grinds all kinds 
of knives accurately. Knives used on wood 
planing machines; knives for trimming presses, 
bark machines, leather splitting machines, etc. 
It is a machine built for service and will last 
a lifetime. 
Our catalog gives its special features 


and also a lot of other grinding infor- 
mation. Shall we send you a copy? 





Springheld, Ohio 
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BESLY FORGED 
NUT TAPS 


are guaranteed to tap more nuts than any 
other carbon steel tap on the market, 
when used under like conditions. 





; Send us your orders. 
Our price is right. 


Part of a battery of s forging machines. Flutes on Besly nut ta Charles H. Besly & Co. 


ial 
are FORGED, not milled. Forging REFINES, COMPACTS and IM- 





PROVES the steel. These forging machines are our d built i s : 
‘pur own. works and patented. The Besly forged nut ey S sotenaadl ool 120 A No. Clinton St. Chicago, U. Ss. A. 
ao other tap maker in this country can make the forged-proces: taps. Works at Beloit, Wis. 
, ie 
THE FORGING 





THE FINISHED TAP 











<PRODUCTION« 
SURFACE GRINDER 


Adjustable Taper Spindle 
All Surfaces Hand Scraped 
Graduated Feeds 


$125-°° 




















Wheel has 
Metal Guard 
(not shown) 


Surface of Platen 15 x 5 in. 
Traverse Movement 8 in. 
Vertical Movement 9} in. 
Stone 6 x } x } in. 

Speed of c/shaft 400 r.p.m. 
Weight 435 Ib. 


Large taper spindle with 
1}-in. belt on driving pulley. 





The Grand Rapids No. 


The most truly UNIVERSAL of any grinding machine made. It will 

grind every shape any other machine will handle and a lot beside. 
LARGE CAPACITY — MODEST § PRICE 
Copiously illustrated circular free. Get it. 


Genuine crucible steel spindles, ground and running in ring-oiled bronze 
bearings. 


Swings 9}in.diameter 20 in. long 
Longitudinal movement 15 in. 

Vertical movement 6} in. 

Transverse movement 7 in. 

Face Mills, periphery or face, up to 12 in. 
Drills, all kinds, up to.2} ‘in. 

Has a real internal grinding attachment 





Write for descriptive circular. 


NEW JERSEY MACHINERY EXCHANGE 
NEWARK, N. J. 


Write today to 


Grand Rapids Grinding Machine Co. 
33 Ottawa Ave., N. W. 
Grand Rapids, Michigan, U.S. A. 











ieee 
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Grinder embodies fea- 
tures generally found in 
grinders costing far more. 
For speed, accuracy and 
sturdiness it cannot be 
beaten. Grinds to center 
of 9-in. surface. Complete with 2 wheels, 
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and movable knee, supporting table with 
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Ask for Catalog No. 6. 
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The Accurate Grinding of Knives 


The Safety Emery Wheel Co. 


Larch Street 


is a difficult thing. This Automatic Knife 
Grinder grinds them accurately—grinds all kinds 
of knives accurately. Knives used on wood 
planing machines; knives for trimming presses, 
bark machines, leather splitting machines, etc. 
It is a machine built for service and will last 
a lifetime. 
Our catalog gives its special features 


and also a lot of other grinding infor- 
mation. Shall we send you a copy? 





Springheld, Ohio 
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Wheel has 
Metal Guard 
(not shown) 


Surface of Platen 15 x 5 in. 
Traverse Movement 8 in. 
Vertical Movement 9} in. 
Stone 6 x } x } in. 
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Weight 435 Ib. 
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The Grand Rapids No. 
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LARGE CAPACITY — MODEST § PRICE 
Copiously illustrated circular free. Get it. 
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Has a real internal grinding attachment 





Write for descriptive circular. 


NEW JERSEY MACHINERY EXCHANGE 
NEWARK, N. J. 


Write today to 


Grand Rapids Grinding Machine Co. 
33 Ottawa Ave., N. W. 
Grand Rapids, Michigan, U.S. A. 
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This is not a quotation from 
Tennyson. It is a moving word- 
picture of what is actually happen- 
ing to expensive high speed drills 
in hundreds of tool rooms through- 
out the country—tool rooms that 
are grinding twist drills by hand. 
80% of drill breakage and about 
50% of wear are caused by imper- 
fect grinding. Our grinder will pay 
for itself with lightning rapidity. 
Ready for ‘mmediate delivery. 


Write for our elaborate catalog. 


Wilmarth & Morman Co. 
2187 Monroe Ave., N. W. 
Grand Rapids, Mich., U. S. A. 


Also Manufacturers of Surface and Universal Grinders 


‘ 
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Blount Grinding Machines 
with Self-Oiling Bearings 


Blount Grinding Machines 
today are the result of 25 years’ 
experience in the building of 
grinders. They are designed to 
meet your demands. 

Your dealer can tell you of them. 
Ask him. Shall we send you 
Catalog? 


J. G. Blount Co. 


Woodland Street, 
Everett, Mass., U. S. A. 
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Expanding Mandrels 
Tool Holders—Movable Beaches 
Power Hack Saws 


And all of both superior design and quality. 
Western Tool & Mfg., Co. Springfield, Ohio 











Can be kept in use all day at 

acost of less than five utes 

of one workman’s time 
Write for particulars. 


FORBES & MYERS. 
170 Union St. Worcester, Mass. 








Bias. 


Regrind Cylinders at Small Cost 


With the Schmidt Cylinder Grinder you can get a 
large part of the automobile, motorcycle and other 
machinery cylinder regrinding in your town. 








There is money in it for you and the first cost is not 
large. Write us for particulars. Address Dept. D. 


B. L. Schmidt Co. - Davenport, lowa 











Ransom Speed Controller 


Automatically takes care of the overspeeding 
problem. Gives perfect control with speed va- 
riation up to 75-100%. Cannot possibly fail as 
long as the motor runs. 


Ss. 
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You Can Save Nine-Tenths on the 
Present Cost of Milling Cutters 


Our process of recutting worn-out milling cutters enables us to do so without annealing, 
warping, cracking, or in any way distorting the cutter—at a price 60% less than list, or one- 


fifth the present cost of a new high speed cutter. 


Do you want irrefutable evidence? Send us a worn-out milling cutter, express 
collect. When we return it to you, don’t pay us a cent unless you’re perfectly sat- 


isfied with the result. 


Put a tag on a cutter and send it today. 


Peninsular Tool Salvage Co., 45 Fort Street, East Detroit, Mich. 











Riveting by 
Multi-Blows 


Our machine puts polished heads on rivets 
by striking a multitude of light blows—80 to 
1000 per second. It does not distort or up- 
set the work at any point except the heads. 
‘Tremendous speed and perfect finish are the 


features. Circular? ; 
H. P. Townsend Mfg. Company 
Hartford, Conn. 


Foreign Agenis—ALFRED H. SCHUTTE, 
Barcelona, Stockholm. 











SPRINGS 
OF EVERY TYPE 


Made with care and precision by experts 
and guaranteed satisfactory. 


Every user of springs 
should have our latest 
Booklet. Write for a 
copy—Booklet 7-A. 





Established 1857 


THE WALLACE BARNES COMPANY 
38 WallaceSt., Bristol, Conn.,U.S.A. 


Man'frs of “Barnes-made” Products 
Springs.Screw Machine Products, Cold Rolled Steel and Wire 

















He 
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Consider the Accuracy 


with which you can place rivets on the 


PANT 


Just as neat and as accurate right up close to the 
shoulder as in the easy-to-reach places. . Moreover, 
they work at the rate of 60 per minute and are very 
capable of handling work up to } in. shank. 


Send us a sample of one of your exceptional 
jobs—so that we may submit proof of what our 
ismachines can do for you. 


The Grant Mfg. & Machine Co. 


Bridgeport, Connecticut, U.S. A. 


Riveting 
Machines 


MOU AMAA AMAA 
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Multiple Cutting on a 6-in. Machine. 


Clean Cut in Design 
Powerful in Performance 


Every admirer of well-designed 
and well-proportioned machine 
tools appreciates the perfect 
balance of 


Nutter & Barnes 
Cutting-Off Saws 


Every production enthusiast 
who judges a tool by its output 
in work is proud to have them 
in his plant. All in all, every 
user of N & B Saws is a satisfied 
user. 

High-Speed Metal Cutting-off 
Machines in six sizes up to 12 
in. capacity. 

Shall we tell you how they are 
made? A line will bring you full 
information. 


NUTTER & BARNES 
COMPANY 


Hinsdale, N. H. 
Chicago Office: - 13 So. Clinton St. 

















You Can’t Feed It Enough— 


It’s hungry for work al] the time but, no matter 
how much you give it to do—you can always bank 
on it being done right—to the finest detail. 


Would you like us to prove it? 


Just drop us a line for full 
particulars—it will pay you. 


Armstrong-Blum Mfg. Co. 
347 N. Francisco Avenue 
CHICAGO, ILL. 






No. 4 Marvel 
High-Speed Saw 


veeeeneraeniit 








Tore cc eee eee ee 
MESS SSSSeeeeaenen: 


“LENOX” 


HACK SAWS 


Adopted by some of the largest 
users of Hack Saws in the country. 


“LENOX” blades and our SERV- 
ICE have geen both the Dealer and his Customer *‘just 
the Hack Saw they have been looking for. 
Cost no more—But worth more. 
Manufactured by 
American Saw & Mfg. Co., Springfield, Mass. 


"Fhe Blade an the Plaid Bac” 


——_$_—$—$_$_$_$ $$$ $$ 
“Send for Catalog and Price List Now. 





SASSY Ny Sy Ni Ne Mb 
MME 


























“M1ILFORD”.. HACK SAW BLADES c 





Sample sent on request. 


The HENRY G. THOMPSON & SON CO.. NEW HAVEN, CONN. 












sm’ HUuTHER SAWS 


Write for catalog and full information. 


HUTHER BROS. SAW MFG. CO., INC. 
1109 University Ave. ~ Rochester, N. Y. 
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“Quality” Metal Cutting 
Saws Hack Saws, Band 
Saws, Circular Saws. 
Maximum cutting effici- 
ency in each type 


. . 


fapier Saw Works, Inc. 
Springfield, Mass. 








UT 





The Reason for So Many 
Repeated Orders 


A High-Speed “Racine” did this job. It after comparative tests is that no magnifying glass is necessary to dis- 


sawed its way through this 15-inch meteorite which tinguish the increased production and the be tter class of work on the 
fell near Gibeon, German Southwest Africa, into PEERLESS High-Speed Cutting-Off Saw. - 
A third order just came in from one of the largest concerns in the 


j-inch slices with an allowance of a bare };-inch United States, and is it not a fact that after a firm has standardized on 


variation in 10 hours. a certain make of tool that some real results must be produced in order 
to effect a change? 


We stand ready to prove the worth of our machines One of our customers writes—“It takes us only 1/15 of the time to 
by trial tests. cut our stock on the PEERLESS that it did on our other machine.” 


nd for particulars. . If you are open to conviction we have a proposition to offer that no 
Se _ x manufacturer can afford to pass up. 


RACINE TOOL & MACHINE COMPANY PEERLESS MACHINE CO. 
1406 Jones Avenue, Racine, Wisconsin 1615 Racine Street o Racine, Wisconsin 
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To mention the 
features essential 
to radial drill 
efficiency is to 
describe the 
FOSDICK 
Heavy 
Duty 
Radial 


It is self-contained and does not require special 
foundation or countershaft. It has a complete 
metal speed and feed plate for high-speed work. 


It may be converted into 4 standard drives at any 
time after being installed. Speed box, cone pulley, 
constant speed motor or variable speed motor. All 
interchangeable, without requiring special base, 
special speed box or special gears in the machine. 


The base head, spindle, feed, speed-box and lubri- 
cation are equally distinctive. The catalog gives 
their description—had your copy? 


The Fosdick Machine Tool Co., Cincinnati, Ohio 


Colcord-Wrigbt Machinery & Supply Co., St. Louis. Eccles & Smith Co., San 
Francisco, Los Angeles, Portland. The Fairbanks Co., New York City, Hartford, 
Baltimore, The E.jA. Kinsey Co., Cincinnati, Indianapolis. J. L.Osgood,B uffalo. 
The B Watterson Company, Cleveland. Peninsular Machinery Co., Detroit. 
H. A. Smith Machinery Co., Syracuse. Swind ey wi Co., Philadelphia. 
Somers, Fitler & Todd Co., Pittsburgh. H. A. Stocker Machinery Co., Chicago, 
Milwaukee. Taylor Machinery Co., Boston. A. R. Williams Machinery Co., 
Toronto. C. W. Burton, Griffiths & Co., London. Fenwick, Freres & Co., Paris, 
Turin, Zurich. Wynmalen & Hausmann, Rotterdam. Rylander & Asplund, 
Stockholm. Wilh. Sonesson & Co., Malmo. Russian Metal Trading Co., Petro- 
. Roku-Roku Shotea, Tokyo. R. L. Scrutton & Co., Sydney. 


Drill Presses That 
Run Absolutely True 


Sigourney Drilling Machines are 
built with unequalled care and finish 
to do the highest grade of work. 
Where quality is required and an ex- 
act degree of accuracy necessary they 
are the most satisfactory drilling ma- 
chines to use. 

Made with one, two, three or four 
spindles. Illustrated Catalog on request. 


The Sigourney Tool Co., 


Hartford, Conn. 














HIGLEY 


Catalog will be sent on application to 


Vandyck Churchill Company 
93 Liberty Street, New York 























It’s Hard To 
Break A Tap 
On The “Tuttle” 


Tuttle Tapping Machines are 
serviceable tools for quantity 
productions of accurate work. 
Although sensitive machines 
they will stand the abuse of 
unskilled operation. ‘“Tut- 
tles’’ save taps and temper. 
Made in two styles: for hand 
lever and foot lever operation. 


Our Booklet gives details of both ma- 
chines. Send for your copy now. 


EVANS STAMPING & PLAYING CO., Taunton, Mass. 











HACK SAWS 
Ih ae Co. aud Liy ome 





MASSACHUSETTS SAW WoRKS 
SPRINGFIELD, MASS. 
U.S.A. 




















HACK “STERLING” SAWS 





& Stamping Works, Buffalo, N. Y. 











The Sipp 
Quick - Change - Speed Drill 


THE SIPP is the heaviest drill of its class made, yet 
very sensitive, hence better work and less drill breakage. 


Write for details. 


The Sipp Machine Co., 


Erie R.R. Ave., 
Paterson, N. J. 

















Cochrane-Bly Company 


ROCHESTER, N. Y., U. S. A. 





Manufacturers of 





Metal Sawing Machines (Five Sizes) 
Automatic Saw Sharpeners (Two Sizes) 
Die Filing Machines (Two Sizes) 
Universal Die Shaper 











, June 28, 1917 
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Another Step Forward in 
Multiple Spindle Drilling by 


HARRINGTON 


The No. 51 


For drilling Automobile Parts, Pipe 
Flanges and Cylinders. 


The drive is powerful and by belt to 
the vertical shaft. A compact train of 
spur gears drives to the spindles. 


The feed has three changes by a sliding 
key. 


Quick vertical adjustment for different 
drill lengths without moving the radius 
arms. 


Equipped with both box and knee 
tables. 


Edwin Harrington, Son & Co., Inc. 
Philadelphia, Pa. 

















y. 


3¥ Nes woth a SPOTS 
SOST CUTTING TOOLS _ 


F 
RR ELAST SA ROTA ERD aT Ne 


aE, 


Double Your Drill 
Press Output 


Fit your presses with Wizard quick- 
change chucks and collets. 

Drill, Ream, Tap, Counterbore and set 
studs—all in one continuous operation 
without stopping the machine for a 
moment. 


Put a boy on a man’s job. So simple 
there is nothing to learn. Tools changed 
by a touch of the hand. Pays for itself 
in a month. 


For full details of this and all other 
McCrosky Cost-Cutting Tools, send for 
Catalog No. 5—a Text k on Cost-Cut- 
ting Methods. 


McCROSKY REAMER CO. 
Meadville, Pa. 
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studs—all in one continuous operation 
without stopping the machine for a 
moment. 


Put a boy on a man’s job. So simple 
there is nothing to learn. Tools changed 
by a touch of the hand. Pays for itself 
in a month. 


For full details of this and all other 
McCrosky Cost-Cutting Tools, send for 
Catalog No. 5—a Text k on Cost-Cut- 
ting Methods. 


McCROSKY REAMER CO. 
Meadville, Pa. 








172 Buying—A MERICAN 













Look into the driller with the 
upper tank and work pan removed. 
Note how each spindle slides in a 
spiral gear driven by a correspond- 
ing gear on the main drive shaft. 
Between the first and second 
spindles is the cam feed shaft. 







Write for information as to 
how this machine can save 
YOU money, time, etc. 


Detroit Tool 









MACHINIS T—Section 





Vol. 46, No. 26 


A Small Hole Driller 
With Big Savings in 






Ti Mi E Detroit Semi-Automatic Drillers save time. They are 
so nearly automatic that they eliminate the hand operation of 
drilling and set the pace for the operator. 


DRI LLS The positive feed insures the proper feed. Even 
at maximum output the drill is not given a coarse feed. 


MON EY One operator can turn out the work oi four on 
ordinary drills. 


FLOOR SPACE Compact in design. A work pan 


is provided with the machine. 


BELT TROUBLES 


with no belts to get out of order. 


The spindles are gear-driven 


Company, Detroit, Michigan 








A Tool With Endurance 


24-in. All-Geared Self-Oiling Tapper 


Bearings are continuously oiled auto- 
matically. That practically eliminates 
wear. 

No belts to break or slip. Wear and 
tear on clutches is reduced to a mini- 
mum, because they run in oil. 

Many other features make it a most 


durable, economical tool. 


Write for Bulletin ‘‘A.”’ 


Barnes Drill Co., Inc., 1907 
830 Chestnut St. Rockford, Ill., U. S. A. 
Agents for Great Britain: Cc. W. Burton, 
Griffiths & Co., London, E. C. France: R. 8S. 
Stokvis & Fils, Paris. Japan: Roku-Roku Sho- 
ten, Tokio. Spain: Sociedad General de Re- 
mtaciones, Madrid. Italy: Alfred Herbert, 
td., Milan. New South Wales: Kk. L. Scrutton 
& Co. Ltd., Sydney. 











We 


“HOLE HOGS” are Money Makers 


“HOLE HOG” Multiple Drillers and Cylinder Borers 
pay big dividends. Save time, money and space. 
Let us figure with you. Tell us your requirements. 


MOLINE TOOL COMPANY, Moline, Illinois 

















The Mueller Machine Tool Company 
Cincinnati, Ohio 


Radial Drills and Lathes. 
Write for particulars. 


“Doing Their Bit” 
In Many Prominent 


Shops 


In these stirring 
times a machine or 
tool can ‘‘do their 
bit” as well as a 
man. 


Hoefer Auxiliary 
Heads are doing 
their bit by keep- 
ing down the ex- 
pense of drilling- 
holes. They are 
good tools to draft 
for your shop. 





Send Blueprints of your 
work. Write for details. 


rer Mré.@ 


Freeport, Ill., U.S. A. 








PU 
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This single purpose 
manufacturing ma- 
chine does remark- 
able work for others. 


What will it do in 
your shopP 


BAKER BROTHERS, o.us. 


~ 


MACHINIS T—Section 17: 








“Speedy — Belted — Sensitive” 


is the name we give this Radial Drili. Designed and guaranteed 
to drill holes up to 1 in. cast iron or } in. steel, and to tap § in. cast 
iron or } in. steel. 

Hand feed only is supplied; this machine is so rapid as to make the 
engaging and disengaging of power feed a waste of time, as it takes 
but 5 seconds to drill through 2 in. of cast iron with a } in. drill. 

All belt drive, all ball-bearing, tapping attachment, etc., make this 
a superior radial. Write for details. 


The Carlton Machine Tool Co. 


Cincinnati - - Ohio 








Every Blow Exactly 
the Same 


und not the slightest bit of vibration with 


Taylor & Fenn 
Spring Foot 
Presses 





because with these machines 
the operator’s foot simply 
sets a spring and it’s the re- 
coil of this spring that does 
the work. Thus every blow 
will be alike, with no jar to 
the operator. 








You'll be surprised to find 
how rapidity, strength and 
ease of operation have been 
combined in The Taylor & 
Fenn Press. 











The Taylor & Fenn Co. 


Hartford, Conn. 
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HENRY & WRIGHT 
ine aye 


A tremendous 
increase in the 
understanding 
of drilling for 
manufacturing 
alwaysfollows 
the use of all 





Henry and 
Wright 





Class 


Number 5 


lice 
j The Henry & Wright Mfg. Co. 


Hartford, Conn. 


—— 





gga: mate testes teed.) mga 


MACHINIS T—Section 
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Ball Bearings 
Throughout 


Permit long-continued operation, at 
speeds up to 10,000 R. P. M., by the 


LELAND - GIFFORD 


That speed obtains max- 
imum production on the 
small drilling. It keeps 
the holes clean and free 
from burrs — eliminates 
that drill breakage due to 
clogging of chips at low 
speeds. 












Put your My a up 
to our Service ment. 
Get the facts about Leland- 
Gifford Drilling Speed. 


Leland-Gifford 
Co. 


Worcester, Mass. 














j 


SILVER’S 


20 in. Swing Drills 











Send for New Catalog No. 62. 


The Silver Mfg. Co. 
360 Broadway, Salem, Ohio 

















Sun 





This is another Fox 
time-saver, built es- 
pecially to handle 
light jobs of drill- 
ing, countersinking, 
etc. 


\ 

It is well designed and 
made throughout. The 
table is cast separately 
from the base, so that 
different sizes may be 

rovided, if desired. We 

ave so distributed the 
metal in the column, 
which is of box section, 
that you are assured 
greatest possible — ri- 
gidity. —- 


All features have been 
taken into considera- 
tion. Even the idler 
= are run on 
yatt Roller Bearings, 
reducing friction to a 
negligible factor. That’s 
thoroughness. 


Send for the circular on 
the No. D-.01. It tells 
the whole story. 





FOX MACHINE CO. | 
1406 W. Ganson Street - Jackson, Mich. 
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- - > 
Make Every Hob- 
Tooth Do Its Full 
IS r let- ° 
‘anes ote Share of the Cutting 
manager to a new salesman 
The usual hand methods of hob-grinding can’t 


4 nearly capresses our con- do that. Frequently one series of teeth is ground 
viction on the merits of below the other. Result—an uneven distribution 


Ajax Bull Babbitt that we of the work of cutting; the hob wears ‘more 
J : oa quickly and does poorer work. 

reproduce it without com- 
ment. 








‘6 ; Absolute uni- 
Bull Babbitt will run cool at formity is 


any speed and will wear long. : : 
In service and length of life a ag ge 
it is a very economical bab- ; és 4d 
bitt—far more so than the “ — 
multitude of similar metals seal 
on the market. 


‘**In the past we have induced ak a 
many concerns to try it in ing THE 


1. fG ine, and wh 
the customers were skeptical H ARRIS 
s © tart, 
Genuine from time imae- AUTOMATIC 
morial, they discovered that HOB 
they obtained results at least al 


as good, but with a saving of GRINDER 


more than one-half in the 
cost.’’ 


Why not let those state- 
ments of facts prompt you In this machine the work table is moved back and 
ps . ° en forth, positively and with uniform motion, by a 
to an immediate inquiry! cam in the body of machine. The indexing of the 
Writing for information will work is also entirely automatic. Thus each series 
r ° ° of teeth is ground with exactly identical rake, 
entail no obligation. depth and outside diameter. 


That’s why the hob sharpened on the Harris 
Automatic cuts cleaner threads and teeth—and 


The Ajax Metal Company Z why it lasts longer in operation. 


Home Office and Works Established Southern Plant [7 The Harris Automatic is adapted to the grinding 
Philadelphia, Pa. 1880 Birmingham, Ala. 7 of both straight and spiral-fluted hobs, as well as 
OFFICES taps and other tools. 


New York Boston St. Lovis San Francisco ; In many shops this machine will quickly pay for 
Chicago Washington Pittsburgh Detroit itself—by the saving in expensive tool steel and high 


speed hobs. 
May we give you full details? 














THE 


H.E.HARRIS 
ENGINEERING 
COMPANY 


QUALITY SERVICE 


“The Bridgeport Iool Shop” 
BRIDGEPORT, CONN 
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ADEARMRINIIFLT 


A HIGH SPEED STEEL WORTHY OF ITS NAME 


UNLAUNUUUIIE 


HALCOMB STEEL COMPANY 


SYRACUSE, NEWYORK. 


BRANCHES 
CHICAGO CLEVELAND PHILADELPHIA NEWYORK BOSten 












I. 0. C, 
Single Unit 
Generator 









No More Delays 


as a result of broken machinery if you have 
foresight enough to be equipped with 
Milburn Oxy-Acetylene Welding and Cutting 
Apparatus. And since delays are costly, that 
is only another way of saying that the pos- 
session of our apparatus means enormous 
savings to you. 

This catalog shown below will tell you how 
repairs costing only a few dollars often save 
hundreds. In it are described plants for 
every requirement, from small portable re- 
pair outfits to large generating and compress- 
ing installations. 


* ° 


Oxygen and Hydrogen 
GENERATORS 


Show such marked economies 
over purchased gas as to quickly 
repay the cost of the generator 
installation—leaving later sav- 
ings as clear profits. 


Purity of Orygen 99.6 per c-nt., 
of Hydrogen 99.8 per cem. or 
better. 


International Oxygen Co. 
Send for the 115 Broadway - New York 


catalogs 








AVAUTUNUUOUUESUNOONEUONUOTUODUGEUOOOEOUONOOOOOSONSUEOOOOOEOOEOOEN COON HUUEEUSELUNEU UNE NESHOOAONOEENED NN 


Ask for Catalog 
Number 37 





gum 


UOUULUEUSUUETUTT YE TUTUEEETEL 


Dependable Always 
HIGH-SPEED 


L-XX 


STEEL 


Increases Output 


ATLAS CRUCIBLE STEEL CO. 
DUNKIRK, N. Y. 


pe OOLOUUILLLILLLILLLLLLULLLLLLLOLLOLLLLLUTLULTUVTIVTOVEOVTOVTITLOTHVTIVTHITTETT HOT UOT HITHHTTETTEOHOTTOT HOT TOT TOT TOT LOTT NOT TOT ETT NTE TIEL LOO ELT OT OT OTTO LIE LOTTO TOT OT rae 











The Alexander Milburn Company 
Baltimore, Maryland 











BTU 





PTT 
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Time, Money and Material Saved by the i 
OXWELD PROCESS : 


THE OXWELD PROCESS of welding and cutting metals successfully solves an 
unlimited variety of manufacturing and repair problems in all branches of the 


MPERIAL cutzine EQUIPMENT 


o> & ee. o8 me oe A 8) ee 2 On 2 


~ 
= 
= 
~ 
= 
= 
= 
= 
i 





metal industry. It cuts the cost on thousands of operations in the foundry, ma- 
chine shop, industrial plant, repair shop and structural work. 


Booklets and full information on request. 
36th Street and 646 Frelinghuysen 
Jasper Place, Oxweld Acetylene Co. Savane - 
CHICAGO,ILL. NEWARK, N. J. 





A new mixing princi a regulator that accurately controls 
gases, the greatest pa range ever covered by ONE "toreh 
—are exclusive IMPERL features. Write for catalog. 


Imperial Brass Mfg. Co., 1214 W. Harrison St., Chicago 
Uti) 

















Swedish Iron & Steel Corporation 
Thomas Towne, Director &Gen’l. Mgr. 


General Offices & Warehouse 
13 Platt St. - New York City 


TOOL STEEL 


me 
] Oxy-Acetylene Welding & Cutting Apparatus 


and High Grade Welding Supplies 
UT Highest efficiency in results and greatest economy in 
operation. Both gases under independent pressure; 
DAV Is itive mixture; high pressure torch and neutrai 


me. Complete Plants for greatest 
AP USA No. 4. Pull inf » tlustrations, etc., on request 
is. PARATY w, rr DAVIS-BOURNONVILLE COMPANY, ~ 
General Offices, Jer ey. Se »N. J. 





juirements. 
rite for new cata No. 93 and Supply Price List 
us 
Western Offices, Monadnock icago, Ill. 
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FOR THE CONVEN- 
IENCE OF THE TRADE 
WE ARE CARRYING 
IN OUR 


BOSTON 
WAREHOUSE 


THE LARGEST AND 
MOST COMPLETE 
STOCK OF COLD 
FINISHED STEELS IN 
THE EAST. WILL CUT 
TO ANY SPECIAL OR 
SHORT LENGTHS 






fn ta pa a : OR THE EAST 


























Se ees 
COLUMBIA STEEL & SHAFT ING CO. 
MILLS EASTERN SALES DEPARTMENT 
AND GENERAL OFFICES | AND WAREHOUSE 
PITTSBURGH, PA. BOSTON, MASS. 
SALES OFFICES: CHICAGO CLEVELAND DETROIT PHILADELPHIA 









a 











\ Qoesne AN AAU a Hi hy Wy 


: Redeut 
Superior” | || Jessop’s Dies, 


Carbon Reamers, 
Steel Cutters, etc. 


If the making of these tools in- 
terests you, you owe it to yourself 
to investigate ‘‘Jessops’’—the Car- 
bon Steel of no mysterious break- 
downs. 


This is unequaled for This 

















Lk Qu BEST FOR ty First 
ALL HARD MATERIALS 


Ui your tools made of Red 


Send for oe 
sent ee, WM. JESSOP & SONS, Inc. 


STEEL COMPANY LJOHN STREET = ac _New York 


PITTSBURGH, PA. 
Works at Latrobe. Pa 


\\ 
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: Redeut 
Superior” | || Jessop’s Dies, 


Carbon Reamers, 
Steel Cutters, etc. 


If the making of these tools in- 
terests you, you owe it to yourself 
to investigate ‘‘Jessops’’—the Car- 
bon Steel of no mysterious break- 
downs. 


This is unequaled for This 

















Lk Qu BEST FOR ty First 
ALL HARD MATERIALS 


Ui your tools made of Red 


Send for oe 
sent ee, WM. JESSOP & SONS, Inc. 


STEEL COMPANY LJOHN STREET = ac _New York 


PITTSBURGH, PA. 
Works at Latrobe. Pa 
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Oil Hardening Tool Steel 
Non-contracting. Non-warping. An ideal steel for Hobs, Milling, 
Circular and Automatic Screw Machine Cutters. Its low harden- 
ing heat in oil prevents the warpage and burning of the teeth, so 
frequent with high speed cutters. 
Use “‘Ketos’’ for all kinds of tools where you require a tough, dur- 
able steel with great cutting power. 
Write for our special ‘‘Ketos’’ Booklet. 


Hawkridge Bros. Co., 303 Congress St., Boston, Mass. 


ts te 














The WOLF 
and the RAM 


are each 


“GOOD FIGHTERS 







the combination 


is even better. 







Vulcan Crucible Steel Co. 


Established 1900 
Aliquippa, Pa., U. S. A. 














Cold Drawn Steel 
Rounds 


We can give you the same dependable 
service, the same high-class material for your 
shafting and screw steel that has been our 
custom on 


Hexagon, Flat and Square 
Cold Drawn Steel Shapes 


Let us supply you with accurate, well-made 
machine keys of all types and sizes. 
MOLTRUP STEEL PRODUCTS 
COMPANY 
BEAVER FALLS, PA. 
SALES AGENCIES—Chicago and Detroit, 
tral Steel & Wire Company; New York, a 


Company; Boston, Edgar T. Ward’s Sons; ester, 
San Francisco, Milton Pray. 


Cen- 


Allison & Company; 

















Union Drawn Steel Company 
of Beaver Falls, Pa. 


Makers of Bright Cold Finished Bessemer, 
Open Hearth and Crucible Steel, in Rounds, 
Flats, Squares, Hexagons and Special Shapes; 
straight, accurate to section, with polished supe- 
rior wearing surface; for Shafting, Duplicate 
Shafts for machine construction, piston and 
pump rods, keys, feathers, slides, and guides; 
Special simple and alloyed steels, cold finished, 
for all special requirements, particularly adapted 
for rapid machining in screw machines, hand 
or automatic. 


Branch Offices and Warehouses 
Boston uffalo 
New York 
Brown Bros., Ltd.. London, E. C. 





Philadelphia 


E 


Chicago 


| High Speed Steel 
Special Tool Steel 
| Extra Tool Steel 


Toledo’ 


Jno. Hy. Andrew & Co., Ltd. 


Toledo Steel Works, Sheffield, England 
U.S. A. 26 Cortlandt St., New York 
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necting rods. 





READY " 


To Drive Without Fitting 


Accurate Machine Keys any width, depth, or taper, 
finished and guaranteed to micrometrical measure- 
ments. Write for estimate—we’ll show you we can 
qg Also cold drawn steel shafting, 
finished crank shafts, machine rack, complete con- 


save you money. 


STANDARD GAUGE STEEL CO. 







Beaver Falls, 
Pa. 


it is used. 











B-6 





HIGH SPEED STEEL 


Manufacturers of Crucible Steel only 


TOOL AND CRUCIBLE 
ALLOY STEELS 


CYCLOPS STEEL CO. ate 


120 BROADWAY, N. Y. C. 


Works: Titusville, Pa. 





for quick reference. 


B-4 





Cleveland, Ohio 





SUL 


Tg HUE 








(Cold Drawn) 


It takes a booklet to point out 
the full list of its advantages, 
and the many purposes for which 


Write for our monthly stock list 
of 1600 sizes and have it handy 


Edgar T. Ward’s Sons 










Dri, Mass. 








SoU 
, 


£ OT 8 ARR ETE EE TURE FRR A AER ET EM Cah oe OREN IE Se I RE ES NEE a Re RAINE ETE RHI AL 


oe Rane OME 
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a a ee ee ee ee ae 


LETT LRAT ONL ENN eT RE RRR UIE RUN RR meme ics ecm 
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KEYSTONE 







D 
(BORDEN TOWN | 


Prompt Mill Shipments 
Immediate Stock Shipments 


Seamless Steel Tubing Nickel Alloy 

Seta Stcinnings C.. 2. Gily Steel 
Tungsten Anald. and Tempered 
Hack Saw Blades Spring Steel 

Brass Tool and Alloy Steels 


Copper — Bronze Magnet Steel 


JULIUS BLUM & COMPANY 


(KEYSTONE STEEL & TUBE CO., Inc.) 
510-512 West 24th St., New York 
Philadel Buffaio Cleveland- Denver St. Louts 
; Cescage Pittsburgh 


Branches Houghton, Mich. 








Castings for all purposes 


Rough cast BUSHINGS in stock 
Timalhiall ay lls 


ELEPHANT BRAND 


SME we ( 0. 


IN AVE 


WASHINGT 


BRAND 


ELEPHANT 





IRON CEMENTS 
Sto cram, water, fire or oil leaks 
rite for free Instruc Book. 
Smooth-On Mfg. Co., Jersey City, N.J.,U.S.A. 








STU 


AULUARERADLAAANANONEGAANENNNEION UT 
industrial Furnace Equipment 
: Oil, Gas, Coal or Coke Fuel 
‘urnaces for @ 


ve! RNIDE B using ony fuel. If youdo ANNEALING 
ARDENING, CYAN el HARDENING, FORGING, HARDEN- 
ING, MELTING, TEM write us for catalogue No. 47. 


W. S. ROCKWELL COMPANY 


Furnace Engineers and Contractors 




















Finished drawn TUBING for BEARINGS 59 Church Street) = == New York 
Have a Copy of “ANNEALING 

ben Booklet ? Ue The an a 
It’s Free eneelaeaneh bs 





It’s more than an ee pam- 
phlet. It is brimful of practical, 
dependable information on So Hardening, 
Annealing and Colo: 


Where shall we send yours? 


The Rogers & 
Hubbard Co. 


Middletown, Conn. 



































High Speed Steel 
Hardened— 


more scientifically, rapidly and economically with 


Bennett Metal Treating Co. 


boc Neat Ting, oe HEVSY 











sizes in 
stock for 
prompt delivery. 


APEX STEEL CORP. 


50 Church St., New York City 
Cleveland Office, 5651 Broadway 





June 28, 1917 
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“‘Ain’t he strong?” 


You’ve heard the audience gasp as the strong man 
showed his muscles and big powerful build. 

We don’t expect you to gasp but can’t you just feel 
yourself thinking ““That’s some sturdy, powerful 
screw machine?” 


What is more you’ll find it so in use. The Pierce is 






18] 































617 West Jackson Blvd. 


built for your heaviest work. Write today for 
description. 


PIERCE MACHINE TOOL (6. 


















HIGH GRADE TURRET MACHINERY 











Many plants are cramped for space 


LOOR space in many a plant is at a 

premium. Yet there is pipe, nipple 

and bolt-threading to be done. The 
photograph does not show a typical ma- 
chine shop installation, but it vividly 
proves one point—that even the husky 
Oster 306 B shown here (capacity 14-6 in. 
pipe, % in. to 2 in. bolts) requires mighty 
little floor space. The smaller sizes— 
(7 in. to 2 in., and 1 in. to 4 in.,) require 
even less. One owner of the type of 


OSTER 








shown here said he liked the Oster because 
—‘It’s handy.” 

“It grips the pipe solid.” 

“It opens up when the threads are cut.” 

“‘When the dies are worn you can adjust 
them instead of buying new ones.”’ 

He also added, ‘*When I buy again it 
will be another Oster.’’ In other words, 
his machine ‘‘made good.” 


THE OSTER MFG. COMPANY 


2109 East 6ist Street, Cleveland, Ohio 


Pipe Threading Machine “ts.3° 


Chicago, IIl., U. S. A. 





but note the 
small space a 


6-inch OSTER 
requires. 






























Please send me 
users’ booklet, ‘*Ac. 
tual Pipe-Threading 












Send for free 











booklet ‘Ac- Experiences, ’’ and 
tual Pipe 

Threading catalog. 

Experien- 


ces” and 
complete . 
catalog. 


















ere ee ee 











pO ae rrr ae ie 














Line of business . . 
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| BRAEBURN. STEELS 


“THE TOOL STEEL MILL” 


BRAEBURN STEEL CO., Braeburn, Pennsylvania 











HMNGEUA.U AES 
CUTS OFF IN HALF THE TIME 


The Hurlbut Patent Cutting-Off and Centering Ma- 

chine is arranged to have two tools cutting in a single 

cut. This gives the capacity of two machines at 

the expense and in the floor space of one machine. 
Catalog? 











Milled by 
Rotary Cutter 


KEYSEATS 














HIGH SPEED SPECIAL 
CARBON TOOL 
ELECTRIC FURNACE 
NON-SHRINKING DIE 


Pittsburgh New York Boston Philadelphia 
Rochester Chicago Cleveland Detroit 








The Hurlbut, Rogers Machinery Co., So. Sudbury, Mass. Bickford Machine Co., Greenfield, Mass. 
scenes am 











Bickford for Convenience 


Rapid production on light milling jobs is ible because 
of the many conveniences found on this machine. Has both 
hand and power feed, takes vertical .or horizontal jobs; also 
has chatterless table feed and handy swivel vise. There are 


many other good points. Bulletin sent on request. 











Vertical Boring and Turning Mills 


other machines—particularly the unusual, the irregular. : 



















Agents—C. W. Burton, Griffiths & Co., London. 
. Van Reitschoten & Houwens, Rotterdam. 
«& Thomine. Paris. Stussi & Zwiefel. Milan. 


es 





equipment. Write for Bulletins. 
Morton Mfg Co., Muskegon Heights, Mich., U. S. A, 


a i z handle a wide variety of work not expedient or possible on 
= 
2 
A Drilling Machine Attachment That 2 BICKFORD Vertical 
Can Be Used in Shops Large and Small i Boring and Turning 
By males Nereis” ais aber Rents fa asin ole i — 
and taper keyseats in taper holes. It mills Keyseats in plac-s ts a finely Goveloped exemple. 
where Keyseating Machine, Shaper and Planer can't reach. costly and seldom-used at- 
This tool can be used for ae Se multiple keyseats, all equally tachmen therefore mod- 
spaced; an essential feature eliminating laying off keyseats erately priced. 4 ft. to 8 ft. 
which is a costly operation. Single or Paoubie heads. Rapid 
Write for Catalog D explaining full detail. aries Get the’ Dn 
catalog description. 
National Machine Tool Co. H. Bickford 
2270-2272 Spring Grove Ave., Cincinnati, Ohio, U.S.A. & € 
Exclusive for British Isles: Alfred Herbert, Ltd., Coven- 0. 
try, England. For Australia; R. L. Scrutton & Co., Ltd., Syd Lakeport, N. H. 
Bey, a. For Canada: The Canadian Fairbanks-Morse 1J.S.A. 
ii ic 
SDUSAAADAULUEOUOEAEEDUOUOOUEEODSOUUDSEREREG GUUODEEREEULUADEOODY - 2 ] 
= e : 
Smith & Mills = ‘ Railroad Shop Equipment 
Company, = Special Railroad Draw-Cut Shapers furnished 
Cincinnati, Ohio E with full equipment and attachments for machining 
. ° = Locomotive Axle Boxes. 36-inch Stroke. Trav- 
U.S. A. = eling Head Draw-Cut Cylinder Planers with full 











HERCULES 


Turret Screw Machines 
Heavy Duty Lathes 
Gear Hobbers 


[ HIMOFF MACHINE COMPANY 
45 Mills Street - 





Bu 










Astoria, L. I. 








KELLY SHAPERS 


Have the advantage of being the sole machine tool product of an 
organization of specialists. They correct design, unusual 
accuracy and are easy to operate. Three sizes single geared, four sizes 
back geared. Write for a Catalog. 


THE R. A. KELLY COMPANY, Mater 9t,shavers 
b. O. BOX 488 XENIA, OHIO,'U. S. A- 





eveceesnneenraeety 











Filsmith for Long Service 


Strength of design and 
accuracy of workmanship. 
Make Filsmith your best , 
investment. 


Send for Circular. 


The Philip Smith Mfg. Co. 
Sidney, Ohio 











PLANERS 


Send for Bulletins 


Woodward & Powell Planer Co. 
WORCESTER, MASS. 








Gun Key Seaters 


Eight sizes from ; to 5” Capacity. 
Made by 


CHATTANOOGA MACHINERY CO. 


Chattanooga, Tenn., U. S. A. 














Booklet Showing 


F REE How to Save 


Handling Expense 
How to enable 1 man to do the work of 4 or 5— 
how to meet the labor shortage—by using the 
BARRETT MULTI-TRUCK 


Barrett-Cravens Co., Bits. Chives. ill. 








nniet 
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You can’t buy more 
milling efficiency — 


than is embodied in the design and the 
construction of the 


S & C Bench 
Milling Machine 


Whether you judge it from the stand- 
points of convenience, or speed, or ac- 
curacy of alignment— 

It will meet your requirements to a 
nicety. 

The booklet which describes it will 
certainly make a worth-while addition 
to your files— 


Write for a copy—today. 


Sloan & Chace 
Manufacturing Co., Ltd. 


6th Ave. and No. 13th St. - Newark, N. J. 


Manufacturers of Precision Machinery, Bench Lathes, 
Drill Presses, Milling Machines, Gear and Pinion 
Cutters, Tools, Fixtures and Gauges. 











We are manufacturers of Lincol:. Type Milling 
Machines, Bench Milling Machines, Hand Mill- 
ing Machines, and a line of reliable Screw and 
Lever Vises. Get our circulars and prices. 


The Carter & Hakes Machine Co. Winsted, Conn., U. S. A 








Enlarge Your Working Capacity the “Davenport” Way 


The wide range of screw machine jobs and the large output made ible on 
the Davenport Multiple Spindle Automatic Screw Machine, enlarges the working 
capacity of any shop hav this kind of work to do. 


There's no sacrifice in accuracy or finish to “et the ‘“‘Davenport” output. 


Many users say that they have taken on business which could never be touched 
under old production costs. 


Let us send you our Catalog. Now ? 


Davenport Machine Tool Co. New Bediord, Mass 











‘““CLEVELAND”’ Open Side, Planers 


Any size from 30” to 72”, any length. 
Write for the descriptive matter. 





See first issue of each month for illustrations. 


Cleveland Planer Works Cleveland, Ohio 


14-inch cone pulley drive. 


16-, 20- and 24-inch gear 
box drive. 








All machines can be equip- 
ped with power down feed 


WRITE FOR CATALOG. 
DAVIS MACHINE TOOL CoO., Inc. 


PLANERS 22x22 In. to 42x42 In. SHAPERS 14 to 28 In. Rochester, N.Y., U.S.A. 
THE OHIO MACHINE TOOL CO., Leighton St:, Kenton, Ohio, U.S. A. 
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Cincinnati, Ohio E with full equipment and attachments for machining 
. ° = Locomotive Axle Boxes. 36-inch Stroke. Trav- 
U.S. A. = eling Head Draw-Cut Cylinder Planers with full 











HERCULES 


Turret Screw Machines 
Heavy Duty Lathes 
Gear Hobbers 


[ HIMOFF MACHINE COMPANY 
45 Mills Street - 





Bu 










Astoria, L. I. 








KELLY SHAPERS 


Have the advantage of being the sole machine tool product of an 
organization of specialists. They correct design, unusual 
accuracy and are easy to operate. Three sizes single geared, four sizes 
back geared. Write for a Catalog. 


THE R. A. KELLY COMPANY, Mater 9t,shavers 
b. O. BOX 488 XENIA, OHIO,'U. S. A- 
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Filsmith for Long Service 


Strength of design and 
accuracy of workmanship. 
Make Filsmith your best , 
investment. 


Send for Circular. 


The Philip Smith Mfg. Co. 
Sidney, Ohio 











PLANERS 


Send for Bulletins 


Woodward & Powell Planer Co. 
WORCESTER, MASS. 








Gun Key Seaters 


Eight sizes from ; to 5” Capacity. 
Made by 


CHATTANOOGA MACHINERY CO. 


Chattanooga, Tenn., U. S. A. 














Booklet Showing 


F REE How to Save 


Handling Expense 
How to enable 1 man to do the work of 4 or 5— 
how to meet the labor shortage—by using the 
BARRETT MULTI-TRUCK 


Barrett-Cravens Co., Bits. Chives. ill. 
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You can’t buy more 
milling efficiency — 


than is embodied in the design and the 
construction of the 


S & C Bench 
Milling Machine 


Whether you judge it from the stand- 
points of convenience, or speed, or ac- 
curacy of alignment— 

It will meet your requirements to a 
nicety. 

The booklet which describes it will 
certainly make a worth-while addition 
to your files— 


Write for a copy—today. 


Sloan & Chace 
Manufacturing Co., Ltd. 


6th Ave. and No. 13th St. - Newark, N. J. 


Manufacturers of Precision Machinery, Bench Lathes, 
Drill Presses, Milling Machines, Gear and Pinion 
Cutters, Tools, Fixtures and Gauges. 











We are manufacturers of Lincol:. Type Milling 
Machines, Bench Milling Machines, Hand Mill- 
ing Machines, and a line of reliable Screw and 
Lever Vises. Get our circulars and prices. 


The Carter & Hakes Machine Co. Winsted, Conn., U. S. A 








Enlarge Your Working Capacity the “Davenport” Way 


The wide range of screw machine jobs and the large output made ible on 
the Davenport Multiple Spindle Automatic Screw Machine, enlarges the working 
capacity of any shop hav this kind of work to do. 


There's no sacrifice in accuracy or finish to “et the ‘“‘Davenport” output. 


Many users say that they have taken on business which could never be touched 
under old production costs. 


Let us send you our Catalog. Now ? 


Davenport Machine Tool Co. New Bediord, Mass 











‘““CLEVELAND”’ Open Side, Planers 


Any size from 30” to 72”, any length. 
Write for the descriptive matter. 





See first issue of each month for illustrations. 


Cleveland Planer Works Cleveland, Ohio 


14-inch cone pulley drive. 


16-, 20- and 24-inch gear 
box drive. 








All machines can be equip- 
ped with power down feed 


WRITE FOR CATALOG. 
DAVIS MACHINE TOOL CoO., Inc. 


PLANERS 22x22 In. to 42x42 In. SHAPERS 14 to 28 In. Rochester, N.Y., U.S.A. 
THE OHIO MACHINE TOOL CO., Leighton St:, Kenton, Ohio, U.S. A. 
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MY. Labor Saving 
fm Mw AL np Machine Tools 


Philadelphia, Pa. 





In all our Planing Machines the table is driven by our well-known spiral 
pinion, giving a smoothness of motion unobtainable by any other method. 
Spiral pinion on diagonal shaft is only gearing inside bed, permitting strength- 
ening of bed between uprights. Ways lubricated by power pump insuring 
abundant oil on short as well as long stroke. Crosshead extended back between 
uprights and bolted front and rear, giving unusual strength to resist strain 
of cut. Crosshead stops automatically at top of uprights. Patent feed motion. 
Independent feeds. Simple construction. Convenient manipulation. 












Tool Grinders Shafting Drill Grinders 














You get the worth 
of your money 


from the HERCULES. 
You get two timesavers 
in one, a combination of 
highly developed rod 
cutter and shear. ‘The 
HERCULES is no or- 
dinary shear but a well- 
designed, carefully made 
machine. All material 
is of the best. 


HERCULES == 
Shears and Rod Cutters 


incorporate many improve- 
ments. The shear blades 
have a draw-in cut which 
gives no tendency to crowd 


out the work. All Hercules Heretofore— 


parts are interchangeable. 











You'll be surprised how much two types of machines or special fixtures were 
work you have in your shop required to execute work that the Rowbot- 
fora HERCULES Shear and tom Universal Cam Milling Machine 


handles with the greatest of ease. It cuts all 


Rod Cutter. : ; é 
styles of cams—its capacity, box cams 32 in. 
Write for Catalog No. 10 and also diameter; barrel cams, 24 in. diameter with 
Catalog No. 5 which shows our 1l-in. face. 
— line of Tucker Oil Hole Renee meee @ it. Dash off postal for — 
vers. bout it. bookl . 
The Rowbottom Machine Company 
W. A. & C. F. Tucker Waterbury, Conn., U. S. A. 


Factory, Waterville, Conn., U.S. A. 











Hartford, Conn., U. S. A. 





Nos. 3 and 4 
Suaveneareveaneneensanearty — 
PTT 
























ESE ahaa RY A ation Sk we a gh et eink et, ae 
bas gisan eee 3 Sad Raease ea Soka sia 33 





You Can’t Go Wrong 


If you have flat iron or rod to cut, The Oliver 
Metal Shear will be a most useful addition to 
your shop. There are two sizes—the larger 
cutting rod up to } in. in diameter. 


Shall we send details? 


W. W. Oliver Mfg. Co. 
1480 Niagara Street, Buffalo, New York 








Us 


All the power 
you need 


The design of the Stand- 
ard Hand Milling Machine 
is such that ample power 
for any cut in the range 
of the machine is always 
available. 

The specifications will be 
a revelation to you. Send 
for the catalog and de- 
scription. 


The Standard Engineering Works 
Pawtucket, R. I. 
























Send Us Your Inquiries for 


BOLT, NUT, FORGING AND 
WIRE NAIL 
MACHINERY 
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Mr. Machine Shoo Manager— 
you need this machine 


If economy and efficiency mean anything to your plant. 


Shop costs in cutting all kinds of sheet metal work up to 
%e-in. in thickness can be tremendously reduced by using 





An example of work done, showing a 
great variety of cuts taken. 





End view showing cutting mechanism. 


. 


Sheet Metal Cutter No. 1 


Cuts any shape in a remarkably short time. Cuts with 
a reciprocating cutter that takes out a kerf giving simi- 
lar results to that of a jig saw in wood. The edges of 
the shape are left clean and uncrimped. 

Does anything that any shearing device can do and in 
addition accomplishes work that is entirely beyond the 
former’s range. 

Especially adapted for cutting out Stripper Plates for 
Press Work, Gages, Templets, Engine Liners, Gaskets, 
etc. 


W. J. Savage Co., inc, Knoxville, Tenn. 


GRAY’S 


Patented 


(Not a Rotary Shear) 


Write for full particulars and prices. 
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The Morris- Thomson 
Semi-Automatic Thread Miller 

















Simplest, fastest, most accurate ma- 
chine for threading fuses, primers, watch 
cases, many automobile parts, etc. 


QUICK DELIVERIES 


Hundreds in use. 


T. C. M. Mfg. Co., Harrison, N. J. 








HOUSCUNUDSUNEHONANND 


WISCONSIN 
BENCH MILLER 


For rapid handling and accurate finishing of small dupli- 
cate parts you will find this Miller most efficient. Adjust- 
able stops are conveniently placed for limiting vertical and 
horizontal movements at any position. 


Bearing surfaces are scraped true and have suitable 
means. for adjustment. Gears and shafting are all ac- 
curately cut and ground to standards. The design and 
construction, the care and accuracy of manufacture, en- 
able us to guarantee it for a year. 


Write for Catalog. 


The specifications 
briefly are as follows: 
Longitudinal feed 12 
inches, transverse 
feed 4} inches, verti- 
cal feed 53 inches, 
spindle speeds 90 to 
500 r.p.m., size of 
pan 18x24 _ inches, 
height of machine 
284, met weight 535 













Ui 


Wisconsin 
Miller Mfg. 


Company 


Station A, Milwaukee 
Wis. 
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In all our Planing Machines the table is driven by our well-known spiral 
pinion, giving a smoothness of motion unobtainable by any other method. 
Spiral pinion on diagonal shaft is only gearing inside bed, permitting strength- 
ening of bed between uprights. Ways lubricated by power pump insuring 
abundant oil on short as well as long stroke. Crosshead extended back between 
uprights and bolted front and rear, giving unusual strength to resist strain 
of cut. Crosshead stops automatically at top of uprights. Patent feed motion. 
Independent feeds. Simple construction. Convenient manipulation. 
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of your money 


from the HERCULES. 
You get two timesavers 
in one, a combination of 
highly developed rod 
cutter and shear. ‘The 
HERCULES is no or- 
dinary shear but a well- 
designed, carefully made 
machine. All material 
is of the best. 


HERCULES == 
Shears and Rod Cutters 


incorporate many improve- 
ments. The shear blades 
have a draw-in cut which 
gives no tendency to crowd 


out the work. All Hercules Heretofore— 


parts are interchangeable. 











You'll be surprised how much two types of machines or special fixtures were 
work you have in your shop required to execute work that the Rowbot- 
fora HERCULES Shear and tom Universal Cam Milling Machine 
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styles of cams—its capacity, box cams 32 in. 
Write for Catalog No. 10 and also diameter; barrel cams, 24 in. diameter with 
Catalog No. 5 which shows our 1l-in. face. 
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PTT 
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You Can’t Go Wrong 


If you have flat iron or rod to cut, The Oliver 
Metal Shear will be a most useful addition to 
your shop. There are two sizes—the larger 
cutting rod up to } in. in diameter. 


Shall we send details? 


W. W. Oliver Mfg. Co. 
1480 Niagara Street, Buffalo, New York 
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All the power 
you need 


The design of the Stand- 
ard Hand Milling Machine 
is such that ample power 
for any cut in the range 
of the machine is always 
available. 

The specifications will be 
a revelation to you. Send 
for the catalog and de- 
scription. 


The Standard Engineering Works 
Pawtucket, R. I. 
























Send Us Your Inquiries for 


BOLT, NUT, FORGING AND 
WIRE NAIL 
MACHINERY 
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Mr. Machine Shoo Manager— 
you need this machine 


If economy and efficiency mean anything to your plant. 


Shop costs in cutting all kinds of sheet metal work up to 
%e-in. in thickness can be tremendously reduced by using 





An example of work done, showing a 
great variety of cuts taken. 





End view showing cutting mechanism. 
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Sheet Metal Cutter No. 1 


Cuts any shape in a remarkably short time. Cuts with 
a reciprocating cutter that takes out a kerf giving simi- 
lar results to that of a jig saw in wood. The edges of 
the shape are left clean and uncrimped. 

Does anything that any shearing device can do and in 
addition accomplishes work that is entirely beyond the 
former’s range. 

Especially adapted for cutting out Stripper Plates for 
Press Work, Gages, Templets, Engine Liners, Gaskets, 
etc. 


W. J. Savage Co., inc, Knoxville, Tenn. 


GRAY’S 


Patented 


(Not a Rotary Shear) 


Write for full particulars and prices. 
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The Morris- Thomson 
Semi-Automatic Thread Miller 

















Simplest, fastest, most accurate ma- 
chine for threading fuses, primers, watch 
cases, many automobile parts, etc. 


QUICK DELIVERIES 


Hundreds in use. 


T. C. M. Mfg. Co., Harrison, N. J. 








HOUSCUNUDSUNEHONANND 


WISCONSIN 
BENCH MILLER 


For rapid handling and accurate finishing of small dupli- 
cate parts you will find this Miller most efficient. Adjust- 
able stops are conveniently placed for limiting vertical and 
horizontal movements at any position. 


Bearing surfaces are scraped true and have suitable 
means. for adjustment. Gears and shafting are all ac- 
curately cut and ground to standards. The design and 
construction, the care and accuracy of manufacture, en- 
able us to guarantee it for a year. 


Write for Catalog. 


The specifications 
briefly are as follows: 
Longitudinal feed 12 
inches, transverse 
feed 4} inches, verti- 
cal feed 53 inches, 
spindle speeds 90 to 
500 r.p.m., size of 
pan 18x24 _ inches, 
height of machine 
284, met weight 535 
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Wisconsin 
Miller Mfg. 


Company 


Station A, Milwaukee 
Wis. 
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Satisfaction—Plus 


The man who operates a B & K Pipe 
Machine knows that the construction is 








of the most substantial character. 
Nothing is more discouraging to an 
operator than to have a machine start 
off well and then fail and go to pieces. 
There is no satisfaction in making a 
good start and a poor ending. 


Catalog if you want it. 


PEERLESS Bignall & Keeler  peer.ess 

A 6° Machine Works @ D, 
% yj Edwardsville, Ill. aN 
4 4 





iu 


Screw- Making 
Machinery 


For the past 60 years we have been special- 
ists in the manufacture of screw-making 
machinery, for the making of metal screws 
with cut threads—universally used for all 
classes of woodworking. 


Te TT 


Bevel Filister —— Wa - p= 
Head 

















Tinners’ Shovel Cone ey 
Rivet Rivet Head 
Flat Head Round Head Oval Head 


Our vast experience and screw-making 
knowledge is at your disposal. Let us 
send you catalogue No. 25. 


The Asa S. Cook Company 
Hartford, Conn., U.S. A. 








Have You Our 
Catalog ?? 


If not, write us 
asking for — 
alog “M"— 

book describing 
in detail the 
many superior 
points regarding 
~ a line 
cf) Cutting 
and ‘Threading 
Machines. We 
illustrate our No. 





with interchange- 
able chasers. 





D. Saunders, 
Sons, 
Yonkers, N. Y. 


T 
ii: 
TTT 











“STOEVER” 
PIPE MACHINE 


The machine with 25 per cent. greater capacity, size for size. 


TREADWELL ENGINEERING CO. 
88 West Street N 





sail i tense ae 














Rolling Mill Equipment. 


Machine Work to drawings. 





One Man with this Forbes 
Pipe Cutter and Threader 


can do the work of four men 
with old type machines. 


Motor driven, semiportable 
type, cuts and threads up to 
12 inches diameter. Takes 
five feet less floor space than 
any other. Saves power. 


Write us for catalog. 


The Curtis & Curtis Company 
66 Garden St., Bridgeport, Conn. 

















{t Eliminates Constant Resetting Of The Work 


That alone is reason enou “4 =a you need to look carefull 
into the KNIGHT MILLI D DRILLING MACHIN 
For resetting takes time; and * time lost means money lost. 


Glad to send you a copy of our booklet—"*‘ What Knight Miliers 
will do Png you. rst of the month issue for more 
complete Fe A. and details. 


W. B: Kniget Machinery Company, 7% 433,4%" 
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Tube Mill Machinery—Seamless and Welded. 

Rolls—Sand and Chilled. 

Pipe Threading and Cutting Machinery. 

Castings—Gray Iron, Semi-steel, Cupola and Air Furnace. 





Standard Engineering Works, Ellwood City, Penna., U. S. A. 
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CUTTING 20 KEYSEATS AT ONCE 














true. 


Here is a typical application of the 


GIANT Keyseater 


showing its ability in duplicate work. It will cut keyseats in 20 milling 
cutters } inch thick, all at one time. 

This proves the ease in setting the work on this machine. The bore of the 
work alone forms the surface by which the work is held and the keyway cut 


Within a broad range of work, this machine is a wonderful producer. 
Taper or straight keyways or splines of all shapes, oil grooves, etc., are 
easily and quickly produced. 


Let us give a guaranteed estimate of its production on your work. 
Send us blueprints—and write for the “GIANT’’ Catalog. 


MITTS & MERRILL 


913 Tilden Street Saginaw, Mich. 


187 





Give Up Guessing About Quality 


The successf@l manufacturer wins success by going below the surface of things 
and finding out shy tests and analyses how his materials can be bettered. 


e Analyze and Test Materials 
Come to us with your manutosturing problems. The trouble may be either 


in the quality of your materials or subsequent treatment of them. We'll get to 
the bottom and make ¢ an authentic 1 a that ty ut PP Po, Our laboratory 
its of materials. 


bn equipment is 
tc. Also 






in the aibetion @ of pt wastes, 
Get in touch with us. Come to us with 
‘Notes and Useful Data on the 8 Selection 
paration of uss for ‘Anatyeis and Test.” 


The Henry Souther Engineering Corporation 
Hartford gin é Oundissihens 








Acme Bolt 
Cutters 


are fitted with the well-known 
Acme Die Head, which has a 
speci adjustment for ad- 
justing the dies to size with- 
out stopping the machine. 
The dies are all made inter- ee 
changeable with the steel ’ coe ee 

caps; dies changed from_one size to another in less than one minute. 
Acme Die Heads are all lo with tool steel hardened and ground to 
size. Write for Catalog “ 


The Acme Machinery Co., Cleveland, O., U.S.A. 


Messrs. C. W, Burton, Griffiths & Co., London, England. Messrs. Schuchardt & 
Schutte, Berlin, Germany, Stockholm, Sweden. Alfred H. Schutte, Brussels, 
Belgium; Liege, Belgium; Bilbao, Spain; Barcelona, Spain; Lisbon, Portugal: 
Cologne Deute’ Germany. Schuchardt & Schutte, Vienna, Austria and the 















SAVE 


On Your 
Small Work 





It certainly is false economy to use your large planers 
and milling machines for small work. A small ma- 
chine can be handled so much more quickly than the 
larger machine that the saving in time and labor is 
obvious. 


We specialize in building shapers and millers. Our ma- 
chines are used throughout the world. Since 1845 we 
have been building machine tools. Therefore you can 
depend on Steptoe Shapers and Milling Machines. 


The John Steptoe Co., Northside, Cincinnati, O. 











STEPTOE 
Milling Machines 


We make both hand and power 
feed millers. Steptoe Millers will 
turn out the work quicker than 
other machines because they can 
be handled quicker. We would 
like to have a chance to tell you 
about these. May we doit? Ask 
for our bulletins. 
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Catalog if you want it. 
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Screw- Making 
Machinery 


For the past 60 years we have been special- 
ists in the manufacture of screw-making 
machinery, for the making of metal screws 
with cut threads—universally used for all 
classes of woodworking. 
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Our vast experience and screw-making 
knowledge is at your disposal. Let us 
send you catalogue No. 25. 


The Asa S. Cook Company 
Hartford, Conn., U.S. A. 
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Machine Work to drawings. 
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Pipe Cutter and Threader 
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with old type machines. 
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five feet less floor space than 
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Tube Mill Machinery—Seamless and Welded. 
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Pipe Threading and Cutting Machinery. 
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showing its ability in duplicate work. It will cut keyseats in 20 milling 
cutters } inch thick, all at one time. 

This proves the ease in setting the work on this machine. The bore of the 
work alone forms the surface by which the work is held and the keyway cut 
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Taper or straight keyways or splines of all shapes, oil grooves, etc., are 
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Let us give a guaranteed estimate of its production on your work. 
Send us blueprints—and write for the “GIANT’’ Catalog. 
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See This Point? 


lt must be kept cool 


— 


# 


_FULFLO 


e froub/e proor DUME 
(eeps the ‘ools cox coo! wit! 


44 stream of coolant. 


Losing the efficiency 
of your $1000.00 
machines for the lack 
of $10.00 Fulflo 
Pumps is the poorest 


of economy. 


Can you afford it? 


EASILY ATTACHED TO ANY MACHINE 


a : FULFEO PUMP C 


\28 Opera Place Cincinnat: 
ALFRED HERBERT,LTD. Europ 











In speaking of 


The Jackson Duplex 
Typeless Die Sinker 


one user said: 
























“Tt paid for itself the first 
few months installed.” 
“Without our two ma- 
‘chines we would have had 
to turn away orders that 


Die Sinkers,” said 
another Company. 


Since then they 
have installed 
two more Die 
Sinkers. 
Letus tell you 
whereyoucan 
see one in 
operation. 


Write for circu- 
lars, deliveries, 
etc 


Jackson Machine Tool Co. 
Jackson, Mich., U.S. A. 


Cable: “‘Die Sinker Jackson”’ 








Clean Your Newly Made 
Nuts, Screws, Bolts, Etc., 


in one of our Soda and Potash Kettles. 
It’s the quickest and most economical 
way of washing all newly made ma- 
chine parts, removing oil, grease, chips, 
etc. Also convenient for getting paint, 
dirt, etc., from machinery, automobile 
parts, etc., which are being overhauled 
and repaired. 


Write for Circular. 


The Gray & Prior 
Machine Company 
69 Suffield St., Hartford, Conn., USA, 
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Write for the Roper Folder 


It gives complete Gasattp- 
tion of both One Wa 
Reversing Pumps for ee 
cating cutting tools. It ex- 
Jains the several distinct 
eatures of 


ROPER 
Circulating 


PUMPS 


Read this folder and you'll 
see that a pump can be 
selected to do just what 
you want. Write now. 


C. F. Roper & Co: 
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Here Are the F igures— 


In January, 1916, The Boss Nut Company, Chicago, IIl., 
installed an 


R-P Cutting Oil System 


This is what happened, with no additional labor or tools: 


Production increased 47%; wages, based on piecework, 18%; life 
of tools 25 to 50%. Cost per unit decreased 20%. 


Mr. J. A. McLean, General Manager of the Boss Nut Company 


“There is a pronounced reduction in the use of compound, due to the 
fact that all of it, except what adheres to the nuts, is returned through 
the drains, provided for that purpose, and used over again. 


“Increased cleanliness throughout the shop, due to the elimination of 

the compound dripping on the floor around the punch presses, and the 

further elimination of all of the individual pumps, which were formerly | 
used on our tapping machines. These pumps constantly leaked and { 
were a source of continual annoyance to us. This one feature alone is 
responsible for the saving of a great deal of the compound. 


says:— 
“Taps and dies are giving longer periods of service between grindings. 


“Naturally, in view of what your system has accomplished as shown | 
above, there has resulted a pronounced reduction in our manufactur- | 





ing costs.” 


The R-P System is described in Bulletin R-110. Write 
for your copy. 


OE 


Filter and Pump at Boss Nut Co. 


[HE RICHARDSON-PHENIX (CO. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
WORKS: 119 RESERVOIR AVE. MILWAUKEE, WIS. 554 





— 

















Before Shippin 
pensive Machinery 


Sea air and moisture quickly 
attack unnrotected metal. 


Protect machines by using 


Fano ne 


removed. D 
minutes. 


SPECIAL TRIAL OFFER 


Let usship you one of our 10 Se i 
$6.50 f.0.b. oe ‘ if 

















usi 
protective qualities. 
and prices on request. 


Warren Brothers Co. 





Quality “Counts” with 
“FK-S” Finishes. 


no 
Hew oft Saas eae'es Dasning through this mae And for that reason it’s worth while 
New waste from waste waste chine. Same 


‘ see ; 


ee 


Reis eye 

















. on i or you 
in both cases s. the limit of pa possibilities. Centrifugal; direct AE out ie cre ae 
steam turbine drive. Quadruple in the way of machinery finishes 

, ker, better; 
of bait driven machines. Quicker, veer: Savoil Separators 


specially prepared for your needs. 
It won’t cost you a cent to see our 
hand. May we send free samples? 


driving power; longer life. Every possible feature for ease in handling. Write 
for full data. 


il & Waste Saving Mach. Co., Real Estate Trust Bid¢., Phila., Pa. 
‘coeevseenenuuuceveeenacoceecengguconeeenuvoceeegsqcoocevgengnattty unennnguoceenanocncnggquodueennanunisat 














CATARACT REFINING& MFG. CO. FELTON, SIBLEY & CO., Inc. 


Cutting Lubricants Manufacturers of Colors, Paints, Varnishes since 1863: 


136-140 N. 4th Street, PHILADELPHIA 
Greases for every purpose asin | 
Main Office: Buffalo Plants: Buffalo, Chicago 
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“Stands Up Well” 


When you see the G & B monogram on furnace, 
pump or any other product of the Gilbert & Barker 
Manufacturing Company you may be certain that 
such product is the best obtainable. 

The brilliant bright red of the G & B portable 
tank and sidewalk pump is well known to motorists 
wherever travel lures. Protecting and keeping 
spick and span this finish in fair weather and foul, 
has been solved with the use of 





Enamels and Varnishes 


Here’s another nationally famous concern which 
realizes that finishes must be specially made to 
meet special needs. 

Hundreds of other manufacturers have been 
made care free of experimenting with Varnishes, 
Enamels and Japans by turning over their finishing 
problems to us. Why don’t you? No obligation. 


Hilo Bulletin No. 1 is worth writing for. 


Moller & Schumann Co. 


11 & 13 Gerry Street, Brooklyn, N. Y. 
Chicago San Francisco 









ES. 
In the Power House or ~“ 
Factory—Oil is liquid money 





way is not only a distinct loss but 
a dangerous fire hazard. Install ‘4 


Oil Storage and 
Distributing Systems 
and know your oils and property aresafe. Oil Filtration & 
—Storage—Self- ory owe ‘ower and Hand-Operated Alp 
Pumps, Large and Small Tanks—in fact every equip- A®/ 


ment to successfully handle and distribute volatile, non- 
Catalogs Free for 

















volatile, lubricating and paint oils. 
the ashinge—Ne obligation. 


JS. F. BOWSER & CO.,Inc. Le 
e "ted y 






avvrTry 


EMPRESS 


OIL AND GREASE CUPS 
BOWEN MFG. CO., AUBURN, N. Y. 


Catalog “‘H’’ on Application 


Marine 


? 8 
eis fg 38e4 


Spring 
Comp. 











at a reasonable 


price—to fill the exact 
requirement of the 
cutting operation. 

Save your tools and se- 


cure better finish to 
the work—with Frank- 
lin Cutting Oils. 


Ask for quotation. 


The Franklin Oil & Gas 











Style St: Styl 
«£00. “BOC.  d “D'O.C. “G ©. “ROC. “LO. 
“a 
aut 


BENNETT HANDY OIL AND GREASE CUPS 
Prevent Cuss Words in the Dark 


If you can get y' out hema er: t, you 
can get the oll tn, for 
samples an and uote 


Bay State Stamping Co. 
Worcester, Mass., U.S. A. 











Buy—Exchange—Sell 


Some other reader may have just what you 
want—and he may be in the market for 
the items you wish to turn into cash. 


Let the Searchlight help YOU 
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Slocomb means 
Safety in Measuring 


Even under the occasional rough handling of daily 
usage in the machine shop, Slocomb tools maintain 
the accuracy for which they are famed. 


They are built for use. Not that they will stand 


abuse~-no precision tool could be expected to— but 
years of actual day-to-day use at the hands of the 


average mechanic has demonstrated their right to 
be called ‘‘the longest lived micrometer that can 
be boughi.”’ 


Measuring has become a science. The new Slocomb 
“Measuring Book’’ gives it full consideration 
in that light. A copy of the book-with the 
Slocomb Catalog—comes free upon your request. 


J. T. SLOCOMB COMPANY 


PROVIDENCE, RHODE ISLAND, U.S.A. 


Buying—A MERICAN MACHINIS T—Section 


Representatives in England: Chas. Churchill & Co., Ltd., London, 


chester, Newcastle-on-Tyne and Glasgow. 
Representatives in Italy, Chas. Civita, Milan. 
Representatives in Japan: Alfred Herbert, Ltd., Yokohama. 


Birmingham, Man- 


Representatives in Australia: Edwin Wood, Pty., Ltd., Melbourne and Sydney. 
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If You Are Using— 


GASOLINE CAUSTIC SODA 
BENZINE SODA ASH 
KEROSINE SAL SODA 
TURPENTINE POTASH 


—or any prepared Cleaner 


We Can Show You 


how to save time and money 
— you better and cleaner 
work. 


We would be glad of the 
opportunity to tell you how. 


OAKLEY CHEMICAL CO. 


24 THAMES STREET NEW YORK 

















BUNTING’S 


Bronze Bushings (Patented) 


Absolutely guaranteed—come to you ready to 
use—save you time and money. 


Bunting Brass & Bronze Co. 
726 Spencer Street, Toledo, Ohio 























There is nothing better than the Best, 


To secure 100% Economy and 100% Ef- 
myn use W. N. Best oil and tar burn- 
ers and furnaces for Annealing, Case Hard- 
ening, Tempering, Forging, Heat Treat- 
ing, ete. Send for Catalog. 


“There is nothing better than the Best” 


W. N. BEST, Inc., 11 Broadway, N. Y. City 
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Early Delivery 


BULLARD 





Cartridge Case 


Finishing Machines 


3 in., 4 in., 4.7 in., 5 in. and 6 in. 
Army and Navy Ammunition 


The Bullard Machine Tool Co. 


Bridgeport, Conn., U.S. A. 
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Early Delivery 


BULLARD 





Cartridge Case 


Finishing Machines 


3 in., 4 in., 4.7 in., 5 in. and 6 in. 
Army and Navy Ammunition 


The Bullard Machine Tool Co. 


Bridgeport, Conn., U.S. A. 























PD 


Reduce the human factor in 
the guarding of your plant 


Humanity is weak. 
You may be sure of 
your watchman— 
You may feel sure 
that your plant is 
secure under his 
care— 


But why not let him 
prove his integrity— 
or incompetency—by 
presenting an inviol- 
able record of his 
nightly rounds? 


A reliable watchman’s 
clock justifies the con- 
scientious man and dis- 
covers the shirker— 
and lowers your insur- 
ance rate. 


Eco Clock Company 


Maker of WATCHMEN’S CLOCKS Exclusively 


195 CONGRESS ST. 26 CORTLANDT ST. 
BOSTON, MASS. NEW _ YORK CITY 
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Know the 
exact 
temperature 








N all heat-treatment operations, Thwing 

Pyrometers fill every requirement. 
Accuracy has ever been the prime ob- 
ject, yet Thwing Instruments have that 
rugged durability that withstands the 
hard usage of the toolroom, the steel mill 
and similar places. 


Thwing Instruments are built in both 
the Indicating and Recording style, giving 
up to 12 readings on a single recorder. 


Catalog No. 8 describes the en- 
tire line. Write for your copy. 


Thwing Instrument Co. 
3337 Lancaster Ave., Philadelphia, Pa. 


THWING 


|HIGH RESISTANCE MULTIPLE RECORD) 


PYROMETERS 























TESTING APPARATUS @ 
Making Sure of Quality 


There is only one way to make sure 
of quality in the materials you buy, 
and in the products you sell—that is 
to test them. The two instruments 
shown herewith are the simplest and 
most economical for their respective q.. 
purses. 


wa 








» cs 
eee eee 


To determine how hard or tough is 
any metal—what is the resistance to 
wear or shock—you need the Shore 
Scleroscope. 


a caiahde 5} 
” — 
. 


For control of tempering, annealing 
or any other heating opuation. the 
Shore Pyroscope is the practical de- 
vice. Scleroscope 

Write today for booklets fully de- 
scribing the uses and benefits of these Standard ( Hardness 
instruments. Tester) 





Pyroscope 
(Temperature 
Indicator) 


Shore 
555-557 W. 22nd Street 


& Manufacturing Company 
New York 


Instrument 


Foreign Agents—England and Italy, Coats Machine Tool Co. France, Aux 
Forges de Vulcain. Russia, Iznosskoff-Suckau Co. Japan, Yamatake & Co. 





Why Spend the Time to Count, 


Weigh and Measure Goods 
by Hand 


CUT LABOR COSTS BY USING 


Neder 


COUNTERS 


A Model for Every Purpose. 
Send for Our Booklet—It’s Gratis. 


THE VEEDER MANUFACTURING CO. 


15 Sargeant Street - - Hartford, Conn., U.S. A. 
Makers of Cyclometers, Odometers, Tachometers, Tachodometers, 
Counters and Fine Castings 

















Any Range to 3000° F. 


The Falbro Tem pon ee ee controller e gpeemationiy maintains temper- 
ature at any d int up to 3000 deg. F. It is operated by an 
entirely new and original principle that puts it in a iy by itself. 


as or electric furnaces. You'll see its value in 
you a descriptive circular. 







Apply it to your oil, 
results. Let us sen 


Falbro Electrical Instrument Co., 
5 S. 18th St., Philadelphia, Pa. 
Recording and Indicating Pyrometers—Thermocouples 


FALBRO ‘ni 


CONTROLLER 
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With the Precision of a Time Clock 


That's the wa. Redington Counter tells off 
the work which y your machine turns out daily. 


Will you be master £ your machine or will 


‘ou let it master y Only one answer— 
eep ‘‘tabs”’ on it by using a Redington. 


F. B. Redington Co., Chicago, Ill. 























Are you posted on 
the KELLER METHOD of 
KY AUTOMATIC DIE-CUTTING? 
Don’t Assume. Investigate. 
KELLER MECH. ENG. CO., 76 Washington St., BrooklynBoro. N.Y.C. 
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A Vise with Real Improvements 












Pat. Dec. 19, 1911. 
Sept. 3, 1912. 


Other improvements 
worth noting— 


No.1. A handle you can swing out of the way; it is solid yet has 
a spring clutch similar to a ratchet and can be pulled out (before or 
after the jaws are tight), and swung into any position desired. 


No. 2. The Vise Thread is of the buttress type, single pitch. The 
- pressure gives twice the power on this thread compared with 
others. 


No. 3. No blood blisters caused by the handle ayo through 
the screw head and pinching the hand between screw head and ball. 
This handle is screwed firmly into head. 


No. 4. Single and Double Adjustable Taper Attachments that hold 
short taper pieces in a horizontal position. 





A Swivel Base That 
Is Rigid 

The only vise which cannot slip after the 

clamp nut is tightened by hand. ‘Fur- 


nished only on 700 Starrett and 600 Athol 
lines. 


A vise which you can swivel and yet 
which, after it is locked, has the rigidity 
of a solid base. 


The picture shows a “phantom view” of 
the corrugations of the bolt engaging with 
the corrugations of the base. 


Here, at last, is a Vise that is thoroughly up 
to date with many improvements. Our 
booklet ‘‘Something New In Vises’’ will be 
sent you for the asking. 


Athol Machine Company 
Athol, Mass. 











No Tools to use — No Time to lose 


Adjust with your fingers and 
tighten with the cam. Write us. 


F. C. SANFORD MFG. CO., 2060 Fairfield Ave.. Bridgeport, Conn. 


The 
Name 


“Reed” 


calls to mind the strongest vise made. 

In making Reed Machinists’ Vises we work with 
three ends in view. Easy working qualities, lasting 
qualities, and entire interchangeability. : 

A Reed Vise will never break in service, except 
through gross misuse. 


WRITE FOR CATALOG. 
Reed Manufacturing Co., Erie Pa. 














MARK 





SWIVEL MILLING VISE (GRADUATED) 


Width of Jaw 5 in. 
Depth of Jaw 1} in. 
Vise Opens 3 in. 
Weight 45 Ibs. 


$22.°° 


NEW JERSEY MACHINERY EXCHANGE 


21-23 MECHANIC STREET NEWARK, N. J. 











High Speed Drilling At- DRILL 


VISE 


HOLDER “"""s 
DRILL 
SPEEDER 


Three Sizes 





Three Sizes 


Two Sizes 
With and Without 
Jig Attachments 

Often used on miller, = 

shaper or planer. 


For 
Turret Machines 


Adjustable to knurl all 
work up to 2}-in. diam- 








eter. Send for circulars. 
Foreign: The 

pam gy Ry Graham Mfg. 

lin. France, Italy, Spain, Co. 


Holland: Fenwick, Freres 
& Co. Great Britain: C. 
W.Burton, Griffithsé Co, 


Providence, R. I. 
HVUUUNEETORAONESOCUOOOUEEEETOONCOOEROGUOO EI 
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Reduce the human factor in 
the guarding of your plant 


Humanity is weak. 
You may be sure of 
your watchman— 
You may feel sure 
that your plant is 
secure under his 
care— 


But why not let him 
prove his integrity— 
or incompetency—by 
presenting an inviol- 
able record of his 
nightly rounds? 


A reliable watchman’s 
clock justifies the con- 
scientious man and dis- 
covers the shirker— 
and lowers your insur- 
ance rate. 


Eco Clock Company 


Maker of WATCHMEN’S CLOCKS Exclusively 


195 CONGRESS ST. 26 CORTLANDT ST. 
BOSTON, MASS. NEW _ YORK CITY 
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Know the 
exact 
temperature 








N all heat-treatment operations, Thwing 

Pyrometers fill every requirement. 
Accuracy has ever been the prime ob- 
ject, yet Thwing Instruments have that 
rugged durability that withstands the 
hard usage of the toolroom, the steel mill 
and similar places. 


Thwing Instruments are built in both 
the Indicating and Recording style, giving 
up to 12 readings on a single recorder. 


Catalog No. 8 describes the en- 
tire line. Write for your copy. 


Thwing Instrument Co. 
3337 Lancaster Ave., Philadelphia, Pa. 


THWING 


|HIGH RESISTANCE MULTIPLE RECORD) 


PYROMETERS 























TESTING APPARATUS @ 
Making Sure of Quality 


There is only one way to make sure 
of quality in the materials you buy, 
and in the products you sell—that is 
to test them. The two instruments 
shown herewith are the simplest and 
most economical for their respective q.. 
purses. 


wa 








» cs 
eee eee 


To determine how hard or tough is 
any metal—what is the resistance to 
wear or shock—you need the Shore 
Scleroscope. 


a caiahde 5} 
” — 
. 


For control of tempering, annealing 
or any other heating opuation. the 
Shore Pyroscope is the practical de- 
vice. Scleroscope 

Write today for booklets fully de- 
scribing the uses and benefits of these Standard ( Hardness 
instruments. Tester) 





Pyroscope 
(Temperature 
Indicator) 


Shore 
555-557 W. 22nd Street 


& Manufacturing Company 
New York 


Instrument 


Foreign Agents—England and Italy, Coats Machine Tool Co. France, Aux 
Forges de Vulcain. Russia, Iznosskoff-Suckau Co. Japan, Yamatake & Co. 





Why Spend the Time to Count, 


Weigh and Measure Goods 
by Hand 


CUT LABOR COSTS BY USING 


Neder 


COUNTERS 


A Model for Every Purpose. 
Send for Our Booklet—It’s Gratis. 


THE VEEDER MANUFACTURING CO. 


15 Sargeant Street - - Hartford, Conn., U.S. A. 
Makers of Cyclometers, Odometers, Tachometers, Tachodometers, 
Counters and Fine Castings 

















Any Range to 3000° F. 


The Falbro Tem pon ee ee controller e gpeemationiy maintains temper- 
ature at any d int up to 3000 deg. F. It is operated by an 
entirely new and original principle that puts it in a iy by itself. 


as or electric furnaces. You'll see its value in 
you a descriptive circular. 







Apply it to your oil, 
results. Let us sen 


Falbro Electrical Instrument Co., 
5 S. 18th St., Philadelphia, Pa. 
Recording and Indicating Pyrometers—Thermocouples 


FALBRO ‘ni 


CONTROLLER 
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With the Precision of a Time Clock 


That's the wa. Redington Counter tells off 
the work which y your machine turns out daily. 


Will you be master £ your machine or will 


‘ou let it master y Only one answer— 
eep ‘‘tabs”’ on it by using a Redington. 


F. B. Redington Co., Chicago, Ill. 























Are you posted on 
the KELLER METHOD of 
KY AUTOMATIC DIE-CUTTING? 
Don’t Assume. Investigate. 
KELLER MECH. ENG. CO., 76 Washington St., BrooklynBoro. N.Y.C. 
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A Vise with Real Improvements 












Pat. Dec. 19, 1911. 
Sept. 3, 1912. 


Other improvements 
worth noting— 


No.1. A handle you can swing out of the way; it is solid yet has 
a spring clutch similar to a ratchet and can be pulled out (before or 
after the jaws are tight), and swung into any position desired. 


No. 2. The Vise Thread is of the buttress type, single pitch. The 
- pressure gives twice the power on this thread compared with 
others. 


No. 3. No blood blisters caused by the handle ayo through 
the screw head and pinching the hand between screw head and ball. 
This handle is screwed firmly into head. 


No. 4. Single and Double Adjustable Taper Attachments that hold 
short taper pieces in a horizontal position. 





A Swivel Base That 
Is Rigid 

The only vise which cannot slip after the 

clamp nut is tightened by hand. ‘Fur- 


nished only on 700 Starrett and 600 Athol 
lines. 


A vise which you can swivel and yet 
which, after it is locked, has the rigidity 
of a solid base. 


The picture shows a “phantom view” of 
the corrugations of the bolt engaging with 
the corrugations of the base. 


Here, at last, is a Vise that is thoroughly up 
to date with many improvements. Our 
booklet ‘‘Something New In Vises’’ will be 
sent you for the asking. 


Athol Machine Company 
Athol, Mass. 











No Tools to use — No Time to lose 


Adjust with your fingers and 
tighten with the cam. Write us. 


F. C. SANFORD MFG. CO., 2060 Fairfield Ave.. Bridgeport, Conn. 


The 
Name 


“Reed” 


calls to mind the strongest vise made. 

In making Reed Machinists’ Vises we work with 
three ends in view. Easy working qualities, lasting 
qualities, and entire interchangeability. : 

A Reed Vise will never break in service, except 
through gross misuse. 


WRITE FOR CATALOG. 
Reed Manufacturing Co., Erie Pa. 














MARK 





SWIVEL MILLING VISE (GRADUATED) 


Width of Jaw 5 in. 
Depth of Jaw 1} in. 
Vise Opens 3 in. 
Weight 45 Ibs. 


$22.°° 


NEW JERSEY MACHINERY EXCHANGE 


21-23 MECHANIC STREET NEWARK, N. J. 











High Speed Drilling At- DRILL 


VISE 


HOLDER “"""s 
DRILL 
SPEEDER 


Three Sizes 





Three Sizes 


Two Sizes 
With and Without 
Jig Attachments 

Often used on miller, = 

shaper or planer. 


For 
Turret Machines 


Adjustable to knurl all 
work up to 2}-in. diam- 








eter. Send for circulars. 
Foreign: The 

pam gy Ry Graham Mfg. 

lin. France, Italy, Spain, Co. 


Holland: Fenwick, Freres 
& Co. Great Britain: C. 
W.Burton, Griffithsé Co, 


Providence, R. I. 
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Have this Book on 
Steel Sent for 










10 Days’ Free 


Examination 


Steel 
and Its 
Heat 

Treatment = 


By D. K. Bullens, Consulting Metallurgist. 


From all parts of the country we have re- 
ceived words of praise for this volume. It isa 
thoroughly practical book and should be in 
the hands of everyone interested in steel. Just 
what you should know about the subject is 
told in this volume; all in a way which is clear 
and understandable. 

“It is a book that we highly recommend to all 


in need of a modern treatise on heat treatment 
and the characteristics of heat treated steels.” 


Such is the opinion of Machinery in its review of 
this book. 


Send for your copy today. Remember you 
can examine it for 10 days, and can return it, 
if not. satisfactory. This does not obligate 
you in any way. 

438 pages, 6x9, 223 figures. Cloth, $3.75 net. 








Microscopic Examination 
of Steel 


By Professor Henry Fay, Ph.D., Mass. Inst. of Tech, 


This book presents an outline of metallographic 
methods and illustrates typical examples. It includes 
in its scope, slowly cooled steels; rapidly cooled steels; 
annealed steels, non-metallic impurities; slag; heat 
treatment, composition, etc. 


86 pages, 6x9, full-page plates. Cloth, $1.25 net. 








Pa Sees eee eee eeeeeeeeeeee5 


FREE EXAMINATION COUPON 


John Wiley & Sons, Inc., 
432 Fourth Ave., New York City. 


Gentlemen: Kindly send me the books checked below for 10 days’ examination. 
It is understood tiat [I am to remit their price or return them, postpaid, within 
ten days after their receipt. 

Bullens—Steel and Its Heat Treatment. 

Fay—Microsopic Examination of Steel. 


Indicate below if you are a subscriber to “American Machinist.’ If not a sub- + 
scriber mention the national technical society of which you are a member, if not 

a subscriber or a member of a technical society you can supply a reference or & 
indicate your position. AM-6-28-17, # 
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New 1917 Model 
18-inch Lathe 





A Better, Stronger, 
More Efficient Lathe 


A better lathe of new design, excep- 
tionally strong and carefully built and 
capable of obtaining the maximum 
results on any kind of work in its range. 


Will give the greatest satisfaction in 
the tool room and shop. ‘The ideal 
lathe for both heavy and light work, as 
it is very accurate and exacting. 


The workmanship in the new model is 
the same perfection that stamps the 
very highest grade of machine tools, 
and the materials are of the finest 
quality obtainable. Each machine is 
inspected and thoroughly tested under 
operating conditions before being 
shipped, and is fully guaranteed. 


Write Department T-1 for full descrip- 
tion of the Giddings & Lewis line, and let 
us show you how we can help you make 
your business more efficient. 


Giddings & Lewis Mfg. Co. 
Fond-du-Lac, Wis. 
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The Giddings & Lewis 
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Freedom from Pump Problems 


if you use a 


Trahern 


Rotary Geared Pump 


Will deliver in a full even stream, free 
from pulsations, all the coolant that 
can be forced through the discharge 
opening; this increases the production 
capacity of your present equipment. 
Positively will not clog or lose its prime. 


With TRAHERN positive drive you 























can sheot lubricant into deep bores, or 
other work difficult to cool; this is not 
possible with a centrifugal pump. These 
are FACTS, not statements, and we will 
prove them by submitting sample free 
of charge, if you will but send in your 
address. 


TRAHERN PUMP COMPANY, Rockford, Illinois | 


Eastern Office: 1328 Broadway, New York City, N. Y. 















SO a a eae ee a 


—— 











Sidney 

















—with Speed and Satisfaction— 


The wenshining of this 9}-inch reamer is a pretty heavy job for this 
Monarch, as t 

The users of this lathe admit the fact—and add that “‘it performs 
its task with speed and the best of satisfaction.”’ 

Monarch users have come to expect this—the extreme of service— 
in every Monarch Lathe. They are never disappointed. 


e photograph shows. 


Sold by leading machinery dealers in practically every machinery 
center in the world. Examine a Monarch—or write us for details. 


The Monarch Machine Tool Company ita 
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Re-Manufactured Machinery 


Scraping in ways of 
large Planer. Photo- 
graphed June 15th. 


Re-Manufactured Tools for Immediate Delivery 


MILLING MACHINES 
1—No. if Brown & Sha Univ. 
1—No. 1}-B Kearney & Trecker Univ. 
1—No. 20 Oesterlein Univ. 
1—No. 2 Cincinnati Univ. 
1—No. 3 Cincinnati Univ. 
1—No. 3-B Kearney & Trecker Plain. 
1—No. 3 Hendey Plain. 
1—No. ‘0-Y Brown & Sharpe Plain. 
1—No.. 5 Schuchardt & Schutte Plain. 
1—No, 25 Becker Plain. 
1—No. 2 Beaman & Smith Slab. 

1—3 spdle. Beaman & Smith Slab. 
1—60: x 54-in. x 8-ft. Ingersoll Slab. 


VERTICAL BORING MILLS 


2—30-in. Bullard, belt drive. 
1—3l-in. Baush, motor drive. 
1—82-in. Rogers, belt drive. 
1—34-in. Colburn, belt drive. 
1—36-in. Brown & Sharpe Chucking. 
1—36-in. Bridgeport, belt drive. 
1—42-in. Colburn, motor drive,2 hds. 
1—-60-in. Bullard, belt drive, 2 hds. 
-1—72-in. Bickford, belt drive, 2 hds. 
1—84-in. Poole, motor drive, 2 hds. 
HORIZONTAL BORING MACHINES 


1—Binsse, 2}-in. bar. 
1—Binasse, 3-in. bar. 

1—Betts, 2}-in. bar. 
1—Bement, 2}-in. bar. 

1—No. 3 Barnes Double End. 
1—Beaman & Smith, 2}-in. bar. 
1—No. 4 Newton, 2 spindle. 
1—Lucas, 3-in. bar. 


Olib amen Gallcbecbitacts 


If anv Re-\Manufactured Ma- 
chine you buv is found to be 
unsuited for vour work, if it 
disavpoints you in any way, 
or if vou conclude that vou 
need the money more than 
the machine, send it back 
within thi: ty davs from date 
of shipment, freight  pre- 
paid, and we will cheerfully 
refund your purchase price in 


A 


«= (ORIGINATED BY US)- 


HINE TOOLS 





PLANERS 
1—22 x 22-in. x 6-ft. American. 
1—23 x 23-in.x 5-ft. Flather. 
1—24 x 24-in. x 4-ft. Gray. 
1—24 x 24-in.x 5-ft. Gray. 
1—24 x 24-in.x 6-ft. Gray. 
x 


1—24 x 24-in. 


1—24 x 24-in. x 10-ft. 
1—26 x 26-in. x 6-ft. 
1—30 x 30-in. x 10-ft. 
1—32 x 32-in.x 8-ft. 
1—32 x 32-in. x 10-ft. 
1—34 x 26-in. x 8-ft. 
2—36 x 36-in. x 10-ft. 
1—40 x 30-in. x 6-ft. 


RADIAL 


. Cincinnati. 


Lodge & Davis. 
American. 
Powell, 4 hds. 
Gray, 2 hds. 
Gray, 2 hds. 
American. 
Gray. 

Gray. 

DRILLS 


1—2}-ft. Gang. 

1—2}-ft. Dreses. 

4—2}-ft. Fosdicks. 

3—2}-ft. Mueller. 

1—3 -ft. Prentice. 

1—3}-ft. Gang. 

1—4 -ft. Niles Full Univ. 

3—5 -ft. Niles Semi-Univ. 

1—5 -ft. Western, motor drive. 
GEAR CUTTERS 

1—No. 1 Schuchardt & Schutte Hobber. 

1—No. 12 Brown & Sharpe Bevel. 

2—No. 13 Brown & Sharpe. 

2—No. 3 26-in. Cincinnati. 

2—24-in. Fellows Gear Shapers. 

1—36-in. Fellows Gear Shaper. 

1—36-in. Gleason Gear Former. 

1—42-in. Gleason Gear Former. 


HILL,-CLARKE & CO. OF CHICAGO 


625 Washington Blvd. and 125 N. Canal St., Chicago 











June 28, 1917 
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10,000-Ib. 
5,000-Ib. 
5,000-Ib. 
2,000-Ib. 
1,800-Ib. 


1,600-Ib. 
1,200-lb. 


1,100-Ib. 
1,000-Ib. 
800-Ib. 


750-lb. 
600¢lb. 


400-lb. 
200-Ib. 
200-Ib. 
100-Ib. 


60-lb. 
40-lb. 
40-Ib. 


NEW YORK’S 
GREATEST STOCK 


(PARTIAL LIST) 


HAMMERS 


Sellers double leg Steam 

Sellers double leg Steam 

Bement double leg Steam (2) 

Morgan Steam Drop 

Billings & Spencer Board 
Drop 

Bement single leg Steam (2) 

Billings & Spencer Board 
Drop (3) 

Miles-Bement single leg 
Steam 

Pratt & Whitney Board 
Drop 

Pratt & Whitney Board 
Drop Forging 

Toledo Rope Drop 


Niles-Bement-Pond _ single 
frame Steam (2) 


Bement Steam (New) 

Bradley Upright Strap 

Bradley Upright Compact 

Niles-Bement-Pond Hand- 
Drop 

Bradley Cushioned Helve (2) 

Bradley Cushioned Helve 


Gould & Eberhardt Hand 
Rope Drop (4) 


PLATE PLANER 
16-ft. Dunkirk 


MILLING MACHINES 


No. 4-B Brown & Sharpe Plain 

No. 4 Brown & Sharpe Plain 

No. 4 Cincinnati Plain 

No. 2 Hendey-Norton Universal 

No. 2 Cincinnati Universal 

No. 2 Cincinnati Plain 

New No. 14 American Improved Plain 
No. 1 Kempsmith Plain 

No. 1 Pratt & Whitney Plain 

No. 33 Garvin Plain, table 12 x 36 in. 
Beaman & Smith 2 spindle Vertical 


Slab, table 24 x 48 in. 


RADIAL DRILLS 


6-ft. Niles-Bement-Pond Plain, heavy 


duty, tapping attachment, 
motor driven (2) 


34-ft. Niles Plain 

34-ft. Prentice Plain 

34-ft. Gang Plain 

24-ft. Gardam Semi-Universal 


New York Machinery Exchange 


50 Church Street, New York City 


Rebuilt Machines 


FOR SALE 


PLANERS 


10—Sellers 25 x 25 x 6 ft. 
2—Sellers 25 x 25 x 8 ft. 
i—Putnam 24 x 24 x 8 ft. 6 in. 
1—Putnam 25 x 25 x 10 ft. 
1—Wheeler Heavy 30 x 30 x 8 ft. 6 in. 
1—Lathe-Morse 24 x 24 x 5 ft. 6 in. 
1—New Haven 24 x 24 x 7 ft. 
1—Wood Light 30 x 30 x 8 ft. 
1—Putnam 42 x 40 x 12 ft. 6 in. 


SLOTTERS 


1—9-in. Industrial Works 
1—12-in. Sellers 
1—16-in. Sellers 


AUTOMATICS 


1—1-in. National Acme double belt type 
1—1f-in. National Acme double belt type 
1—No. 55 National Acme 
10—Gridley 3}-in. Single Spindle 

1—1-in. National Acme four spindle 
2—No. 54 National Acme four spindle 
3—2-in. Cleveland 

1—2}-in. Cleveland 

2—2}-in. Gridley Single Spindle Motors 
1—3}-in. Gridley Single Spindle Motor 


LATHES 


1—30 x 8 ft. Fitchburg, C.R., P.C.F. 

3—16 x 8 Putnam, C.R., taper 

6—18 x 8 Porter, C.R., semi-quick, taper 
2—18 x 8 Davis, C.R., pan, pump, taper. 
10—16 x 8 Greaves-Klusman, C.R., pan, pump 
1—28 x 10 Niles, C.R. - 

9—20 x 6 Perkins Plain Turning, pan, pump 
1—14 x 6 Porter, C.R. 

1—20 x 8 LeBlond, C.R. 

1—13 x 5 Seneca Falls, C.R., pan 


MISCELLANEOUS 


1—Landis Universal Grinder 

1—No. 3 Landis Universal Grinder 

-——> Aurora Sliding Head Back Geared 

ri 

1—Dreses 6-ft. Plain Radial Drill 

3—Rockford 6 spindle Drills, P.F. 

1—24-in. Cincinnati Back Geared Shaper 

1—Brown & Sharpe No. 4 Plain Miller 

2—No. 6-X Diamond Double Disc Grinders 

1—Ford Smith Plain Grinder 

3—Prentice 24-in. Sliding Head Drills 

2—Industrial 40-in. Drills 

1—36-in. Aurora Drill 

1—4}-ft. Niles Semi-Universal 

1—12-in. Bement Traveling Head Shaper 

1—12-in. Juengst Crank Shaper 

1—90-in. Putnam Wheel Lathe, double 
quartering 

1—Sellers Slab Miller, 24 x 21 x 12 ft. 

1—No. 21 Lee-Simplex Saw 


This is only a partial list. 
Send for full list. 


Simmons Machine Co., Inc. 


1001 Singer Buildin 
NEW YORK {1%} Coxlandt 657% 


985 Broadway 
ALBANY, N. Y. { Tel. 4876 Main 














FOR SALE 
No. 3 Cincinnati Dainese Miller 
No. 23 Brown & Sharpe Cyl. Grinder 
Pratt & Whitney Spline Miller 
21 in. Niles-Bement-Pond Rigid Turret 
30 x 36 in. x 12 ft. Cincinnati Planer 


VONNEGUT MACHINERY CO. 
Indianapolis, Ind. 








Used 
Machinery 


Boring Machines 


2-spindle B. & S. cylinder borer 
No. 1 B. & S. cylinder borer 
30-in. Bullard vert., 1 hd. 
24-in. Bullard vert., 2 hds. 


Drilling Machines 


4-spindle Foote-Burt, power feed 
4-spindle Barr 

26-in. Henry & Wright B. B. sensitive 
36-in. Bickford, slid, hd. 

36-in. Prentice Bros. slid. hd. 
10-spindle Gardam multiple adj. 

No. 37 Natco, 18 spindles 

4-ft. Bickford plain radial 

No. 1 4-ft. Bickford full univ. radial 
5-ft. Niles semi-univ. radial (new) 
No. 4 Quint Turret 


Grinders 


No. 2 12 x 60 Diamond autom, surface 
12 x 30 Landis plain 

No. 4 Springfield planer type surface 
Nos. 1 and 2 r.w% auto. surface 
No. 1 Norton C. & T 

No. 5 Rivett on stand 

No. 4, 12 x 60 Landis Univ. 

No. 6 Bryant internal 

No. 200 Heald piston ring 

No. 2 Garvin hole 

6 x 32 Norton plain 

No. 70 Heald internal 


Lathes 


11 x 5 Barnes, CR, PCF 

15 x 8 Hamilton pl. seat, T. A. 

16 x 8 Porter, CR, PCF 

18x8 et gt CR, PCF 

18 x 6 Reed, CR, PCF 

18 dae Lodge “ "Shipley, CR, PCF, quick 
chan 

24x 12 L odge & Shipley, quick change 

28 x 14 Pond, CR 

36 x 14 Pond, CR, PCF 

36 x 14 Pond CR, PCF 

20—42 x 12 Fay & Scott gap lathe motor drive 

60 x 20 Fifield, triple geared 


Millers 
No. 2 Garvin universal 
No. 2 Garvin hand 
25 Lincoln pattern assorted 
No. 3 Reed, plain 
No. 12 B. & 8. plain mfg. 
No. 15 Garvin plain 
No. 3} Garvin plain 


Planers 


16 x 16 x 6 Lathe & Morse 
24 x 24 x 6 Wheeler 
26 x 26 x 5 Pond 


Miscellaneous 
14-in. Steptoe shaper 
15-in. G. & E. shaper 
16-in. Rochester shaper 
24-in. Hendey sha 
30-in. Cincinnati shaper 
20 x 7 Fay & Scott universal turret lathe 
2—-24 in. Gisholt turret lathes T. A 
21-in. Gisholt turret lathe 
20-in. J. & L. turret lathe 4} in. H. 8S. 
3-in. Rivett screw mch. 
i- -in. Smurr & Kamen screw mch. 
4-in. Espen Lucas saw 
26 x 10 Cincinnati gear cutter 
13-36-in. Gould & Eberhardt vertical type 
spur gear cutters 
3}-in. Cleveland Automatic screw machine 
No. 7 B. & O. turret lathe 
675-lb. P. & W. hammer 
6j-in. automatic cutting-off machine 
20—3-in. Cleveland Automatic screw 
machines 


Henry Prentiss & Co. 
Formerly ... ISS TOOL & 
SUPPLY CO. 


149 Broadway, New York, N. Y. 
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Re-Manufactured Machinery 


Scraping in ways of 
large Planer. Photo- 
graphed June 15th. 


Re-Manufactured Tools for Immediate Delivery 


MILLING MACHINES 
1—No. if Brown & Sha Univ. 
1—No. 1}-B Kearney & Trecker Univ. 
1—No. 20 Oesterlein Univ. 
1—No. 2 Cincinnati Univ. 
1—No. 3 Cincinnati Univ. 
1—No. 3-B Kearney & Trecker Plain. 
1—No. 3 Hendey Plain. 
1—No. ‘0-Y Brown & Sharpe Plain. 
1—No.. 5 Schuchardt & Schutte Plain. 
1—No, 25 Becker Plain. 
1—No. 2 Beaman & Smith Slab. 

1—3 spdle. Beaman & Smith Slab. 
1—60: x 54-in. x 8-ft. Ingersoll Slab. 


VERTICAL BORING MILLS 


2—30-in. Bullard, belt drive. 
1—3l-in. Baush, motor drive. 
1—82-in. Rogers, belt drive. 
1—34-in. Colburn, belt drive. 
1—36-in. Brown & Sharpe Chucking. 
1—36-in. Bridgeport, belt drive. 
1—42-in. Colburn, motor drive,2 hds. 
1—-60-in. Bullard, belt drive, 2 hds. 
-1—72-in. Bickford, belt drive, 2 hds. 
1—84-in. Poole, motor drive, 2 hds. 
HORIZONTAL BORING MACHINES 


1—Binsse, 2}-in. bar. 
1—Binasse, 3-in. bar. 

1—Betts, 2}-in. bar. 
1—Bement, 2}-in. bar. 

1—No. 3 Barnes Double End. 
1—Beaman & Smith, 2}-in. bar. 
1—No. 4 Newton, 2 spindle. 
1—Lucas, 3-in. bar. 


Olib amen Gallcbecbitacts 


If anv Re-\Manufactured Ma- 
chine you buv is found to be 
unsuited for vour work, if it 
disavpoints you in any way, 
or if vou conclude that vou 
need the money more than 
the machine, send it back 
within thi: ty davs from date 
of shipment, freight  pre- 
paid, and we will cheerfully 
refund your purchase price in 


A 


«= (ORIGINATED BY US)- 


HINE TOOLS 





PLANERS 
1—22 x 22-in. x 6-ft. American. 
1—23 x 23-in.x 5-ft. Flather. 
1—24 x 24-in. x 4-ft. Gray. 
1—24 x 24-in.x 5-ft. Gray. 
1—24 x 24-in.x 6-ft. Gray. 
x 


1—24 x 24-in. 


1—24 x 24-in. x 10-ft. 
1—26 x 26-in. x 6-ft. 
1—30 x 30-in. x 10-ft. 
1—32 x 32-in.x 8-ft. 
1—32 x 32-in. x 10-ft. 
1—34 x 26-in. x 8-ft. 
2—36 x 36-in. x 10-ft. 
1—40 x 30-in. x 6-ft. 


RADIAL 


. Cincinnati. 


Lodge & Davis. 
American. 
Powell, 4 hds. 
Gray, 2 hds. 
Gray, 2 hds. 
American. 
Gray. 

Gray. 

DRILLS 


1—2}-ft. Gang. 

1—2}-ft. Dreses. 

4—2}-ft. Fosdicks. 

3—2}-ft. Mueller. 

1—3 -ft. Prentice. 

1—3}-ft. Gang. 

1—4 -ft. Niles Full Univ. 

3—5 -ft. Niles Semi-Univ. 

1—5 -ft. Western, motor drive. 
GEAR CUTTERS 

1—No. 1 Schuchardt & Schutte Hobber. 

1—No. 12 Brown & Sharpe Bevel. 

2—No. 13 Brown & Sharpe. 

2—No. 3 26-in. Cincinnati. 

2—24-in. Fellows Gear Shapers. 

1—36-in. Fellows Gear Shaper. 

1—36-in. Gleason Gear Former. 

1—42-in. Gleason Gear Former. 


HILL,-CLARKE & CO. OF CHICAGO 


625 Washington Blvd. and 125 N. Canal St., Chicago 











June 28, 1917 


Second Hand Machinery 
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10,000-Ib. 
5,000-Ib. 
5,000-Ib. 
2,000-Ib. 
1,800-Ib. 


1,600-Ib. 
1,200-lb. 


1,100-Ib. 
1,000-Ib. 
800-Ib. 


750-lb. 
600¢lb. 


400-lb. 
200-Ib. 
200-Ib. 
100-Ib. 


60-lb. 
40-lb. 
40-Ib. 


NEW YORK’S 
GREATEST STOCK 


(PARTIAL LIST) 


HAMMERS 


Sellers double leg Steam 

Sellers double leg Steam 

Bement double leg Steam (2) 

Morgan Steam Drop 

Billings & Spencer Board 
Drop 

Bement single leg Steam (2) 

Billings & Spencer Board 
Drop (3) 

Miles-Bement single leg 
Steam 

Pratt & Whitney Board 
Drop 

Pratt & Whitney Board 
Drop Forging 

Toledo Rope Drop 


Niles-Bement-Pond _ single 
frame Steam (2) 


Bement Steam (New) 

Bradley Upright Strap 

Bradley Upright Compact 

Niles-Bement-Pond Hand- 
Drop 

Bradley Cushioned Helve (2) 

Bradley Cushioned Helve 


Gould & Eberhardt Hand 
Rope Drop (4) 


PLATE PLANER 
16-ft. Dunkirk 


MILLING MACHINES 


No. 4-B Brown & Sharpe Plain 

No. 4 Brown & Sharpe Plain 

No. 4 Cincinnati Plain 

No. 2 Hendey-Norton Universal 

No. 2 Cincinnati Universal 

No. 2 Cincinnati Plain 

New No. 14 American Improved Plain 
No. 1 Kempsmith Plain 

No. 1 Pratt & Whitney Plain 

No. 33 Garvin Plain, table 12 x 36 in. 
Beaman & Smith 2 spindle Vertical 


Slab, table 24 x 48 in. 


RADIAL DRILLS 


6-ft. Niles-Bement-Pond Plain, heavy 


duty, tapping attachment, 
motor driven (2) 


34-ft. Niles Plain 

34-ft. Prentice Plain 

34-ft. Gang Plain 

24-ft. Gardam Semi-Universal 


New York Machinery Exchange 


50 Church Street, New York City 


Rebuilt Machines 


FOR SALE 


PLANERS 


10—Sellers 25 x 25 x 6 ft. 
2—Sellers 25 x 25 x 8 ft. 
i—Putnam 24 x 24 x 8 ft. 6 in. 
1—Putnam 25 x 25 x 10 ft. 
1—Wheeler Heavy 30 x 30 x 8 ft. 6 in. 
1—Lathe-Morse 24 x 24 x 5 ft. 6 in. 
1—New Haven 24 x 24 x 7 ft. 
1—Wood Light 30 x 30 x 8 ft. 
1—Putnam 42 x 40 x 12 ft. 6 in. 


SLOTTERS 


1—9-in. Industrial Works 
1—12-in. Sellers 
1—16-in. Sellers 


AUTOMATICS 


1—1-in. National Acme double belt type 
1—1f-in. National Acme double belt type 
1—No. 55 National Acme 
10—Gridley 3}-in. Single Spindle 

1—1-in. National Acme four spindle 
2—No. 54 National Acme four spindle 
3—2-in. Cleveland 

1—2}-in. Cleveland 

2—2}-in. Gridley Single Spindle Motors 
1—3}-in. Gridley Single Spindle Motor 


LATHES 


1—30 x 8 ft. Fitchburg, C.R., P.C.F. 

3—16 x 8 Putnam, C.R., taper 

6—18 x 8 Porter, C.R., semi-quick, taper 
2—18 x 8 Davis, C.R., pan, pump, taper. 
10—16 x 8 Greaves-Klusman, C.R., pan, pump 
1—28 x 10 Niles, C.R. - 

9—20 x 6 Perkins Plain Turning, pan, pump 
1—14 x 6 Porter, C.R. 

1—20 x 8 LeBlond, C.R. 

1—13 x 5 Seneca Falls, C.R., pan 


MISCELLANEOUS 


1—Landis Universal Grinder 

1—No. 3 Landis Universal Grinder 

-——> Aurora Sliding Head Back Geared 

ri 

1—Dreses 6-ft. Plain Radial Drill 

3—Rockford 6 spindle Drills, P.F. 

1—24-in. Cincinnati Back Geared Shaper 

1—Brown & Sharpe No. 4 Plain Miller 

2—No. 6-X Diamond Double Disc Grinders 

1—Ford Smith Plain Grinder 

3—Prentice 24-in. Sliding Head Drills 

2—Industrial 40-in. Drills 

1—36-in. Aurora Drill 

1—4}-ft. Niles Semi-Universal 

1—12-in. Bement Traveling Head Shaper 

1—12-in. Juengst Crank Shaper 

1—90-in. Putnam Wheel Lathe, double 
quartering 

1—Sellers Slab Miller, 24 x 21 x 12 ft. 

1—No. 21 Lee-Simplex Saw 


This is only a partial list. 
Send for full list. 


Simmons Machine Co., Inc. 


1001 Singer Buildin 
NEW YORK {1%} Coxlandt 657% 


985 Broadway 
ALBANY, N. Y. { Tel. 4876 Main 














FOR SALE 
No. 3 Cincinnati Dainese Miller 
No. 23 Brown & Sharpe Cyl. Grinder 
Pratt & Whitney Spline Miller 
21 in. Niles-Bement-Pond Rigid Turret 
30 x 36 in. x 12 ft. Cincinnati Planer 


VONNEGUT MACHINERY CO. 
Indianapolis, Ind. 








Used 
Machinery 


Boring Machines 


2-spindle B. & S. cylinder borer 
No. 1 B. & S. cylinder borer 
30-in. Bullard vert., 1 hd. 
24-in. Bullard vert., 2 hds. 


Drilling Machines 


4-spindle Foote-Burt, power feed 
4-spindle Barr 

26-in. Henry & Wright B. B. sensitive 
36-in. Bickford, slid, hd. 

36-in. Prentice Bros. slid. hd. 
10-spindle Gardam multiple adj. 

No. 37 Natco, 18 spindles 

4-ft. Bickford plain radial 

No. 1 4-ft. Bickford full univ. radial 
5-ft. Niles semi-univ. radial (new) 
No. 4 Quint Turret 


Grinders 


No. 2 12 x 60 Diamond autom, surface 
12 x 30 Landis plain 

No. 4 Springfield planer type surface 
Nos. 1 and 2 r.w% auto. surface 
No. 1 Norton C. & T 

No. 5 Rivett on stand 

No. 4, 12 x 60 Landis Univ. 

No. 6 Bryant internal 

No. 200 Heald piston ring 

No. 2 Garvin hole 

6 x 32 Norton plain 

No. 70 Heald internal 


Lathes 


11 x 5 Barnes, CR, PCF 

15 x 8 Hamilton pl. seat, T. A. 

16 x 8 Porter, CR, PCF 

18x8 et gt CR, PCF 

18 x 6 Reed, CR, PCF 

18 dae Lodge “ "Shipley, CR, PCF, quick 
chan 

24x 12 L odge & Shipley, quick change 

28 x 14 Pond, CR 

36 x 14 Pond, CR, PCF 

36 x 14 Pond CR, PCF 

20—42 x 12 Fay & Scott gap lathe motor drive 

60 x 20 Fifield, triple geared 


Millers 
No. 2 Garvin universal 
No. 2 Garvin hand 
25 Lincoln pattern assorted 
No. 3 Reed, plain 
No. 12 B. & 8. plain mfg. 
No. 15 Garvin plain 
No. 3} Garvin plain 


Planers 


16 x 16 x 6 Lathe & Morse 
24 x 24 x 6 Wheeler 
26 x 26 x 5 Pond 


Miscellaneous 
14-in. Steptoe shaper 
15-in. G. & E. shaper 
16-in. Rochester shaper 
24-in. Hendey sha 
30-in. Cincinnati shaper 
20 x 7 Fay & Scott universal turret lathe 
2—-24 in. Gisholt turret lathes T. A 
21-in. Gisholt turret lathe 
20-in. J. & L. turret lathe 4} in. H. 8S. 
3-in. Rivett screw mch. 
i- -in. Smurr & Kamen screw mch. 
4-in. Espen Lucas saw 
26 x 10 Cincinnati gear cutter 
13-36-in. Gould & Eberhardt vertical type 
spur gear cutters 
3}-in. Cleveland Automatic screw machine 
No. 7 B. & O. turret lathe 
675-lb. P. & W. hammer 
6j-in. automatic cutting-off machine 
20—3-in. Cleveland Automatic screw 
machines 


Henry Prentiss & Co. 
Formerly ... ISS TOOL & 
SUPPLY CO. 


149 Broadway, New York, N. Y. 
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Additional Selections from New York’s 


BEST STOCK 


MULTIPLE PUNCH OR GATE SHEAR 


Long and Alstatter, 48-60 in. between housings, 50 holes } in. }-i 
metal, easily converted to gate shear, weighs 25,000 ART, "pele. "$2750 


SLOTTERS. 


36-in. Bement, Geared, weighs about 35,000 pounds. 
18-in Drill 
12-in. Bement. . . . .650 


MULTIPLE DRILLS. 


Baush, 12 spindle, capacity 12 holes 1} in. in cost, steel, diameter to 
3 in., weighs about 22 ,000 pounds, good as ne 2500 
Baush, 10 spin le, capacity, rectangular space 36 x 48 in., good as new.. 2500 

Foote-Burt, 2 spindle, extra heavy adjustabie rail, 60 in. maximum 
distance center to center of spindles. . 1 


58 


GRINDERS. 
10 x 30-in. Atlas Universal (Landis ) all attachments........... 
Diamond Machine Co., Surface 15 x Bre motor of belt drive........ i 
No. 3 Brown & Sharpe EES dis 64. ad keneebeebeceues sce Va 
MILLING MACHINES. 


SS = ee ee 
Pratt & Whitney, vertical, — heavy type, table 36 x 72 in..... 
ao spe é Sharpe Univ ae —+¥ ace ad 1 
our 0. rown pe Mfg. type, pan table, 6 x 30 in.,each 3 
Pratt & Whitney Duplex Miller, table 14 in. x 6 ft. maxnem distance 
between spindles 27 in.. , 000 
No. 2 Putnam Universal—splendid condition Picacee dieducdcaseennas 1100 


PLANERS. 





24 x 24-in. x 6-ft. Putnam, single head................ 
RADIAL DRILLS. 30 x 30-in. x 5 .o single head........ ee ee sAteenes 650 
30 x 30-in. x 8-ft. rrington, with two heads Fenns ininen ed 1250 
4-in. Biekford, single pulley drive through gear box, tapping attach- 36 x 36-in. x 14-ft. Powell with two heads... . - oes 50a 
1250 40 x 40-in. x 8-ft., Betts single head, extra heavy. SS 
4-ft. ‘Bickford, modern, tapping attachment, direct connected to speed 42 x 42-in. x _8-ft. Whitcomb, two heads. . pkonienacicineies ... 1850 
motor like new. ae 1650 54 x 54-in. x 15-ft. Sellers, two heads........ nadea odes tetra, ds ch ago 
4-ft. Niles, motor or belt drive. 1000 54 x 54-in. x 15-ft. Pond, two heads. . Sty iatine 3500 
ze ee bs a 66-6446 Kousdees 1500 
cbs neecVersernncseseeene 1500 ; ™s 
6-ft. Dreses, motor or belt drive. . 2250 MISCELLANEOUS 
Boiler Plate Rolls, 6 ft. 4 in., will roll to j-in. aie Coca etitn Sisk aan 1000 
GEAR CUTTERS. Bridgeport Automatic Threading Lathe..............././2 220! 1000 
Ajax _U pening CA Forging Machine, S-in. capacity, weighs about 
Two (2) No. 3 Brown & Sharpe automatic (spur) ak. 1250 ys EI re 1200 
24-in. Brainard (spur)... .. as 425 No. 3 Perkins Tougic Press (double action) — —— 1500 
William Gleason Mitre gear ‘cutter, 6 x 48 in.. 750 No. 81 Ferracute Geared Press, double crank, 2}-in. stroke. . : 1250 


Every make, size and description of machine tools and 


metal 


working machinery. 


Immediate delivery. 


GRAVES MACHINERY EXCHANGE 


Warehouse and R. R. Siding: 
408 Claremont Ave., Jersey City, N. J. 


Telephone Cortlandt 665 


Offices: 


50 Church St., N. Y. City, Suite 482 











SECOND-HAND MACHINE TOOLS 


BORING MACHINES 

j-in. Bar Bement horizontal. 
j-in. Bar Fish horizontal. 

DRILLS 
20-in. Prentice, lever feed. 
24-in. Sibley, sliding head, back gear, power feed 
34-in. Barnes, sliding head, back gear, power feed. 
Four spindle Barr s« onsitive. 
Three spindle 20-in. Hoefer gang, back gear, power 


feed. 
Four spindle 20-in. Barnes, box type, one back gear, 
three power feed, one tapping. 
Four spindle No. 413 Baker Bros., heavy. 
GEAR CUTTERS 
16-in. Brown & Sharpe spur and bevel. 
26-in. No. 3 Brown & Sharpe, spur. 
ENGINE LATHES 
14-in. x 6-ft. Blaisdell, rise and fall. - 
16-in. x 6-ft. Bradford, compound rest 
16-in. x 8-ft. Bradford, compound rest 
21-in. x 10-ft. Bradford, compound rest 
22-in. x 10-ft. Le Blond, compound rest, turret on 
carriage. 
24-in. x 12-ft. Reed, compound rest. 
PLANERS 
26 x 26-in. x 6-ft. Cincinnati, new model, 2-speed 
countershaft. 
56 x 56-in. x 26-ft. Bement, four heads 
SCREW MACHINES AND TURRET LATHES 
1} x 9-in. Acme, wire feed, power feed to turret. 
3} x 36-in. Cincinnati Acme flat turret lathe, with 
bar equipt nent 
1} -in. Gray turret lathe. 
j and 1j in. Hartford automatics. 
MISCELLANEOUS 
j-in. Betts cutting-off machine. 
2 x 24-in. Modern grinder, self-contained, for 
24-in. whe els, fine condition 
1 Baker key seater, with bars, cutters, etc. 
60-ton Vulean port. hydraulic press. 
No. 5 Eames arbor press 
12-in. Burke cold saw 
34-in. Lodge & Davis Shaper. 


Marshall & Huschart Mchy. Co. 


17 So. Jefferson St. 915 Chemical Bldg. 
Chicago, Ill. St. Louis, Mo. 


FS 








FOR SALE 


LATHES—Engine and Turret 
2—1lin.x 5ft. Worcester Engine Lathes, new 
2—14 in. x 6 ft. Rockford Engine Lathes, new 
1—I16in.x 7ft. Oliver Engine Lathe, new 
QCG 

3—18 in. x 8 ft. Davis DBG Engine Lathes 

2—18 in. x 10 ft. Rahn-Larmon Engine Lathes, 
new 

1—18 in. x 12 ft. Rahn-Larmon Engine Lathe, 
new 

7—20 in. x 10 ft. Whitcomb-Blaisdell Engine 
Lathes, new 

1—22 in. x 10 ft. Nicholson & Waterman En- 
gine Lathe 

1—3 x 36 in. Jones & Lamson Flat Turret 
Lathe, chucking only 

4—3} x 36 in. Acme Flat Turret Lathes, chuck- 
ing only 

1—20 in. x 6 ft. Florence Turret Chucking 
sathe 


La 
1—20-in. Bullard Special Projectile Lathe 


MILLING MACHINES 


3—No. 1 Kempsmith Plain Millers, new 

2—No. 1-B Hendey Plain Millers, new 

2—No. 2-G.S. Hendey Plain Millers, new 

3—Reed Lincoln Millers 

2—No. 4-B Becker Vertical Millers, new 

2—No. 3 Bristol Vertical Millers, new 

2—Standard Whitney Type Hand Millers, new 

2—No. 25 Standard Plain Horizontal Millers, 
new 


VERTICAL BORING MILLS 


1—36-in. Baush & Harris Vertical Boring 
Mill, two heads 
1—37-in. Niles Vertical Boring Mill, two heads 


PLANERS AND SHARPERS 
1—24 x 24in. x 6 ft. Whitcomb Planer, one 


hea 

1—24 x 24 in. x 6 ft. Powell Planer, one head, 
new 

1—30 in., widened to 36 in. x 10 ft. Whitcomb- 
Blaisdell Planer, nev: 

1—30 x 30 in. x 8 ft. Whitcomb Planer, two 
heads 

1—26-in. Ohio Plain Crank Shaper, new 

1—20-in. Ohio Standard Duty Shaper, new 

1—20-in. Cincinnati B. G. Crank Shaper, new 


GEAR CUTTERS 
1—No. 3 B & S Automatic Gear Cutter 
1—No. 13 B & S Automatic Gear Cutter 
1—30-in. Newark Automatic Gear Cutter 
1—30-in. Old Style Brainard Gear Cutter 
2—12-in. Gleason Single Tool Gear Generators 
MISCELLANEOUS 
12—Ford-Smith Grinders for 3-in. shells 
1—Holden-Morgan Thread Miller 
2—Lees-Bradner Thread Millers 
1—Greenlee Gang Boring Machine 
1—No. 2 Binsse Surface Grinder 
1—5 x 48 in. P. & W. Plain Cylindrical Grinder 
1—No. 2 Bath Universal Grinder 
1—12 x 36 in. Modern Plain Grinder, new 
1—Universal Cutter & Reamer Grinder, new 
Greenfield 
1—No. 2 Norton Universal Cutter & Reamer 
Grinder, new 
1—4}-in. Williams Cutting-off Machine 
1—3-in. & B. Cutting-off Machine 
1—8-in. Knowlton Cold Saw 
1—5-in. Burke Cold Saw 
1—4-ft. Round Column Plain Radial Drill 


BROWNELL MACHINERY CO., Providence, R. I. 
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FOR SALE 


Boring Machines—Vertical 


1—30-in. Colburn, 1 turret head. 
1—34-42-in. New Colburn. 
etrick & vey with one plain swivel 


eads. 
1—10-16-ft. Pond ot 2 swivel heads. 


Boring Machines—Horizontal 

1—No. 1 Lucas, 2}-in. bar. 

1—Binsse, 4-in. bar. 

1—Special Floor and Cylinder Borer, 12-in. bar, 
having star feed, size floor plate 20 x 14 ft., 
boring head has vertical travel on column with 
outside support, but no cross travel, speed of 
bo bar from 1 R.P.M. to 150 R.P-M., heavy 
mac . powerful drive, igs-in. swing 


Bull Dozers 


1—New No. 4 Garrison, same specification as No. 4 
Williams & White 

1—No. 7 Ajax, 20-in. stroke. 

1—No. 7 High Speed Ajax, i6-in. stroke. 


Air Compressors 


1—12 x 12-in. American, gonectty 352 cu.ft. 

1—13-22 x 16-in. I 7x 1 1 seme type, 
motor drive, 200 

1—16 x 12-in. Chtcago Pri Prieumatie ‘Duplex, low 
pressure, capacity 


Cranes 


1—5-ton P & W, 4-motor ate traveling, 10-ft. 
span. 25-ft. litt, 220 v., D.C., 1-ton auxiliary 
oist. 


Drilling Machines—Radial 
~~. style D Carlton plain, box table, 


1—New 3-ft. Mueller, plain, speed box drive 

1—3-ft. Dreses, plain, with round table, cone “arive. 

5—New 3-ft. Prentice, =. yay delivery. 

1—3-ft. Bickford, plain, s: x drive 

1—New 42-in. Mueller, p' in, pk drive. 

1—4-ft. Bickford, full Puniversal, single pulley 
speed box drive. 

2—4-ft. wee. 

1—5-ft. No. 2 B ry ,-4 ry box drive. 

1—New 6-ft. Fosdi ick, speed box drive, July de- 


livery. 
1—3-ft. Bickford, plain, speed box drive. 
1—New 42-in. Mueller, plain, cone drive 
1—+-Tt. —y~- full universal, single pulley 


box ve. 
2—4-ft. Mueller, plain, s box drive. 
1—5-ft. No. 2 Bickford, plain, speed box drive 
1—New 6-ft. Fosdick, speed box drive, July yn 
ery. 


Drilling Machines—Sliding Head 
12—New 24-in. Sibley, back geared, power feed. 


Drilling Machines—Stationary Head 
~_— No. 5, 20-in. Buffalo, back geared, power 


Drilling Machines—Heavy Duty 


2—No. 26 Foote-Burt with oil pump and tank. 
3—D-2 Colburn. 
2—No. 313 Baker. 


Drilling Machines—Multiple Spindle 

-— ~~ 12 spindle, capacity 1j-in. holes, 
n 

Sa 12 spindle, capacity j-in. holes, 14-in. 


1—No- 51 5 Fox, 12 quad. rectangular head, 20 x 30 
— be capacity l-in. holes, tapping attachment, 


rive 
1—Ikspindle Baush, capacity 1-in. holes, 36-in. 
circle. 
1—New No. 3 Fox, 14 spindles, capacity }-in. 
drills. 


Filing Machines 
12—No. 1 Hofinger. 


Gear Cutting Machines 


1—16-in. Bilgram Bevel Gear Generator 
1—No oo 20-in. Schuchardt & Schutte Gear 
Ho! 

1—20-in. Grant Lees Gear Hobber. 

1—24-in. oes Gear Shaper. 

1—24-in. Whiton Automatic Gear Cutter. 

1—24-in. Gould & Eberhardt Gear Cutter. 

— 3 26-in. capacity, Brown & Sharpe Gear 
Tutte! 

1—30-in. "plather Gear Cutter. 

»—36-in. Fellows Gear Shaper. 


Grinders—Universal—Cutter and Tool 
1—LeBlond. 

1—Wilmarth & Marmon B X. 

1—No. 1 Cincinnati. 

1—No. 2 has 3 with outfit K. 

1—New No. 1 Norton. 


Grinding Machines—C ylindrical—Plain 
20—10 x 24-in. Modern, self-contained type, 8-in. 
belt on wheel drive, carrying 18 x 5-in. wheels, 
hand feed, ——  h-- suited for rapid production 

and for grind ing 
12—Ford Smith —- Ty carrying 20 x 7-in. wheels 
for shell work, hand cross feed, no horizontal 


feed. 

1—No. 11 6 x 30-in. Brown & Shar spe. 

1—6 x 48-in. Pratt & Whitney with electric sizing 
attachmen 


na 
6—12 x 36-in. Modern self-contained. 

6—12 x 48-in. Modern self-contained 

-—- x \epen Landis with Crank Grinding attach- 


1—14 x *52-4n. Queen C! 
I—No. 28 18 x 96-in. a & Sharpe. 


Grinding Machines—C ylindrical— 
Universal 
2—No. 1 10 x 24-in. Brown & Sharpe. 
. Landis. 


1—No. 3 12 x } ee or & Sharpe. 
1—12 x 42-in. 


Grinding Machines—Internal 
5— New Capital, capacity 2 x 2 in. 
1—No. 75 Heald. 
1—No. 6 Rivett. 


Grinding Machines—Disk—Pattern 
Makers 
1—No. 41 Oliver, universal, complete. 


Grinding Machines—Ring 
1—No. 200 Heald. 


Grinding Machines—Surface 


1—No. 1 Diamond, capacity 12 x 12 x 24 in. 
automatic. 

1—New No. 2 Wilmarth & Mormon, automatic. 

1—No. 2 Diamond, automatic. 

1—New No. 3 Wilmarth & Mormon, automatic. 

—e 22 x 12 x 60 in., planer type, auto- 
matic. 


Grinding Machines—Face 
~~ a Face grinder, 4-ft. travel, 14-in. 


hee 
1—No. 374 Safety Emery Wheel Co., vs on. Ring 
Wheel, working surface table, 50 x 17-1 


Grinding Machines—Duplex 
1—No. 5 Bath, suitable for ay o,- | 
pistons, piston rings, etc. swivel 
table, water pump. 


Hammers—Power 


1—40-lb. Bradley Helve. 
1—150-lb. Bradley Helve, upright. 


— 
1—New 600-Ib. 
1—New 3000-Ib. PSeil, September delivery. 


Keyseaters 
1—No. 0 Mitts & Merrill. 
1—No. 00 Baker Bros. 
1—60-in. stroke Knowles, draw cut broacher. 


Milling Machines—Knee Type— 
Universal 


1—No. 24 Osterlein. 
1—New No. 1 Kempsmith. 


d. 
1—No. 3 Cincinnati _ pulley driven, vertical 
attachment, almost ne' 
3—New No. 3H Le LeBlond, "August delivery. 
5—New No. 2} LeBlond, August delivery. 


Milling Machines—Knee Type—Plain 


1—No. o} Pratt & Whitney. 
me ad ye : poe ford. q 
ew No. +~_— 
har, 


pe. 
1—No. it x i 4 awe 
1—No. 1 

er No? et Hendey, geared head, single pulley 


1—New No. 2 Rockford. 
1—New No. 2 Kempsmith. 
6—New No. 2 a 
1—No. 3 Kemps 

1—No. 3 LeBlond, ‘ate pattern. 
20—No. 3 Brown & Shar rpe. 
1—No. 3 Hendey Norton. 


harpe 
1—No. 5 pagerecs, October delivery. 
1—No. 14 Garv 
1—No. 21 tana 


Milling Machines—Duplex 
1—No. 2 Garvin. 


Milling Machines—Vertical 
3—New Bristol, 10 x peta. table; 21-in. power feed. 
B Becke 


Milling Machines—Planer Type 


1—No. 1 Beaman & Smith, vertical, 2 spindle, 
opensie. working surface of table, x 14 in. 

1—No. 1 Beaman & Smith combined vertical and 
a patting machine, working surface of 
table 
—Beaman & Smith Slab Miller and Shaft Key- 
seater with vertical routing attachment, 
working surface of table 96 x 17 in. 

2— foo Siab Millers working surface table, 

x 

2—No. 4 Beamen & Smith vertical spt, open- 
side, working surface of table 10 ft. x 24 in., 
removable housing on one side. 

1— Ingersoll sings spindle, motor driven, side 


head, table 8 ft. x 30 in., cutter head 30 in 
meter. 
Planers 
1—24 x 24-in. x 6-ft. Cincinnati, 2 speeds, 1 head 


on cross rail. 
1—24 x 24-in. x 8-ft. Whitcomb, 2 heads on cross 


rail. 

1—30 x 30-in. x 8-ft. Whitcomb, one hea 

1—30 x st x 8-ft. Cleveland pat 1 rail 
head, 1 side head. 

1—30 x ‘30-ne x 10-ft. Powell, 
driven 

1—36 x 36-in. x Rey Powell, 1 head. 

1—36 x 36-in. 0-ft. Powell, 2 heads. 

5—New 36 x ain x 124. Woodward & Powell, 2 
rail heads, 1 side 

1—36 x 36-in. x 14-ft. Selle: 

1—New 36 x 30-in. x 16-ft. e Me 1 rail head, 


2 side heads. 
2—36 x ‘36-in. x 9-ft. Sellers, one has 2 heads, one 


has 4 heads. 

1—36 x 36-in. x 16-ft. Putnam, 2 heads on rail. 

1—40 x 40-in. x 11-ft. Niles, 4 heads 

1—42 x 42-in. x 12-ft. Pond, 2 heads. 

1—48 x 48-in. x 24-ft. Betts eads. 

1—60 x 60-in. x 14-ft. Detrick & Harvey, openside, 
motor driven, 1 rail head, 1 side hy 

1—New 60 x 60-in. x 14-ft. Woodward & Powell, 
4 heads, October delivery. 

1—60 x 60-in. x 16-ft. Betts, 2 heads. 


4 heads, motor 


Plate Planers 
1—36-in. Niles. 


Rotary Planers 
1—48-in. Cleveland, table 108 x 24 in., carriage 
travel 8 ft., arranged for motor drive. 
Bending Rolis 
1—8-ft. Niles, top roll 12} in., lower rolls 9} in. 


Turret Lathes 
2—3 x 36 in. Jones & Lamson, geared head. 


W. F. DAVIS MACHINE TOOL COMPANY 


Chicago, Ill. 
32 No. Clinton St. 


Cincinnati, Ohio 
Union Central Life Bldg. 


Cleveland, Ohio 
Leader-News Bldg. 


New York City 
Singer Bldg. 
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Additional Selections from New York’s 


BEST STOCK 


MULTIPLE PUNCH OR GATE SHEAR 


Long and Alstatter, 48-60 in. between housings, 50 holes } in. }-i 
metal, easily converted to gate shear, weighs 25,000 ART, "pele. "$2750 


SLOTTERS. 


36-in. Bement, Geared, weighs about 35,000 pounds. 
18-in Drill 
12-in. Bement. . . . .650 


MULTIPLE DRILLS. 


Baush, 12 spindle, capacity 12 holes 1} in. in cost, steel, diameter to 
3 in., weighs about 22 ,000 pounds, good as ne 2500 
Baush, 10 spin le, capacity, rectangular space 36 x 48 in., good as new.. 2500 

Foote-Burt, 2 spindle, extra heavy adjustabie rail, 60 in. maximum 
distance center to center of spindles. . 1 


58 


GRINDERS. 
10 x 30-in. Atlas Universal (Landis ) all attachments........... 
Diamond Machine Co., Surface 15 x Bre motor of belt drive........ i 
No. 3 Brown & Sharpe EES dis 64. ad keneebeebeceues sce Va 
MILLING MACHINES. 


SS = ee ee 
Pratt & Whitney, vertical, — heavy type, table 36 x 72 in..... 
ao spe é Sharpe Univ ae —+¥ ace ad 1 
our 0. rown pe Mfg. type, pan table, 6 x 30 in.,each 3 
Pratt & Whitney Duplex Miller, table 14 in. x 6 ft. maxnem distance 
between spindles 27 in.. , 000 
No. 2 Putnam Universal—splendid condition Picacee dieducdcaseennas 1100 


PLANERS. 





24 x 24-in. x 6-ft. Putnam, single head................ 
RADIAL DRILLS. 30 x 30-in. x 5 .o single head........ ee ee sAteenes 650 
30 x 30-in. x 8-ft. rrington, with two heads Fenns ininen ed 1250 
4-in. Biekford, single pulley drive through gear box, tapping attach- 36 x 36-in. x 14-ft. Powell with two heads... . - oes 50a 
1250 40 x 40-in. x 8-ft., Betts single head, extra heavy. SS 
4-ft. ‘Bickford, modern, tapping attachment, direct connected to speed 42 x 42-in. x _8-ft. Whitcomb, two heads. . pkonienacicineies ... 1850 
motor like new. ae 1650 54 x 54-in. x 15-ft. Sellers, two heads........ nadea odes tetra, ds ch ago 
4-ft. Niles, motor or belt drive. 1000 54 x 54-in. x 15-ft. Pond, two heads. . Sty iatine 3500 
ze ee bs a 66-6446 Kousdees 1500 
cbs neecVersernncseseeene 1500 ; ™s 
6-ft. Dreses, motor or belt drive. . 2250 MISCELLANEOUS 
Boiler Plate Rolls, 6 ft. 4 in., will roll to j-in. aie Coca etitn Sisk aan 1000 
GEAR CUTTERS. Bridgeport Automatic Threading Lathe..............././2 220! 1000 
Ajax _U pening CA Forging Machine, S-in. capacity, weighs about 
Two (2) No. 3 Brown & Sharpe automatic (spur) ak. 1250 ys EI re 1200 
24-in. Brainard (spur)... .. as 425 No. 3 Perkins Tougic Press (double action) — —— 1500 
William Gleason Mitre gear ‘cutter, 6 x 48 in.. 750 No. 81 Ferracute Geared Press, double crank, 2}-in. stroke. . : 1250 


Every make, size and description of machine tools and 


metal 


working machinery. 


Immediate delivery. 


GRAVES MACHINERY EXCHANGE 


Warehouse and R. R. Siding: 
408 Claremont Ave., Jersey City, N. J. 


Telephone Cortlandt 665 


Offices: 


50 Church St., N. Y. City, Suite 482 











SECOND-HAND MACHINE TOOLS 


BORING MACHINES 

j-in. Bar Bement horizontal. 
j-in. Bar Fish horizontal. 

DRILLS 
20-in. Prentice, lever feed. 
24-in. Sibley, sliding head, back gear, power feed 
34-in. Barnes, sliding head, back gear, power feed. 
Four spindle Barr s« onsitive. 
Three spindle 20-in. Hoefer gang, back gear, power 


feed. 
Four spindle 20-in. Barnes, box type, one back gear, 
three power feed, one tapping. 
Four spindle No. 413 Baker Bros., heavy. 
GEAR CUTTERS 
16-in. Brown & Sharpe spur and bevel. 
26-in. No. 3 Brown & Sharpe, spur. 
ENGINE LATHES 
14-in. x 6-ft. Blaisdell, rise and fall. - 
16-in. x 6-ft. Bradford, compound rest 
16-in. x 8-ft. Bradford, compound rest 
21-in. x 10-ft. Bradford, compound rest 
22-in. x 10-ft. Le Blond, compound rest, turret on 
carriage. 
24-in. x 12-ft. Reed, compound rest. 
PLANERS 
26 x 26-in. x 6-ft. Cincinnati, new model, 2-speed 
countershaft. 
56 x 56-in. x 26-ft. Bement, four heads 
SCREW MACHINES AND TURRET LATHES 
1} x 9-in. Acme, wire feed, power feed to turret. 
3} x 36-in. Cincinnati Acme flat turret lathe, with 
bar equipt nent 
1} -in. Gray turret lathe. 
j and 1j in. Hartford automatics. 
MISCELLANEOUS 
j-in. Betts cutting-off machine. 
2 x 24-in. Modern grinder, self-contained, for 
24-in. whe els, fine condition 
1 Baker key seater, with bars, cutters, etc. 
60-ton Vulean port. hydraulic press. 
No. 5 Eames arbor press 
12-in. Burke cold saw 
34-in. Lodge & Davis Shaper. 


Marshall & Huschart Mchy. Co. 


17 So. Jefferson St. 915 Chemical Bldg. 
Chicago, Ill. St. Louis, Mo. 


FS 








FOR SALE 


LATHES—Engine and Turret 
2—1lin.x 5ft. Worcester Engine Lathes, new 
2—14 in. x 6 ft. Rockford Engine Lathes, new 
1—I16in.x 7ft. Oliver Engine Lathe, new 
QCG 

3—18 in. x 8 ft. Davis DBG Engine Lathes 

2—18 in. x 10 ft. Rahn-Larmon Engine Lathes, 
new 

1—18 in. x 12 ft. Rahn-Larmon Engine Lathe, 
new 

7—20 in. x 10 ft. Whitcomb-Blaisdell Engine 
Lathes, new 

1—22 in. x 10 ft. Nicholson & Waterman En- 
gine Lathe 

1—3 x 36 in. Jones & Lamson Flat Turret 
Lathe, chucking only 

4—3} x 36 in. Acme Flat Turret Lathes, chuck- 
ing only 

1—20 in. x 6 ft. Florence Turret Chucking 
sathe 


La 
1—20-in. Bullard Special Projectile Lathe 


MILLING MACHINES 


3—No. 1 Kempsmith Plain Millers, new 

2—No. 1-B Hendey Plain Millers, new 

2—No. 2-G.S. Hendey Plain Millers, new 

3—Reed Lincoln Millers 

2—No. 4-B Becker Vertical Millers, new 

2—No. 3 Bristol Vertical Millers, new 

2—Standard Whitney Type Hand Millers, new 

2—No. 25 Standard Plain Horizontal Millers, 
new 


VERTICAL BORING MILLS 


1—36-in. Baush & Harris Vertical Boring 
Mill, two heads 
1—37-in. Niles Vertical Boring Mill, two heads 


PLANERS AND SHARPERS 
1—24 x 24in. x 6 ft. Whitcomb Planer, one 


hea 

1—24 x 24 in. x 6 ft. Powell Planer, one head, 
new 

1—30 in., widened to 36 in. x 10 ft. Whitcomb- 
Blaisdell Planer, nev: 

1—30 x 30 in. x 8 ft. Whitcomb Planer, two 
heads 

1—26-in. Ohio Plain Crank Shaper, new 

1—20-in. Ohio Standard Duty Shaper, new 

1—20-in. Cincinnati B. G. Crank Shaper, new 


GEAR CUTTERS 
1—No. 3 B & S Automatic Gear Cutter 
1—No. 13 B & S Automatic Gear Cutter 
1—30-in. Newark Automatic Gear Cutter 
1—30-in. Old Style Brainard Gear Cutter 
2—12-in. Gleason Single Tool Gear Generators 
MISCELLANEOUS 
12—Ford-Smith Grinders for 3-in. shells 
1—Holden-Morgan Thread Miller 
2—Lees-Bradner Thread Millers 
1—Greenlee Gang Boring Machine 
1—No. 2 Binsse Surface Grinder 
1—5 x 48 in. P. & W. Plain Cylindrical Grinder 
1—No. 2 Bath Universal Grinder 
1—12 x 36 in. Modern Plain Grinder, new 
1—Universal Cutter & Reamer Grinder, new 
Greenfield 
1—No. 2 Norton Universal Cutter & Reamer 
Grinder, new 
1—4}-in. Williams Cutting-off Machine 
1—3-in. & B. Cutting-off Machine 
1—8-in. Knowlton Cold Saw 
1—5-in. Burke Cold Saw 
1—4-ft. Round Column Plain Radial Drill 


BROWNELL MACHINERY CO., Providence, R. I. 
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FOR SALE 


Boring Machines—Vertical 


1—30-in. Colburn, 1 turret head. 
1—34-42-in. New Colburn. 
etrick & vey with one plain swivel 


eads. 
1—10-16-ft. Pond ot 2 swivel heads. 


Boring Machines—Horizontal 

1—No. 1 Lucas, 2}-in. bar. 

1—Binsse, 4-in. bar. 

1—Special Floor and Cylinder Borer, 12-in. bar, 
having star feed, size floor plate 20 x 14 ft., 
boring head has vertical travel on column with 
outside support, but no cross travel, speed of 
bo bar from 1 R.P.M. to 150 R.P-M., heavy 
mac . powerful drive, igs-in. swing 


Bull Dozers 


1—New No. 4 Garrison, same specification as No. 4 
Williams & White 

1—No. 7 Ajax, 20-in. stroke. 

1—No. 7 High Speed Ajax, i6-in. stroke. 


Air Compressors 


1—12 x 12-in. American, gonectty 352 cu.ft. 

1—13-22 x 16-in. I 7x 1 1 seme type, 
motor drive, 200 

1—16 x 12-in. Chtcago Pri Prieumatie ‘Duplex, low 
pressure, capacity 


Cranes 


1—5-ton P & W, 4-motor ate traveling, 10-ft. 
span. 25-ft. litt, 220 v., D.C., 1-ton auxiliary 
oist. 


Drilling Machines—Radial 
~~. style D Carlton plain, box table, 


1—New 3-ft. Mueller, plain, speed box drive 

1—3-ft. Dreses, plain, with round table, cone “arive. 

5—New 3-ft. Prentice, =. yay delivery. 

1—3-ft. Bickford, plain, s: x drive 

1—New 42-in. Mueller, p' in, pk drive. 

1—4-ft. Bickford, full Puniversal, single pulley 
speed box drive. 

2—4-ft. wee. 

1—5-ft. No. 2 B ry ,-4 ry box drive. 

1—New 6-ft. Fosdi ick, speed box drive, July de- 


livery. 
1—3-ft. Bickford, plain, speed box drive. 
1—New 42-in. Mueller, plain, cone drive 
1—+-Tt. —y~- full universal, single pulley 


box ve. 
2—4-ft. Mueller, plain, s box drive. 
1—5-ft. No. 2 Bickford, plain, speed box drive 
1—New 6-ft. Fosdick, speed box drive, July yn 
ery. 


Drilling Machines—Sliding Head 
12—New 24-in. Sibley, back geared, power feed. 


Drilling Machines—Stationary Head 
~_— No. 5, 20-in. Buffalo, back geared, power 


Drilling Machines—Heavy Duty 


2—No. 26 Foote-Burt with oil pump and tank. 
3—D-2 Colburn. 
2—No. 313 Baker. 


Drilling Machines—Multiple Spindle 

-— ~~ 12 spindle, capacity 1j-in. holes, 
n 

Sa 12 spindle, capacity j-in. holes, 14-in. 


1—No- 51 5 Fox, 12 quad. rectangular head, 20 x 30 
— be capacity l-in. holes, tapping attachment, 


rive 
1—Ikspindle Baush, capacity 1-in. holes, 36-in. 
circle. 
1—New No. 3 Fox, 14 spindles, capacity }-in. 
drills. 


Filing Machines 
12—No. 1 Hofinger. 


Gear Cutting Machines 


1—16-in. Bilgram Bevel Gear Generator 
1—No oo 20-in. Schuchardt & Schutte Gear 
Ho! 

1—20-in. Grant Lees Gear Hobber. 

1—24-in. oes Gear Shaper. 

1—24-in. Whiton Automatic Gear Cutter. 

1—24-in. Gould & Eberhardt Gear Cutter. 

— 3 26-in. capacity, Brown & Sharpe Gear 
Tutte! 

1—30-in. "plather Gear Cutter. 

»—36-in. Fellows Gear Shaper. 


Grinders—Universal—Cutter and Tool 
1—LeBlond. 

1—Wilmarth & Marmon B X. 

1—No. 1 Cincinnati. 

1—No. 2 has 3 with outfit K. 

1—New No. 1 Norton. 


Grinding Machines—C ylindrical—Plain 
20—10 x 24-in. Modern, self-contained type, 8-in. 
belt on wheel drive, carrying 18 x 5-in. wheels, 
hand feed, ——  h-- suited for rapid production 

and for grind ing 
12—Ford Smith —- Ty carrying 20 x 7-in. wheels 
for shell work, hand cross feed, no horizontal 


feed. 

1—No. 11 6 x 30-in. Brown & Shar spe. 

1—6 x 48-in. Pratt & Whitney with electric sizing 
attachmen 


na 
6—12 x 36-in. Modern self-contained. 

6—12 x 48-in. Modern self-contained 

-—- x \epen Landis with Crank Grinding attach- 


1—14 x *52-4n. Queen C! 
I—No. 28 18 x 96-in. a & Sharpe. 


Grinding Machines—C ylindrical— 
Universal 
2—No. 1 10 x 24-in. Brown & Sharpe. 
. Landis. 


1—No. 3 12 x } ee or & Sharpe. 
1—12 x 42-in. 


Grinding Machines—Internal 
5— New Capital, capacity 2 x 2 in. 
1—No. 75 Heald. 
1—No. 6 Rivett. 


Grinding Machines—Disk—Pattern 
Makers 
1—No. 41 Oliver, universal, complete. 


Grinding Machines—Ring 
1—No. 200 Heald. 


Grinding Machines—Surface 


1—No. 1 Diamond, capacity 12 x 12 x 24 in. 
automatic. 

1—New No. 2 Wilmarth & Mormon, automatic. 

1—No. 2 Diamond, automatic. 

1—New No. 3 Wilmarth & Mormon, automatic. 

—e 22 x 12 x 60 in., planer type, auto- 
matic. 


Grinding Machines—Face 
~~ a Face grinder, 4-ft. travel, 14-in. 


hee 
1—No. 374 Safety Emery Wheel Co., vs on. Ring 
Wheel, working surface table, 50 x 17-1 


Grinding Machines—Duplex 
1—No. 5 Bath, suitable for ay o,- | 
pistons, piston rings, etc. swivel 
table, water pump. 


Hammers—Power 


1—40-lb. Bradley Helve. 
1—150-lb. Bradley Helve, upright. 


— 
1—New 600-Ib. 
1—New 3000-Ib. PSeil, September delivery. 


Keyseaters 
1—No. 0 Mitts & Merrill. 
1—No. 00 Baker Bros. 
1—60-in. stroke Knowles, draw cut broacher. 


Milling Machines—Knee Type— 
Universal 


1—No. 24 Osterlein. 
1—New No. 1 Kempsmith. 


d. 
1—No. 3 Cincinnati _ pulley driven, vertical 
attachment, almost ne' 
3—New No. 3H Le LeBlond, "August delivery. 
5—New No. 2} LeBlond, August delivery. 


Milling Machines—Knee Type—Plain 


1—No. o} Pratt & Whitney. 
me ad ye : poe ford. q 
ew No. +~_— 
har, 


pe. 
1—No. it x i 4 awe 
1—No. 1 

er No? et Hendey, geared head, single pulley 


1—New No. 2 Rockford. 
1—New No. 2 Kempsmith. 
6—New No. 2 a 
1—No. 3 Kemps 

1—No. 3 LeBlond, ‘ate pattern. 
20—No. 3 Brown & Shar rpe. 
1—No. 3 Hendey Norton. 


harpe 
1—No. 5 pagerecs, October delivery. 
1—No. 14 Garv 
1—No. 21 tana 


Milling Machines—Duplex 
1—No. 2 Garvin. 


Milling Machines—Vertical 
3—New Bristol, 10 x peta. table; 21-in. power feed. 
B Becke 


Milling Machines—Planer Type 


1—No. 1 Beaman & Smith, vertical, 2 spindle, 
opensie. working surface of table, x 14 in. 

1—No. 1 Beaman & Smith combined vertical and 
a patting machine, working surface of 
table 
—Beaman & Smith Slab Miller and Shaft Key- 
seater with vertical routing attachment, 
working surface of table 96 x 17 in. 

2— foo Siab Millers working surface table, 

x 

2—No. 4 Beamen & Smith vertical spt, open- 
side, working surface of table 10 ft. x 24 in., 
removable housing on one side. 

1— Ingersoll sings spindle, motor driven, side 


head, table 8 ft. x 30 in., cutter head 30 in 
meter. 
Planers 
1—24 x 24-in. x 6-ft. Cincinnati, 2 speeds, 1 head 


on cross rail. 
1—24 x 24-in. x 8-ft. Whitcomb, 2 heads on cross 


rail. 

1—30 x 30-in. x 8-ft. Whitcomb, one hea 

1—30 x st x 8-ft. Cleveland pat 1 rail 
head, 1 side head. 

1—30 x ‘30-ne x 10-ft. Powell, 
driven 

1—36 x 36-in. x Rey Powell, 1 head. 

1—36 x 36-in. 0-ft. Powell, 2 heads. 

5—New 36 x ain x 124. Woodward & Powell, 2 
rail heads, 1 side 

1—36 x 36-in. x 14-ft. Selle: 

1—New 36 x 30-in. x 16-ft. e Me 1 rail head, 


2 side heads. 
2—36 x ‘36-in. x 9-ft. Sellers, one has 2 heads, one 


has 4 heads. 

1—36 x 36-in. x 16-ft. Putnam, 2 heads on rail. 

1—40 x 40-in. x 11-ft. Niles, 4 heads 

1—42 x 42-in. x 12-ft. Pond, 2 heads. 

1—48 x 48-in. x 24-ft. Betts eads. 

1—60 x 60-in. x 14-ft. Detrick & Harvey, openside, 
motor driven, 1 rail head, 1 side hy 

1—New 60 x 60-in. x 14-ft. Woodward & Powell, 
4 heads, October delivery. 

1—60 x 60-in. x 16-ft. Betts, 2 heads. 


4 heads, motor 


Plate Planers 
1—36-in. Niles. 


Rotary Planers 
1—48-in. Cleveland, table 108 x 24 in., carriage 
travel 8 ft., arranged for motor drive. 
Bending Rolis 
1—8-ft. Niles, top roll 12} in., lower rolls 9} in. 


Turret Lathes 
2—3 x 36 in. Jones & Lamson, geared head. 


W. F. DAVIS MACHINE TOOL COMPANY 


Chicago, Ill. 
32 No. Clinton St. 


Cincinnati, Ohio 
Union Central Life Bldg. 


Cleveland, Ohio 
Leader-News Bldg. 


New York City 
Singer Bldg. 
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OUR MOTTO— 
Modern Tools—Lowest Price—Honest Business 





MILLERS 


No. 1 Kempsmith Brand New Universal Miller 

No. 1 Cincinnati Used Universal Miller, dividing heads, 
vertical head rack and spiral cutting attachment 

No. 14 American Brand New Plain Miller 

No. 14 Rockford used plain Miller with dividing heads 
complete 

No. 2 LeBlond used Universal Miller with dividing heads 


TURRET LATHES 


3—3 x 36 Jones & Lamson geared sliding head, single pul- 
ley drive, bar equipment. 

7—3 x36 Jones & Lamson geared head, bar and chuck 
equipment 

2—2 x 24 Jones & Lamson geared head, bar equipment 

i—2x 24 Jones & Lamson geared head, bar and chuck 
equipment 


complete 

No. 2 Kempsmith Brand New Miller dividing heads com- 
plete 

No. 2 Cincinnati Brand New Universal Miller, dividing 


heads complete 
No. 4 LeBlond Brand New Universal Miller, dividing 
heads complete 


LATHES—ENGINE 


. used Hendey Yoke Head, Q.C.G., complete 


AUTOMATICS 


No. 54 National Acme, 4 spindle, 1% capacity, S.P.D. 
No. 55 National Acme, 4 spindle, 1§ capacity, S.P.D. 


RADIAL DRILLS 


5-ft. Baush used, massive pattern, plain 
5-ft. Niles used, massive pattern, plain 


18 x 10-ft 

7 x ay —_— ee =. taper nn complete 

18x 8-ft. use merican, Q.C.G., complete 

30 x 16-ft. used Lodge & Shipley, Q.C.G., complete SHAPERS 


1—14-in. Kelly used Crank Shaper, complete 

1—16-in. Stockbridge Crank Shaper, complete 

1—16-in. Smith & Mills, back geared, complete 

1—16-in. Gould & Eberhardt, back geared, complete 
1—20-in. Ohio Shaper, back geared, complete 

1—22-in. Gould & Eberhardt, back geared, complete 
1—24-in. Steptoe, back geared, complete 

2—24-in. Brand New Milwaukee back geared Shapers 
1—24-in. Brand New American double back geared Shaper 
1—28-in. Brand New American double back geared Shaper 


MISCELLANEOUS 


No. 7 Langelier Hot Swaging Machine, complete with work 
holder and new three-plunger pump, also valve for 
drilling operation of the work holder, capacity 3 in., 
stock size of dies 24 x 33 x 6 in. long. 

29 Spindle Moline Drill Press 

No. 5 Bath Duplex Cylinder Grinder 

No. 31 S. Bliss Power Press 


We own over 500 new and used machine tools of every description, for immediate delivery. 


Send for Catalogue. 


MODERN MACHINERY EXCHANGE 
52-54 Walker Street, New York City 











FOR SALE 


No. 3 Cincinnati high power Universal Miller 

3—No. 1} NEW American plain Millers 

No. 1 NEW Hendey Universal Miller 

6—No. 0 NEW Steptoe hand Millers 

No. 3 B. & S. Universal Grinder 

No. 2 Bath Universal Grinder 

14-ir. NEW Steptoe Shaper 

16-in. Queen City B. G. Shaper 

16-in. NEW Steptoe B.G. Shaper 

20-in. NEW Steptoe B. G. Shaper 

24-in. Flather B.G. Shaper 

13-in. x 5-ft. Champion Lathe 

2—13-in. x 5-ft. 6-in. NEW Carroll-Jamieson 

14-in. x 8-ft. NEW Carroll-Jamieson, quick 
change 

16-in. x 8-ft. Greaves & Klusman Lathe 

15-in. x 6-ft. NEW Sidney, quick change, 
swing 17 in. over shears 

16-in. x 10-ft. Shepard Gap Lathe 

17-in. x 8-ft. NEW National, quick change 

17-in. x &ft. NEW Sidney, D.B.G. quick 
change, swing 19 in. over shears. 

18-in. x 8-ft. Draper Lathe 

19-in. x 8-ft. NEW Sidney, D.B.G. quick 
change, swing 21 in. over shears 

20-in. x 12-ft. Schumaker-Boye Lathe 

26-48-in. x 14-ft. NEW McCabe double 
spindle, heavy pattern 

D-4 Colburn high duty Drills 

3—20-in. Rockford high duty Drills 

28-in. NEW Superior sliding head Drill 

25-in. NEW Superior sliding head Drill 

24-in. NEW Superior Drill 

48-in. Harrington Radial Drill 

50 x 1l-in. G. & E. Automatic Gear Cutter 

1 % & Smith vertical Miller, table 24 in. x 


FRANK TOOMEY, INC. 
127 N. Third St., Philadelphia, Pa. 


For Immediate Delivery 


No. 28—17 x96 in. Brown & Sharpe Plain Grinder. 
Pratt & WhitneyVertical Surface Grinder, 36-in. table. 


No. 14 Bath Universal Grinder, complete with tool 
room equipment. 


No. 14 Landis Universal 


Grinder, for Internal 
and External Grinding. 


36-ft. Niles Plate Planer. 


LYND-FARQUHAR CO. 
419-425 Atlantic Ave., Boston, Mass. 


Successor to the Machine Tool Department 
of Chandler & Farquhar Co., Boston, Mass. 
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CHICAGO HOUSE WRECKING CO, 


World’s leading buyers and liquidators of 
Factories, Plants, Estates, etc., offer these 
tools and America’s greatest stock, 
available at once for quick delivery. 


PLANER 
No. C-1884—1—22 x 20 in. x 4 ft. 6 in. single 
head iron planer. 
GEAR Beasine MACHINES 
No. D-260—1—No Less-Bradner gear 
hobbing machine. 
No. D-262—1—No. 67 Wallwork Universal 
gear hobbing machine. 
MILLING MACHINES 
No. D-139—1—No. 2 Pratt & Whitney Lincoln 
milling machine. 
No. S-164—2—Special cam omnes machines. 
Cams 4} in., arbor 1} in 


LATHES 
No. C-1659—1—24 in. x 6 ft. 6 F New Haven 
screw suns 5 a C.R., 
No. C-1658—1— x g ft. Pond screw 
cutting lathe, C. R., 
No, C-1660—1—14 in. x “4 Fe star screw cutting 


lathe. 
No. C-1657—1-—24 in. x 11 ft. Pond Lathe, 


No. S- 729—1—2 x 24in. Jones & Lamson cone 
head turret lathe. 

No. 8-730—1—2 x 9 in. Jones and Lamson 
turret lathe. 

No. D- 61—1—-11 in. x 5 ft. New Meyers 
qoetpe & phe C.R., P.C.F. 


No. D- —16 in. x 10 ft. Greaves & Klus- 
man patie, © 

No. D- 32—1—18 in. x 6 ft. Fay & Scott 
Lathe, B.G. 


No. D- aes in. x 8 ft. Prentiss lathe, 


B.G 

No. 8-732—1—20 in. x 10 ft. Lodge & Shipley 
lathe, B.G., C. 

No. S-733—i1—1i2 in. x 4 ft. Speed lathe, P.C.F. 

No. D-13—1—16-in. Dreses-Mueller brass 
turret lathe. 


DRILLS 
No. oep-0-soe. Western plain radial 
No. D- 82—2—24-in. National radial drill. 
ill press. 


No. C-1885—1—4 spindle Leland drill press. 

No. C-1656—1—Buckeye 5-in. spindle hor. 
auto. drilling machine 

No. C-2013—1—36-in. Bickford drill press, 
B.G., P.F. 


SCREW MACHINES 
No. S-801—1—2}-in. Cleveland automatic 
screw machine 
No. 8-802 —1—2-in. Cleveland automatic screw 
machine 
No. 8-803—1—1}-in. Plain Cleveland auto- 
matic screw machine. 
CENTERING MACHINES 
No, D-76—1—Whinton centering machine. 
No. 8-904—1—Special single spindle centering 
machine. 
KE YSEATING MACHINES 
No. K-49—1—Mitts & Merril, capacity } te j. 
No. D-37—1—Morton Keyseater. 
BORING MILL 
No. K-51—2—Walburn & Swanson 120-in. 
boring mill. 


PRESS 
No. R-907—1—18-in. John Evans press. 
OIL FILTERS 
No. D-717—3— White Star 10-gal. oil filters. 
HIGH SPEED DRILLS 
No. C-101—30—New high-speed drills; taper 
shank 1# in. diameter. 


Big stock of all equipment—hand tools, 
chucks, etc., grinders, tool boxes, drawers, 
cabinets, surface plates, motors and 
generators now offered in cur 160-page 
current stock list No. : . 303. 


Address HARRIS BROTHERS CO., Owners 
35th and Iron Streets, Chicago, Il. 






ACHINE TOOLS 
ADE RIGHT~ 


Where Are All the Planers? 


If alive to their purpose they are at work constantly, each and every 
one of them doing its bit toward keeping things on the move. 


Here are a few sound and worthy fellows ready to go to work: 


Whitcomb 17 in. x 17 in. x 4 ft. 
Wheeler 22 in. x 22 in. x 5 ft. 
Whitcomb 22 in. x 22 in. x 5 ft. 


Whitcomb 22 in. x 22 in. x 6 ft. 
Powell 24 in. x 24 in. x 6 ft. 
Whitcomb 26 in. x 26 in. x 6 ft. 


(Second-Belt Drive) 


You will be proud to have any of them in your 
shop, and we assure you we will be proud also. 


Hill, Clarke & Company, Inc. 


THE MACHINERY MERCHANTS 


Boston, Mass. 
156 Oliver Street 


New York City 
136 Cedar Street 

















Toggle Presses 


1—No. 34 E. W. Bliss Toggle Press 
1—No. 14 W. H. Hibbard Toggle Press 


Immediate Delivery 


Both presses have had very little serv- 
ice and we guarantee them as regards 
condition. 

We also carry an exceptionally large 
stock of open-back, inclinable, straight 
sided and arch power presses. 


NEW JERSEY MACHINERY EXCHANGE 
21-23 Mechanic Street, Newark, N. J. 


FOR IMMEDIATE DELIVERY 
15 latest type Jones & Lamson 


3 x 36 Turret Lathes 


2 Chard 18 x 8 ft. heavy-duty 
Engine Lathes, double back 
geared, quick change C.R.,H.S. 

5 Lodge & Shipley 18 x 6 ft. 
modern Engine Lathes, C.R., 
H.S. with automatic stops. 

2 Lodge & Shipley 16 x 6 ft. 
modern Engine Lathes, C.R., 
H.S. 

1 Hamilton modern Engine 
Lathe, double back geared, 
C.R.,H.S. 


Oesterlein Universal Cut- 
ter and Reamer Grinders 


JOHN NUTTALL, '4,0.d28¢ 


Second-Hand Tools 


1—3-in. Cleveland Automatic 

4—3-in. Automatic Screw Machines 

3—-in. Hartford Automatics 

5—1}-in.Hartford Automatics 

5—2-in. Cleveland Automatics 

2—2-in. Davis & Egan Automatics 

1—2} Gridley Single Spindle 

2—14 x 6 Gray Screw Machines 

1—24 x 24 x 6 American Planer 

1—30 x 30 x 8S. H. Cincinnati Planer 

1—32 x 32x 8S. H. New Haven Planer 

1—40 x 36 x 10 S. H. New Haven 
Planer 

1—Grindstone and Frame 








The Cincinnati Planer Co. 
Cincinnati, Ohio 














IMMEDIATE DELIVERY 
and Morman No. 1 Universal 


ilmarth 
my To .4 
harpe, No - % 2 Surface Grinder, 
FS it x 


3 Warner & Swasey No. (2 Turret Lathes, 
with power feed to tu lide. 

Lincoln Miller. Burke re Bench Drill. 

Rivett 8 in. Precision Lathe 


Charles L. Parmele, 50 Church S8t., New York 








BARGAINS IN REBUILT TOOLS 


lowes & Phillips 42 x 42 in. x 10 ft. Planer, one 
pees. « one side head, fine condition. 

Gould & Eberhardt 22 x 5 in. x 6 pitch auto- 

matic ny cutter for _s ~ a ase bevels. 
No. 2 ly Surface G 
No. 3 Aurora Plain Miller 
No. 1} American Universal Miller. 

FEDERAL MACHINERY SALES CO. 
16 N. Jefferson St., CHICAGO 
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OUR MOTTO— 
Modern Tools—Lowest Price—Honest Business 





MILLERS 


No. 1 Kempsmith Brand New Universal Miller 

No. 1 Cincinnati Used Universal Miller, dividing heads, 
vertical head rack and spiral cutting attachment 

No. 14 American Brand New Plain Miller 

No. 14 Rockford used plain Miller with dividing heads 
complete 

No. 2 LeBlond used Universal Miller with dividing heads 


TURRET LATHES 


3—3 x 36 Jones & Lamson geared sliding head, single pul- 
ley drive, bar equipment. 

7—3 x36 Jones & Lamson geared head, bar and chuck 
equipment 

2—2 x 24 Jones & Lamson geared head, bar equipment 

i—2x 24 Jones & Lamson geared head, bar and chuck 
equipment 


complete 

No. 2 Kempsmith Brand New Miller dividing heads com- 
plete 

No. 2 Cincinnati Brand New Universal Miller, dividing 


heads complete 
No. 4 LeBlond Brand New Universal Miller, dividing 
heads complete 


LATHES—ENGINE 


. used Hendey Yoke Head, Q.C.G., complete 


AUTOMATICS 


No. 54 National Acme, 4 spindle, 1% capacity, S.P.D. 
No. 55 National Acme, 4 spindle, 1§ capacity, S.P.D. 


RADIAL DRILLS 


5-ft. Baush used, massive pattern, plain 
5-ft. Niles used, massive pattern, plain 


18 x 10-ft 

7 x ay —_— ee =. taper nn complete 

18x 8-ft. use merican, Q.C.G., complete 

30 x 16-ft. used Lodge & Shipley, Q.C.G., complete SHAPERS 


1—14-in. Kelly used Crank Shaper, complete 

1—16-in. Stockbridge Crank Shaper, complete 

1—16-in. Smith & Mills, back geared, complete 

1—16-in. Gould & Eberhardt, back geared, complete 
1—20-in. Ohio Shaper, back geared, complete 

1—22-in. Gould & Eberhardt, back geared, complete 
1—24-in. Steptoe, back geared, complete 

2—24-in. Brand New Milwaukee back geared Shapers 
1—24-in. Brand New American double back geared Shaper 
1—28-in. Brand New American double back geared Shaper 


MISCELLANEOUS 


No. 7 Langelier Hot Swaging Machine, complete with work 
holder and new three-plunger pump, also valve for 
drilling operation of the work holder, capacity 3 in., 
stock size of dies 24 x 33 x 6 in. long. 

29 Spindle Moline Drill Press 

No. 5 Bath Duplex Cylinder Grinder 

No. 31 S. Bliss Power Press 


We own over 500 new and used machine tools of every description, for immediate delivery. 


Send for Catalogue. 


MODERN MACHINERY EXCHANGE 
52-54 Walker Street, New York City 











FOR SALE 


No. 3 Cincinnati high power Universal Miller 

3—No. 1} NEW American plain Millers 

No. 1 NEW Hendey Universal Miller 

6—No. 0 NEW Steptoe hand Millers 

No. 3 B. & S. Universal Grinder 

No. 2 Bath Universal Grinder 

14-ir. NEW Steptoe Shaper 

16-in. Queen City B. G. Shaper 

16-in. NEW Steptoe B.G. Shaper 

20-in. NEW Steptoe B. G. Shaper 

24-in. Flather B.G. Shaper 

13-in. x 5-ft. Champion Lathe 

2—13-in. x 5-ft. 6-in. NEW Carroll-Jamieson 

14-in. x 8-ft. NEW Carroll-Jamieson, quick 
change 

16-in. x 8-ft. Greaves & Klusman Lathe 

15-in. x 6-ft. NEW Sidney, quick change, 
swing 17 in. over shears 

16-in. x 10-ft. Shepard Gap Lathe 

17-in. x 8-ft. NEW National, quick change 

17-in. x &ft. NEW Sidney, D.B.G. quick 
change, swing 19 in. over shears. 

18-in. x 8-ft. Draper Lathe 

19-in. x 8-ft. NEW Sidney, D.B.G. quick 
change, swing 21 in. over shears 

20-in. x 12-ft. Schumaker-Boye Lathe 

26-48-in. x 14-ft. NEW McCabe double 
spindle, heavy pattern 

D-4 Colburn high duty Drills 

3—20-in. Rockford high duty Drills 

28-in. NEW Superior sliding head Drill 

25-in. NEW Superior sliding head Drill 

24-in. NEW Superior Drill 

48-in. Harrington Radial Drill 

50 x 1l-in. G. & E. Automatic Gear Cutter 

1 % & Smith vertical Miller, table 24 in. x 


FRANK TOOMEY, INC. 
127 N. Third St., Philadelphia, Pa. 


For Immediate Delivery 


No. 28—17 x96 in. Brown & Sharpe Plain Grinder. 
Pratt & WhitneyVertical Surface Grinder, 36-in. table. 


No. 14 Bath Universal Grinder, complete with tool 
room equipment. 


No. 14 Landis Universal 


Grinder, for Internal 
and External Grinding. 


36-ft. Niles Plate Planer. 


LYND-FARQUHAR CO. 
419-425 Atlantic Ave., Boston, Mass. 


Successor to the Machine Tool Department 
of Chandler & Farquhar Co., Boston, Mass. 
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CHICAGO HOUSE WRECKING CO, 


World’s leading buyers and liquidators of 
Factories, Plants, Estates, etc., offer these 
tools and America’s greatest stock, 
available at once for quick delivery. 


PLANER 
No. C-1884—1—22 x 20 in. x 4 ft. 6 in. single 
head iron planer. 
GEAR Beasine MACHINES 
No. D-260—1—No Less-Bradner gear 
hobbing machine. 
No. D-262—1—No. 67 Wallwork Universal 
gear hobbing machine. 
MILLING MACHINES 
No. D-139—1—No. 2 Pratt & Whitney Lincoln 
milling machine. 
No. S-164—2—Special cam omnes machines. 
Cams 4} in., arbor 1} in 


LATHES 
No. C-1659—1—24 in. x 6 ft. 6 F New Haven 
screw suns 5 a C.R., 
No. C-1658—1— x g ft. Pond screw 
cutting lathe, C. R., 
No, C-1660—1—14 in. x “4 Fe star screw cutting 


lathe. 
No. C-1657—1-—24 in. x 11 ft. Pond Lathe, 


No. S- 729—1—2 x 24in. Jones & Lamson cone 
head turret lathe. 

No. 8-730—1—2 x 9 in. Jones and Lamson 
turret lathe. 

No. D- 61—1—-11 in. x 5 ft. New Meyers 
qoetpe & phe C.R., P.C.F. 


No. D- —16 in. x 10 ft. Greaves & Klus- 
man patie, © 

No. D- 32—1—18 in. x 6 ft. Fay & Scott 
Lathe, B.G. 


No. D- aes in. x 8 ft. Prentiss lathe, 


B.G 

No. 8-732—1—20 in. x 10 ft. Lodge & Shipley 
lathe, B.G., C. 

No. S-733—i1—1i2 in. x 4 ft. Speed lathe, P.C.F. 

No. D-13—1—16-in. Dreses-Mueller brass 
turret lathe. 


DRILLS 
No. oep-0-soe. Western plain radial 
No. D- 82—2—24-in. National radial drill. 
ill press. 


No. C-1885—1—4 spindle Leland drill press. 

No. C-1656—1—Buckeye 5-in. spindle hor. 
auto. drilling machine 

No. C-2013—1—36-in. Bickford drill press, 
B.G., P.F. 


SCREW MACHINES 
No. S-801—1—2}-in. Cleveland automatic 
screw machine 
No. 8-802 —1—2-in. Cleveland automatic screw 
machine 
No. 8-803—1—1}-in. Plain Cleveland auto- 
matic screw machine. 
CENTERING MACHINES 
No, D-76—1—Whinton centering machine. 
No. 8-904—1—Special single spindle centering 
machine. 
KE YSEATING MACHINES 
No. K-49—1—Mitts & Merril, capacity } te j. 
No. D-37—1—Morton Keyseater. 
BORING MILL 
No. K-51—2—Walburn & Swanson 120-in. 
boring mill. 


PRESS 
No. R-907—1—18-in. John Evans press. 
OIL FILTERS 
No. D-717—3— White Star 10-gal. oil filters. 
HIGH SPEED DRILLS 
No. C-101—30—New high-speed drills; taper 
shank 1# in. diameter. 


Big stock of all equipment—hand tools, 
chucks, etc., grinders, tool boxes, drawers, 
cabinets, surface plates, motors and 
generators now offered in cur 160-page 
current stock list No. : . 303. 


Address HARRIS BROTHERS CO., Owners 
35th and Iron Streets, Chicago, Il. 






ACHINE TOOLS 
ADE RIGHT~ 


Where Are All the Planers? 


If alive to their purpose they are at work constantly, each and every 
one of them doing its bit toward keeping things on the move. 


Here are a few sound and worthy fellows ready to go to work: 


Whitcomb 17 in. x 17 in. x 4 ft. 
Wheeler 22 in. x 22 in. x 5 ft. 
Whitcomb 22 in. x 22 in. x 5 ft. 


Whitcomb 22 in. x 22 in. x 6 ft. 
Powell 24 in. x 24 in. x 6 ft. 
Whitcomb 26 in. x 26 in. x 6 ft. 


(Second-Belt Drive) 


You will be proud to have any of them in your 
shop, and we assure you we will be proud also. 


Hill, Clarke & Company, Inc. 


THE MACHINERY MERCHANTS 


Boston, Mass. 
156 Oliver Street 


New York City 
136 Cedar Street 

















Toggle Presses 


1—No. 34 E. W. Bliss Toggle Press 
1—No. 14 W. H. Hibbard Toggle Press 


Immediate Delivery 


Both presses have had very little serv- 
ice and we guarantee them as regards 
condition. 

We also carry an exceptionally large 
stock of open-back, inclinable, straight 
sided and arch power presses. 


NEW JERSEY MACHINERY EXCHANGE 
21-23 Mechanic Street, Newark, N. J. 


FOR IMMEDIATE DELIVERY 
15 latest type Jones & Lamson 


3 x 36 Turret Lathes 


2 Chard 18 x 8 ft. heavy-duty 
Engine Lathes, double back 
geared, quick change C.R.,H.S. 

5 Lodge & Shipley 18 x 6 ft. 
modern Engine Lathes, C.R., 
H.S. with automatic stops. 

2 Lodge & Shipley 16 x 6 ft. 
modern Engine Lathes, C.R., 
H.S. 

1 Hamilton modern Engine 
Lathe, double back geared, 
C.R.,H.S. 


Oesterlein Universal Cut- 
ter and Reamer Grinders 


JOHN NUTTALL, '4,0.d28¢ 


Second-Hand Tools 


1—3-in. Cleveland Automatic 

4—3-in. Automatic Screw Machines 

3—-in. Hartford Automatics 

5—1}-in.Hartford Automatics 

5—2-in. Cleveland Automatics 

2—2-in. Davis & Egan Automatics 

1—2} Gridley Single Spindle 

2—14 x 6 Gray Screw Machines 

1—24 x 24 x 6 American Planer 

1—30 x 30 x 8S. H. Cincinnati Planer 

1—32 x 32x 8S. H. New Haven Planer 

1—40 x 36 x 10 S. H. New Haven 
Planer 

1—Grindstone and Frame 








The Cincinnati Planer Co. 
Cincinnati, Ohio 














IMMEDIATE DELIVERY 
and Morman No. 1 Universal 


ilmarth 
my To .4 
harpe, No - % 2 Surface Grinder, 
FS it x 


3 Warner & Swasey No. (2 Turret Lathes, 
with power feed to tu lide. 

Lincoln Miller. Burke re Bench Drill. 

Rivett 8 in. Precision Lathe 


Charles L. Parmele, 50 Church S8t., New York 








BARGAINS IN REBUILT TOOLS 


lowes & Phillips 42 x 42 in. x 10 ft. Planer, one 
pees. « one side head, fine condition. 

Gould & Eberhardt 22 x 5 in. x 6 pitch auto- 

matic ny cutter for _s ~ a ase bevels. 
No. 2 ly Surface G 
No. 3 Aurora Plain Miller 
No. 1} American Universal Miller. 

FEDERAL MACHINERY SALES CO. 
16 N. Jefferson St., CHICAGO 
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FOR SALE—IMMEDIATE DELIVERY 


TWO 350-TON 


VERTICAL HYDRAULIC PRESSES 


Capacity, up to 6-in. H. E. shell forgings. 
Production, 5-in. forgings, 3000 in 20 hours. 


Including pumps, motors, 
accumulator valves, under- 
ground and overhead pip- 
ing, fittings, single and 
double holder die blocks, 
and all other accessories for 
complete units, ready for 
operation, except heating 
furnaces. 


These units are two of four 
used for forging H. E. shell 
blanks. Operated less than 
six months. In first-class 
condition. 

Also offer for sale complete 
units for machine finishing 
4.5 in., 5 in. and 6 in. H. E. 
Shells. 


For detailed description, price, terms, etc., address 


THE UNION SWITCH & SIGNAL COMPANY 


SWISSVALE, PA. 











LATHES 


30—20-in. x 10-ft. Duff —_. Co.’s Hind- 
man Design, Single Pulley Drive, 
Heavy Duty Turning Lathes. . 
12—26-in. x 10-ft. Pond, 3 S.C., D.B.G. 
Engine Lathes. 
14—16-in. x 9-ft. Simplex Single Pulley 
Drive, Heavy Duty Plain Turning 
Lathes. 
1—16-in. Fay & Scott Lathe. 
1—18-in. Fay & Scott Lathe. 
1—20-in. Boye & Eames Engine Lathe. 
1—18-in. Blaisdell Engine Lathe. 
1—17-in. x 6-ft., 3 S.C., Hea Duty 
Rapid Production, Plain Turning 
Lathe. 


TURRET LATHES 


7—28-in. Pond Rigid Turret Lathes. 
14—Reed Prentice Automatic Lathes, used 
forfturning 4.5 British High Explosive 
Shells, suitable for any shell smaller or 
up to 4} in. diameter. 
6—24-in. Old Style Warner & Swasey 
Turret Lathes. 


DRILL PRESSES 


[2—No. 25-36 Foote Burt Drill Presses. 
4—No. 310 Baker Bros. Drill Presses. 


MISCELLANEOUS 


5—300-ton West Tire Setter Hydraulic 
Presses. 
10—4}-in. Williams Cutting-off Machines. 
In addition to the above we have a number 
of small drill presses, lathes and Carter & 
Hakes Lincoln Type Milling Machines. 


Brown & Zortman Machinery Co. 
Pittsburgh, Pa. 


We have on hand at our Welland Works for disposal, the following new machinery: 


1—18-in. x 13-ft. Accumulator 
1—Aldrich Triplex Hydraulic Pump, 
180 gals. capacity 
2—350-ton P & B Presses 
Parties desirous of purchasing any or all of this equipment may submit offers to 


this Company in Montreal. We are unable to name a definite price at the present 
time, but all offers we receive will be carefully considered. 


CANADIAN CAR AND FOUNDRY COMPANY, LTD. 
Transportation Bldg., Montreal, Quebec 














FOR SALE 
1—No. 411-G Toledo 97-in. 
Power 


Squaring Shear 


only a few months old and 

guaranteed to be as good 

as mew - - - - $1375 
F.O.B. Indianapolis. Immediate delivery. 


VONNEGUTEMACHINERY COMPANY 
Indianapolis, Ind. 








FOR SALE 


Lathes, Planer, 
Hammer, etc. 


1—30 x 30 in. x 6 ft. Pond Planer 
1—2500-lb. Bement single frame Steam 
Hammer 
1—1}-in. six-spindle Acme Nut Tapper 
1—84-in. Sellers vertical Boring Mi 
18—18 in. x 8 ft. LeBlonde Lathes 
28—19 in. x 8 ft. LeBlonde Lathes 
46—20 in. x 8 ft. American Lathes 
78—21 in. x 8 ft. LeBlonde Lathes 


W. L. PERKINS, JR. 
149 Broadway, New York, N. Y. 














June 28, 1917 





Buying—A MERICAN 





MACHINIS T—Section 











MACHINE TOOLS—SECOND HAND 


LATHES 


14x 6 Hamilton Lathe with compound rest 

14x 6 Porter Lathe with compound rest 

14x 6Sebastian Lathe with compound rest 

14x 8 Sebastian Lathe with compound rest 

16x 6 Pratt & Whitney Lathe, elevating rest, T.A. 
16x 8 Monarch Lathe with compound rest 

16x 8 Reed Lathe with elevating rest, T.A. 

16x 8 National Lathe with compound rest. 

18 x 8 Hendey Lathe with compound rest 

18 x 8 Rahn-Mayer Lathe with compound rest 
18x 8 Greaves-Klusman Lathe with compound rest 
18x 9 Chard Lathe with compound rest 


21 x 8 Lodge & Davis Chucking Lathe 
7 x 14 Potter & Johnston Turret Lathe 


DRILLS 

16-in. Sipp Speed B.B. Drill 
16-in. Kern High Speed B.B. Drill, arranged for tapping 
20-in. Barnes Drill, square base, lever feed 

22}-in. Barnes Drill with back gear, wheel and lever feed 
28-in. Superior Drill with back gear; power feed and auto. stop 
30-in. Snyder Drill, back ape power feed 
8-spindle Western M = e Drill, 18-in. circular head 
2}-ft. Gang Radial Drill 


PLANERS 


20 x 10 Reed Lathe with compound rest 
27 x 14 Pratt & Whitney Lathe with swivel rest, T.A. 


MILLING MACHINES 


No. 2 Garvin Hand Miller 


24x24x4G.A 


. Gray Planer 
26 x 26x8G. A. Gray Planer 
30 x 30 x 8 American Planer 


No. 21 Garvin Plain Geared Milling Machine * GRINDERS 
No. 2 Becker Vertical Miller with rotary table vo. 11, 6 x 30 Brown & Sharpe Plain Grinder 
4 Becker Vertical Miller with rotary table No. 12; 8 x 32 Modern Plain Grinder 


No. 5 Becker Vertical Miller with rotary table No. 


Blake & Johnson Vertical Miller 


SHAPERS 


16-in. American Crank —y 
16-in. Walcott Crank Shape 


18-in. Ohio Machine Tool 60." s Back Geared Crank Shaper 


20-in. Hendey Pillar Shaper 
20-in. Smith & Mills Shaper 


AUTOMATICS 


ee. Cleveland Automatic 
}-in. Cleveland Automatics 


No. 1 }-in. coonciy Foster Screw Machine with automatic 


chuck, wire 


No. 1 15-in. Warner & Swasey Univ. Turret Lathe, B.G. 
No. 3 15-in. Bardons & Oliver Friction Geared Head Turret 
Lathe, automatic chuck and chasing attachment 


(Machinery Department) 
Cleveland Office: 777 Rockwell Ave. 


1, 8 x 20 Fraser Universal Convertible Grinder 
No. 3, 14 x 42 Modern Universal Grinder 


2—Heald Piston Ring Grinders 
No. 1 Norton Universal Cutter and Tool Grinder 
12x 12x24 Diamond Machine Co.’s Automatic Surface 


Grinder 


24 x 24x 48 Springfield Automatic Planer Type Surface 


Grinder 
No. 2 Saxon Surface Grinder 


MISCELLANEOUS 


Wo. 1 Set Johansson Gages 
No. 0 Little Giant Keyseaters (2) 


40-Ib. Bradley Cushion Helve Hammer 
TURRET MACHINERY No. 1, 6 x 6 Racine Power Saw 


No. 7A, 12 x 12 Racine Power Saw 

No. 3, 6-in. capacity Burr Cold Saw 
No. 17, 8-in. oqgecky 
3-in. capacity Bignal 
4-in. Hurlbut-Rogers Cutting-off Machine 


Higley Cold Saw 
& Keeler Pipe Threading Machine 


The W. M. Pattison Supply Company 


Detroit Office: 1534 Dime Bank Bldg. 








Board Drop 
Hammers 


We offer subject to pre- 
vious sale— 
2—Chambersburg 2000- 
Ib., Model 20 BH. 
3—E. W. Bliss 800-lb., 
Model 1-2100. 
2—Billings & Spencer 
400-lb. Model D. 
All are in good condition. 
B. & S. practically new. 
Space required for other 
equipment. 


The Union Switch & Signal Co. 


Swissvale, Pa. 














GRINDERS sx 


Three No. 21 P. & W. Vertical, Magnetic i 
Two 10x 36 Landis Plain self con 

Two Cincinnati Tool and Cutter 

New Connecticut Unive: 

IDEAL SWITCH & MACHINERY CO., Inc. 
Plainville, Conn. 








FOR SALE 


Two Pratt & Whitney Plain Cylindrical Grinders, 
capacity 6 x 48 in., in excellent condition. 


One Springfield Machine Toot Co. Cylindrical 
Grinder, capacity 12 x 96 in 


One Brown & Sharpe Universal Grinder, capacity 
12 x 96 in. 


One 21 in. Gisholt Turret Lathe, with Taper 
attachment. 


One 1} x 18 in. Warner & Swasey Hollow Hexagon 
Turret Lathe, back geared friction head, 
with collets up to 1} in., standard equipment, 
in excellent condition. 


One Niles 37 in. Vertical Boring Mill, two heads 
on the crossrail. 


Gus 2 Colburn Vertical Boring Mill, one 
ead, 


One Diamond Machine Co. Roll Grinder, 
capacity 8 x 26 in. 


One 5 Becker Vertical Milling Machine, one 


One No. 3 Cincinnati Plain Milling Machine. 


One 36 In. Bickford Radial Drill, without Tapping 
Attachment. 


One = x 7 ft. Niles Planer, parallel drive, one 


One Wheeler Planer, 24 x 24 In. x 6 ft., in excellent 
condition, one head. 


One Powell Planer, 36 x 36 in. x 10 ft., with two 
heads on the crossrail, in excellent ‘eondition. 


One Whitcomb Crank Planer, used less than 2 
years, excellent condition. 


One py Plain Radial Drill, 6 ft. arm, cone 
wiemun a large line of Shapers, Turret La 
rry rg Engine 


Hand Screw Machines, Lathes, Uptieht 
Drills, etc. Send us your inquirtes. 


Factory and Mill Supply Co. 
137 Oliver St., Boston, Mass. 


IMMEDIADE DELIVERY 


PLANER 


72 x 72 in. x 26 ft., 4-head Betts, 
Motor Drive, inspected under belt, 
three hours from New York City, 
first-class condition. 


BORING MILL 


100-in., 2-swivel head Betts Vertical, 
inspected under belt, one hour from 
New York City, 69-in. under cross rail, 
table 90 in. diameter, first-class con- 


“MILLER 


No. 4 Brand New Le Blond Universal 


We own and can deliver immediately on 
above. Over 500 machines in stock— 


Send for catalogue. 


Modern Machinery Exchange 
52 Walker Street, New York City 














FOR SALE 
1—300-K.W., 2 phase, 60 cycle, 2300 volt 
Westinghouse , 


TURBINE 


with condenser and switchboard. Good as new, 
Moltrup Steel Products Co., Beaver Falls, Pa. 
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SEARCHLIGHT SECTION 





Second Hand Machinery 











FOR SALE—IMMEDIATE DELIVERY 


TWO 350-TON 


VERTICAL HYDRAULIC PRESSES 


Capacity, up to 6-in. H. E. shell forgings. 
Production, 5-in. forgings, 3000 in 20 hours. 


Including pumps, motors, 
accumulator valves, under- 
ground and overhead pip- 
ing, fittings, single and 
double holder die blocks, 
and all other accessories for 
complete units, ready for 
operation, except heating 
furnaces. 


These units are two of four 
used for forging H. E. shell 
blanks. Operated less than 
six months. In first-class 
condition. 

Also offer for sale complete 
units for machine finishing 
4.5 in., 5 in. and 6 in. H. E. 
Shells. 


For detailed description, price, terms, etc., address 


THE UNION SWITCH & SIGNAL COMPANY 


SWISSVALE, PA. 











LATHES 


30—20-in. x 10-ft. Duff —_. Co.’s Hind- 
man Design, Single Pulley Drive, 
Heavy Duty Turning Lathes. . 
12—26-in. x 10-ft. Pond, 3 S.C., D.B.G. 
Engine Lathes. 
14—16-in. x 9-ft. Simplex Single Pulley 
Drive, Heavy Duty Plain Turning 
Lathes. 
1—16-in. Fay & Scott Lathe. 
1—18-in. Fay & Scott Lathe. 
1—20-in. Boye & Eames Engine Lathe. 
1—18-in. Blaisdell Engine Lathe. 
1—17-in. x 6-ft., 3 S.C., Hea Duty 
Rapid Production, Plain Turning 
Lathe. 


TURRET LATHES 


7—28-in. Pond Rigid Turret Lathes. 
14—Reed Prentice Automatic Lathes, used 
forfturning 4.5 British High Explosive 
Shells, suitable for any shell smaller or 
up to 4} in. diameter. 
6—24-in. Old Style Warner & Swasey 
Turret Lathes. 


DRILL PRESSES 


[2—No. 25-36 Foote Burt Drill Presses. 
4—No. 310 Baker Bros. Drill Presses. 


MISCELLANEOUS 


5—300-ton West Tire Setter Hydraulic 
Presses. 
10—4}-in. Williams Cutting-off Machines. 
In addition to the above we have a number 
of small drill presses, lathes and Carter & 
Hakes Lincoln Type Milling Machines. 


Brown & Zortman Machinery Co. 
Pittsburgh, Pa. 


We have on hand at our Welland Works for disposal, the following new machinery: 


1—18-in. x 13-ft. Accumulator 
1—Aldrich Triplex Hydraulic Pump, 
180 gals. capacity 
2—350-ton P & B Presses 
Parties desirous of purchasing any or all of this equipment may submit offers to 


this Company in Montreal. We are unable to name a definite price at the present 
time, but all offers we receive will be carefully considered. 


CANADIAN CAR AND FOUNDRY COMPANY, LTD. 
Transportation Bldg., Montreal, Quebec 














FOR SALE 
1—No. 411-G Toledo 97-in. 
Power 


Squaring Shear 


only a few months old and 

guaranteed to be as good 

as mew - - - - $1375 
F.O.B. Indianapolis. Immediate delivery. 


VONNEGUTEMACHINERY COMPANY 
Indianapolis, Ind. 








FOR SALE 


Lathes, Planer, 
Hammer, etc. 


1—30 x 30 in. x 6 ft. Pond Planer 
1—2500-lb. Bement single frame Steam 
Hammer 
1—1}-in. six-spindle Acme Nut Tapper 
1—84-in. Sellers vertical Boring Mi 
18—18 in. x 8 ft. LeBlonde Lathes 
28—19 in. x 8 ft. LeBlonde Lathes 
46—20 in. x 8 ft. American Lathes 
78—21 in. x 8 ft. LeBlonde Lathes 


W. L. PERKINS, JR. 
149 Broadway, New York, N. Y. 














June 28, 1917 





Buying—A MERICAN 





MACHINIS T—Section 











MACHINE TOOLS—SECOND HAND 


LATHES 


14x 6 Hamilton Lathe with compound rest 

14x 6 Porter Lathe with compound rest 

14x 6Sebastian Lathe with compound rest 

14x 8 Sebastian Lathe with compound rest 

16x 6 Pratt & Whitney Lathe, elevating rest, T.A. 
16x 8 Monarch Lathe with compound rest 

16x 8 Reed Lathe with elevating rest, T.A. 

16x 8 National Lathe with compound rest. 

18 x 8 Hendey Lathe with compound rest 

18 x 8 Rahn-Mayer Lathe with compound rest 
18x 8 Greaves-Klusman Lathe with compound rest 
18x 9 Chard Lathe with compound rest 


21 x 8 Lodge & Davis Chucking Lathe 
7 x 14 Potter & Johnston Turret Lathe 


DRILLS 

16-in. Sipp Speed B.B. Drill 
16-in. Kern High Speed B.B. Drill, arranged for tapping 
20-in. Barnes Drill, square base, lever feed 

22}-in. Barnes Drill with back gear, wheel and lever feed 
28-in. Superior Drill with back gear; power feed and auto. stop 
30-in. Snyder Drill, back ape power feed 
8-spindle Western M = e Drill, 18-in. circular head 
2}-ft. Gang Radial Drill 


PLANERS 


20 x 10 Reed Lathe with compound rest 
27 x 14 Pratt & Whitney Lathe with swivel rest, T.A. 


MILLING MACHINES 


No. 2 Garvin Hand Miller 


24x24x4G.A 


. Gray Planer 
26 x 26x8G. A. Gray Planer 
30 x 30 x 8 American Planer 


No. 21 Garvin Plain Geared Milling Machine * GRINDERS 
No. 2 Becker Vertical Miller with rotary table vo. 11, 6 x 30 Brown & Sharpe Plain Grinder 
4 Becker Vertical Miller with rotary table No. 12; 8 x 32 Modern Plain Grinder 


No. 5 Becker Vertical Miller with rotary table No. 


Blake & Johnson Vertical Miller 


SHAPERS 


16-in. American Crank —y 
16-in. Walcott Crank Shape 


18-in. Ohio Machine Tool 60." s Back Geared Crank Shaper 


20-in. Hendey Pillar Shaper 
20-in. Smith & Mills Shaper 


AUTOMATICS 


ee. Cleveland Automatic 
}-in. Cleveland Automatics 


No. 1 }-in. coonciy Foster Screw Machine with automatic 


chuck, wire 


No. 1 15-in. Warner & Swasey Univ. Turret Lathe, B.G. 
No. 3 15-in. Bardons & Oliver Friction Geared Head Turret 
Lathe, automatic chuck and chasing attachment 


(Machinery Department) 
Cleveland Office: 777 Rockwell Ave. 


1, 8 x 20 Fraser Universal Convertible Grinder 
No. 3, 14 x 42 Modern Universal Grinder 


2—Heald Piston Ring Grinders 
No. 1 Norton Universal Cutter and Tool Grinder 
12x 12x24 Diamond Machine Co.’s Automatic Surface 


Grinder 


24 x 24x 48 Springfield Automatic Planer Type Surface 


Grinder 
No. 2 Saxon Surface Grinder 


MISCELLANEOUS 


Wo. 1 Set Johansson Gages 
No. 0 Little Giant Keyseaters (2) 


40-Ib. Bradley Cushion Helve Hammer 
TURRET MACHINERY No. 1, 6 x 6 Racine Power Saw 


No. 7A, 12 x 12 Racine Power Saw 

No. 3, 6-in. capacity Burr Cold Saw 
No. 17, 8-in. oqgecky 
3-in. capacity Bignal 
4-in. Hurlbut-Rogers Cutting-off Machine 


Higley Cold Saw 
& Keeler Pipe Threading Machine 


The W. M. Pattison Supply Company 


Detroit Office: 1534 Dime Bank Bldg. 








Board Drop 
Hammers 


We offer subject to pre- 
vious sale— 
2—Chambersburg 2000- 
Ib., Model 20 BH. 
3—E. W. Bliss 800-lb., 
Model 1-2100. 
2—Billings & Spencer 
400-lb. Model D. 
All are in good condition. 
B. & S. practically new. 
Space required for other 
equipment. 


The Union Switch & Signal Co. 


Swissvale, Pa. 














GRINDERS sx 


Three No. 21 P. & W. Vertical, Magnetic i 
Two 10x 36 Landis Plain self con 

Two Cincinnati Tool and Cutter 

New Connecticut Unive: 

IDEAL SWITCH & MACHINERY CO., Inc. 
Plainville, Conn. 








FOR SALE 


Two Pratt & Whitney Plain Cylindrical Grinders, 
capacity 6 x 48 in., in excellent condition. 


One Springfield Machine Toot Co. Cylindrical 
Grinder, capacity 12 x 96 in 


One Brown & Sharpe Universal Grinder, capacity 
12 x 96 in. 


One 21 in. Gisholt Turret Lathe, with Taper 
attachment. 


One 1} x 18 in. Warner & Swasey Hollow Hexagon 
Turret Lathe, back geared friction head, 
with collets up to 1} in., standard equipment, 
in excellent condition. 


One Niles 37 in. Vertical Boring Mill, two heads 
on the crossrail. 


Gus 2 Colburn Vertical Boring Mill, one 
ead, 


One Diamond Machine Co. Roll Grinder, 
capacity 8 x 26 in. 


One 5 Becker Vertical Milling Machine, one 


One No. 3 Cincinnati Plain Milling Machine. 


One 36 In. Bickford Radial Drill, without Tapping 
Attachment. 


One = x 7 ft. Niles Planer, parallel drive, one 


One Wheeler Planer, 24 x 24 In. x 6 ft., in excellent 
condition, one head. 


One Powell Planer, 36 x 36 in. x 10 ft., with two 
heads on the crossrail, in excellent ‘eondition. 


One Whitcomb Crank Planer, used less than 2 
years, excellent condition. 


One py Plain Radial Drill, 6 ft. arm, cone 
wiemun a large line of Shapers, Turret La 
rry rg Engine 


Hand Screw Machines, Lathes, Uptieht 
Drills, etc. Send us your inquirtes. 


Factory and Mill Supply Co. 
137 Oliver St., Boston, Mass. 


IMMEDIADE DELIVERY 


PLANER 


72 x 72 in. x 26 ft., 4-head Betts, 
Motor Drive, inspected under belt, 
three hours from New York City, 
first-class condition. 


BORING MILL 


100-in., 2-swivel head Betts Vertical, 
inspected under belt, one hour from 
New York City, 69-in. under cross rail, 
table 90 in. diameter, first-class con- 


“MILLER 


No. 4 Brand New Le Blond Universal 


We own and can deliver immediately on 
above. Over 500 machines in stock— 


Send for catalogue. 


Modern Machinery Exchange 
52 Walker Street, New York City 














FOR SALE 
1—300-K.W., 2 phase, 60 cycle, 2300 volt 
Westinghouse , 


TURBINE 


with condenser and switchboard. Good as new, 
Moltrup Steel Products Co., Beaver Falls, Pa. 
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FOR SALE—20 and 22 gauge 


SCRAP 


from 2 in. to 3 ft. long by 1} to6 
in. wide. Not straight sides, but 
all shapes and lengths. This is 
good clean material, mostly three 
pass, full pickled stock. We have 
about two car loads—price $60 
per ton F.O.B. Indianapolis. 


METAL AUTO PARTS COMPANY 
Indianapolis, Ind. 


GOOD USED TOOLS 


1—Landis No. 22, 12 in. x 36 in. Universal Grinder 
1—18 in. x 10 ft. Flather 4. Change Lathe 
48 bn x 60 in. ei ay 
1—48 in. x 10 ft. B.K. Gd. Eni 1 Lathe 
1—24 in. x 24 in. x 8 ft. Planer Fit abuse 
1—No. 2} Garvin Screw Mach. a W.F. cap. 
1—6 spindle Foote-Burt drill, heavy 
1—Automatic bolt header } in. ca 
3 Pels punches and shears on truck wheels 
12 new 36 in. x 24 ft. Putnam lathes 
8 new 36 in. x 18 ft. Putnam trip. g’d lathes 
2 American-F ox lathes—brass finishers 
24 in. and 16 in. Gould & Eberhardt shapers 
80 in, Bement driving wheel lathe 
No. 17 Badger punch and shear 
No. 1 Landis Internal Grinder 
yt, x 4 ey he Gcmnder 


Ne "2 nen —} Kempsmith Uutvessal Miller 
No, 4 Williams & White B Bulld 
42-in Niles car wheel lathe 


And a large assortment of other good tools. 
G.L. Bennett Machinery Co., 30 Church St., N.Y. 


A 3-ton Whitcomb 
Gasoline Locomotive 


for sale. This locomotive is new and in 
strictly first-class condition. 
Specifications :—Width, 40 in. 
Height, 6 ft. 10 in. 
Length, 9 ft. over all 
Wheelbase, 32 in. 
24-in track Gage 
4 cyl. 44 x 53 in. 
Vertical Engine 
Open type steel cab 


Immediate Delivery. 
DODGE BROTHERS, Detroit, Mich. 








COLBURN 
VERTICAL MILL 


48-in. Colburn new model Vertical Boring 
and Turning Mill (actual swing 50 in.), 
with self-contained countershaft, for either 
belt or motor drive, quick change feeds in 
all directions. Equipped with one plain 
swivel head, and one turret head; set of 
chuck jaws fitted to table. Used five 
months. Immediate delivery. Price $6000, 
F.O.B. Philadelphia. 


MONARCH MACHINERY COMPANY 
300 N. Third St., Philadelphia, Pa. 


FOR SALE 
10—B.&S. ?-in. Automatics 
25—Hand Screw Machines 


Sizes 1 to 2} in. 


CENTRAL BRASS MFG. CO. 
4068 Princeton Avenue, Chicago, III. 








TEN-FOOT POWER PRESS OR BRAKE 


to £08,000 No. 10 ¢ Gongs Soft Steel; Weight Fe st 

000 Ib.; Distance between housings, 

6 in.; | RB of Gearing, 12 to AA 
Stroke of Slide or Hammer, 3 in. or more; Adjust- 
ment of wg or Hammer, 6 in.; Flywheel, 36 and 
42 in. d , 6 and 8 in. face; Speed of Flywheel, 

60 to 500 | revolutions per minute. 
FS945—Am., Mach. 


FOR SALE 
ACETYLENE 


WELDING 
GENERATOR 


Slightly used. Also Welding 
and Cutting Outfit of stand- 
ard make and approved by 
Underwriters. Will sell one 
or both at a sacrafice. 

Address, FS963—Am’ Mach., Philadelphia 








FOR SALE 


150 Grinding Wheels 


14in. diameter, | in. face, 5 in. hole, 
46 grain, 0 grade. Price low. 


The Commercial Machine Co., Dunkirk, N. Y. 


FOR SALE—6 x 32 in. 


NORTON PLAIN GRINDER 


used 30 days, or will exchange for a No. 10 
or No. 11 —y! & Sharpe Plain grinder 
with overhead drive. 
F. FRENCH 
Braddock Ave. and Guthrie St., Pittsburgh, Pa. 








FOR SALE 
3—West Tire Setter Company 


BANDING PRESSES 
for 34, 6 and 9 in. Shells. Been used three 


months 
The Elyria Machine Co., Elyria, Ohio 








Fuse Makers Attention! 


Have complete outfit, almost new, of 
Tools, Gages, etc., for production of 
No. 85 Fuse—also 14 Gorton Routers. 


CENTRAL BRASS MFG. CO. 
4068 Princeton Avenue, Chicago, III. 








WANTED — Second Hand 


MILLING MACHINE 
No. 23 or No. 24 Brown & Sharpe, Friction 
Feed. Second-hand 20 in. Traveling Head 
Shaper. Will pay spot cash. 
SOUTH BEND MACHINE TOOL CO. 
South Bend - - Indiana 


WANTED 
MOTORS and DYNAMOS 


WE PAY HIGHEST SPOT CASH PRICES 
WRITE AT ONCE WHAT YOU HAVE FOR SALE — QUICK ACTION 


NATHAN KLEIN & CO., 


208 Centre St., N. Y. C. 


We also buy Belting and Machinery. $150,000 worth ready for 
immediate Delivery. 











MACHINE TOOLS 


WANTED 


34- to 42-inch Boring Mills 
for prompt delivery, to be 
used on War Department 
production. Urgently 
needed. Reply. 


The West Steel Casting Company 
Cleveland, Ohio 








Projectile Band Turning Lathes 
Capacity—6 Ib. to incl. 3-in. Shells 
Greater production than any similar machine. 
Consistent performance—175 to 250 per hour. 
Quick Delivery. 

EAST JERSEY PIPE CORPORATION, Paterson, N. J. 
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WANTED 


Electric Cranes and 
Equipment 


2—20 ton, 2—10 ton, 2—5 ton, all 
about 24 ft. span, electric drive, 
220 volts A.C. current. 

i—8 x 8 x 20 planer, 4 heads. 

1—8-ft. Boring Mill. 

1—36 x 36 x 10 or 12 ft. planer, 2 
heads. 

W822—Am. Mach. 
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MACHINIS T—Section 205 





POSITIONS VACANT 





Canada 





ASSISTANT superintendent wanted for 6-in. 


shell factory ; must be capable of getting 
maximum production from an established 
plant and have good mechanical experi- 
ence; duties to consist chiefly in super- 
vising production ; give full particulars in 
writing of previous experience, age, refer- 
ence, and salary required to Henry Hope 
& Sons, of Canada, Ltd., Peterboro. All 
information will be treated in the strict- 
est confidence. 





Connecticut 





SEVERAL good draftsmen wanted on jigs 


and fixtures; $25 per week; give experi- 
ence and references. P821—Am. Mach. 











WANTED 


A quantity of Universal 
Geared Scroll 


CHUCKS 


All sizes up to 15 inches 


MARTIN BROS. 
50 Church Street - New York N. Y. 


FOREMAN wanted for hardening depart- 


ment, tool hardening, typewriter part 
casehardening, spring hardening and tem- 
pering and brazing. In applying state 
experience and wages expected. Address 
P. O. Box B, Station A, Hartford, Conn. 





FOREMAN wanted for heading machine 


State experience and wages 
Steady work. P915 — Am. 


department. 
required. 
Mach. 





Illinois 





EXPERIENCED mechanical 


draftsman 
wanted. Give reference and experience 
in first letter. Address Ingersoll Milling 
Machine Co., Rockford, IIl. 











WANTED 


15-in. Betts Slotter 


new or second-hand. 
Immediate delivery. 


Address | 
W934—Am. Mach. 


SCREW machine tool or machine designer, 


familiar with modern practice in large 
production of medium and small sized 
interchangeable parts; man with techni- 
cal education preferred; prompt action 
will be taken on applicants whose replies 
= age and particulars which indicate 
tness. P887—Am. Mach., Chicago. 





INSTRUMENT maker; must have experi- 


ence assembling and adjusting transits 
and levels; also helpers in this line for 
Chicago; good pay; steady position for 
the men who can ep: state last two 
employers, age and pay expected. P882 
—Am. Mach., Chicago. 














WANTED 


USED LATHE 


in good condition. LeBlond or 
Lodge & Shipley, about 24 in. x 12 ft. 


P. O. Box 11, Weehawken, N. J. 


AUTOMATIC screw machine foreman with 


wide experience, to take general charge 
of department containing 20 Acme and 
B. & S. machines. Must thoroughly know 
how to lay out tools for a variety of work 
and the most efficient setting up and 
operation of the machines to produce ac- 
curate work at strictly competitive cost. 
This is a permanent position for a man 
of ability and energy, with a well known 
and rapidly growing concern where 
efforts and obtained results are appreci- 
ated. In reply, which will be held strict- 


ly confidential, state age, experience in 
detail; education, nationality and salary 
expected. P917—Am. Mach., Chicago. 


MACHINISTS—First class operators on 
grinder, Bullard boring mills, hand screw 
and milling machines, tool makers and 
inspectors, for day and night work on 
pneumatic tools; day shift from 6 a. m. 
to 3:30 p.m.; night from 3:30 p.m. to 
12:30; 5 nights a week. Aurora Auto- 
matic Machinery Co., Aurora, Ill. 


Maine 











DIE sinkers wanted; 54-hour shop. Pres- 
ent working conditions, Saturday after- 
noons off. Chance to spend week ends 
on Casco Bay and among most beautiful 
summer resorts in America. Write pres- 
ent and previous connections and wages 
desired. Marine Hardware Equipment 
Company, South Portland, Maine. 





Maryland 


DESIGNING éngineer for Baltimore plant 
manufacturing automatic machinery used 
principally in canneries. State age, sal- 
ary desired and experience had. Full 
particulars essential and considered con- 
fidential. P930—Am. Mach. 








Massachusetts 


TOOLROOM foreman wanted; tool design- 
er; practical tool maker with experience 
on light and heavy deep-drawn stamp- 
ings, to design tools and supervise manu- 
facture of the same; shop catering to a 
difficult and varied line of work; name 
salary wanted and give full particulars 
in first letter ; correspondence confidential. 
P961—Am. Mach. 


Michigan 


MECHANICAL engineering department of 
a middle west state college desires ap- 
plications from men suitable for the posi- 
tion of foreman in machine shop. The 
successful applicant must have had sev- 
eral years’ actual machine shop work 
and be familiar with methods of mass 
production and _ scientific management. 
Desirable that he have a college training, 
although not absolutely necessary. The 
man should have had experience as fore- 
man or assistant foreman in some suc- 
cessful shop, and pee some teach- 
ing experience, although this is not abso- 
lutely necessary. Prefer a young man 
not over 35 to 40 years of age. P942— 
Am. Mach., Chicago. 

















DRAFTSMAN’ wanted; familiar with 
motor and dynamo design. State experi- 
ence, salary wanted and date you could 
report for work. Position open about 
July 20. P926—Am. Mach., Chicago. 





WANTED 
Second-Hand or New 


Electric Spot Welder 


with Welding Capacity, two pisces sheet metal 
13 gage eac 


Ww944—Am. Mach., Chicago 





WANTED 
300-ton press, suitab!~ for nosing 4.5 How. 
Shells, complete with triple pump, accumu- 
lator and fittings. 
McGREGOR & McINTYRE, Ltd. 
1139 Shaw Street, Toronto, Ont. 

















WANTED 
Second-Hand or New 
Brown & Sharpe Auto- 
matic Screw Machines 
Sizes No. 00 to No. 2inclusive. Also 
Brown & Sharpe 
Automatic Cutting-Off 


Machines 
Sizes No. 00 and No. 0 


Piersen Telegraph Transmitter Co. 
Topeka, Kansas 








WANTED 


Complete Equipment for Engine 
Building Shop 


boring mills, lathes, shapers, millers. 


CASH. Engine builder. 


what you have. 


WANTED 


State 


Address, W 909—Am. Mach. 
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FOR SALE—20 and 22 gauge 


SCRAP 


from 2 in. to 3 ft. long by 1} to6 
in. wide. Not straight sides, but 
all shapes and lengths. This is 
good clean material, mostly three 
pass, full pickled stock. We have 
about two car loads—price $60 
per ton F.O.B. Indianapolis. 


METAL AUTO PARTS COMPANY 
Indianapolis, Ind. 


GOOD USED TOOLS 


1—Landis No. 22, 12 in. x 36 in. Universal Grinder 
1—18 in. x 10 ft. Flather 4. Change Lathe 
48 bn x 60 in. ei ay 
1—48 in. x 10 ft. B.K. Gd. Eni 1 Lathe 
1—24 in. x 24 in. x 8 ft. Planer Fit abuse 
1—No. 2} Garvin Screw Mach. a W.F. cap. 
1—6 spindle Foote-Burt drill, heavy 
1—Automatic bolt header } in. ca 
3 Pels punches and shears on truck wheels 
12 new 36 in. x 24 ft. Putnam lathes 
8 new 36 in. x 18 ft. Putnam trip. g’d lathes 
2 American-F ox lathes—brass finishers 
24 in. and 16 in. Gould & Eberhardt shapers 
80 in, Bement driving wheel lathe 
No. 17 Badger punch and shear 
No. 1 Landis Internal Grinder 
yt, x 4 ey he Gcmnder 


Ne "2 nen —} Kempsmith Uutvessal Miller 
No, 4 Williams & White B Bulld 
42-in Niles car wheel lathe 


And a large assortment of other good tools. 
G.L. Bennett Machinery Co., 30 Church St., N.Y. 


A 3-ton Whitcomb 
Gasoline Locomotive 


for sale. This locomotive is new and in 
strictly first-class condition. 
Specifications :—Width, 40 in. 
Height, 6 ft. 10 in. 
Length, 9 ft. over all 
Wheelbase, 32 in. 
24-in track Gage 
4 cyl. 44 x 53 in. 
Vertical Engine 
Open type steel cab 


Immediate Delivery. 
DODGE BROTHERS, Detroit, Mich. 








COLBURN 
VERTICAL MILL 


48-in. Colburn new model Vertical Boring 
and Turning Mill (actual swing 50 in.), 
with self-contained countershaft, for either 
belt or motor drive, quick change feeds in 
all directions. Equipped with one plain 
swivel head, and one turret head; set of 
chuck jaws fitted to table. Used five 
months. Immediate delivery. Price $6000, 
F.O.B. Philadelphia. 


MONARCH MACHINERY COMPANY 
300 N. Third St., Philadelphia, Pa. 


FOR SALE 
10—B.&S. ?-in. Automatics 
25—Hand Screw Machines 


Sizes 1 to 2} in. 


CENTRAL BRASS MFG. CO. 
4068 Princeton Avenue, Chicago, III. 








TEN-FOOT POWER PRESS OR BRAKE 


to £08,000 No. 10 ¢ Gongs Soft Steel; Weight Fe st 

000 Ib.; Distance between housings, 

6 in.; | RB of Gearing, 12 to AA 
Stroke of Slide or Hammer, 3 in. or more; Adjust- 
ment of wg or Hammer, 6 in.; Flywheel, 36 and 
42 in. d , 6 and 8 in. face; Speed of Flywheel, 

60 to 500 | revolutions per minute. 
FS945—Am., Mach. 


FOR SALE 
ACETYLENE 


WELDING 
GENERATOR 


Slightly used. Also Welding 
and Cutting Outfit of stand- 
ard make and approved by 
Underwriters. Will sell one 
or both at a sacrafice. 

Address, FS963—Am’ Mach., Philadelphia 








FOR SALE 


150 Grinding Wheels 


14in. diameter, | in. face, 5 in. hole, 
46 grain, 0 grade. Price low. 


The Commercial Machine Co., Dunkirk, N. Y. 


FOR SALE—6 x 32 in. 


NORTON PLAIN GRINDER 


used 30 days, or will exchange for a No. 10 
or No. 11 —y! & Sharpe Plain grinder 
with overhead drive. 
F. FRENCH 
Braddock Ave. and Guthrie St., Pittsburgh, Pa. 








FOR SALE 
3—West Tire Setter Company 


BANDING PRESSES 
for 34, 6 and 9 in. Shells. Been used three 


months 
The Elyria Machine Co., Elyria, Ohio 








Fuse Makers Attention! 


Have complete outfit, almost new, of 
Tools, Gages, etc., for production of 
No. 85 Fuse—also 14 Gorton Routers. 


CENTRAL BRASS MFG. CO. 
4068 Princeton Avenue, Chicago, III. 








WANTED — Second Hand 


MILLING MACHINE 
No. 23 or No. 24 Brown & Sharpe, Friction 
Feed. Second-hand 20 in. Traveling Head 
Shaper. Will pay spot cash. 
SOUTH BEND MACHINE TOOL CO. 
South Bend - - Indiana 


WANTED 
MOTORS and DYNAMOS 


WE PAY HIGHEST SPOT CASH PRICES 
WRITE AT ONCE WHAT YOU HAVE FOR SALE — QUICK ACTION 


NATHAN KLEIN & CO., 


208 Centre St., N. Y. C. 


We also buy Belting and Machinery. $150,000 worth ready for 
immediate Delivery. 











MACHINE TOOLS 


WANTED 


34- to 42-inch Boring Mills 
for prompt delivery, to be 
used on War Department 
production. Urgently 
needed. Reply. 


The West Steel Casting Company 
Cleveland, Ohio 








Projectile Band Turning Lathes 
Capacity—6 Ib. to incl. 3-in. Shells 
Greater production than any similar machine. 
Consistent performance—175 to 250 per hour. 
Quick Delivery. 

EAST JERSEY PIPE CORPORATION, Paterson, N. J. 
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WANTED 


Electric Cranes and 
Equipment 


2—20 ton, 2—10 ton, 2—5 ton, all 
about 24 ft. span, electric drive, 
220 volts A.C. current. 

i—8 x 8 x 20 planer, 4 heads. 

1—8-ft. Boring Mill. 

1—36 x 36 x 10 or 12 ft. planer, 2 
heads. 

W822—Am. Mach. 
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Canada 





ASSISTANT superintendent wanted for 6-in. 


shell factory ; must be capable of getting 
maximum production from an established 
plant and have good mechanical experi- 
ence; duties to consist chiefly in super- 
vising production ; give full particulars in 
writing of previous experience, age, refer- 
ence, and salary required to Henry Hope 
& Sons, of Canada, Ltd., Peterboro. All 
information will be treated in the strict- 
est confidence. 





Connecticut 





SEVERAL good draftsmen wanted on jigs 


and fixtures; $25 per week; give experi- 
ence and references. P821—Am. Mach. 











WANTED 


A quantity of Universal 
Geared Scroll 


CHUCKS 


All sizes up to 15 inches 


MARTIN BROS. 
50 Church Street - New York N. Y. 


FOREMAN wanted for hardening depart- 


ment, tool hardening, typewriter part 
casehardening, spring hardening and tem- 
pering and brazing. In applying state 
experience and wages expected. Address 
P. O. Box B, Station A, Hartford, Conn. 





FOREMAN wanted for heading machine 


State experience and wages 
Steady work. P915 — Am. 


department. 
required. 
Mach. 





Illinois 





EXPERIENCED mechanical 


draftsman 
wanted. Give reference and experience 
in first letter. Address Ingersoll Milling 
Machine Co., Rockford, IIl. 











WANTED 


15-in. Betts Slotter 


new or second-hand. 
Immediate delivery. 


Address | 
W934—Am. Mach. 


SCREW machine tool or machine designer, 


familiar with modern practice in large 
production of medium and small sized 
interchangeable parts; man with techni- 
cal education preferred; prompt action 
will be taken on applicants whose replies 
= age and particulars which indicate 
tness. P887—Am. Mach., Chicago. 





INSTRUMENT maker; must have experi- 


ence assembling and adjusting transits 
and levels; also helpers in this line for 
Chicago; good pay; steady position for 
the men who can ep: state last two 
employers, age and pay expected. P882 
—Am. Mach., Chicago. 














WANTED 


USED LATHE 


in good condition. LeBlond or 
Lodge & Shipley, about 24 in. x 12 ft. 


P. O. Box 11, Weehawken, N. J. 


AUTOMATIC screw machine foreman with 


wide experience, to take general charge 
of department containing 20 Acme and 
B. & S. machines. Must thoroughly know 
how to lay out tools for a variety of work 
and the most efficient setting up and 
operation of the machines to produce ac- 
curate work at strictly competitive cost. 
This is a permanent position for a man 
of ability and energy, with a well known 
and rapidly growing concern where 
efforts and obtained results are appreci- 
ated. In reply, which will be held strict- 


ly confidential, state age, experience in 
detail; education, nationality and salary 
expected. P917—Am. Mach., Chicago. 


MACHINISTS—First class operators on 
grinder, Bullard boring mills, hand screw 
and milling machines, tool makers and 
inspectors, for day and night work on 
pneumatic tools; day shift from 6 a. m. 
to 3:30 p.m.; night from 3:30 p.m. to 
12:30; 5 nights a week. Aurora Auto- 
matic Machinery Co., Aurora, Ill. 


Maine 











DIE sinkers wanted; 54-hour shop. Pres- 
ent working conditions, Saturday after- 
noons off. Chance to spend week ends 
on Casco Bay and among most beautiful 
summer resorts in America. Write pres- 
ent and previous connections and wages 
desired. Marine Hardware Equipment 
Company, South Portland, Maine. 





Maryland 


DESIGNING éngineer for Baltimore plant 
manufacturing automatic machinery used 
principally in canneries. State age, sal- 
ary desired and experience had. Full 
particulars essential and considered con- 
fidential. P930—Am. Mach. 








Massachusetts 


TOOLROOM foreman wanted; tool design- 
er; practical tool maker with experience 
on light and heavy deep-drawn stamp- 
ings, to design tools and supervise manu- 
facture of the same; shop catering to a 
difficult and varied line of work; name 
salary wanted and give full particulars 
in first letter ; correspondence confidential. 
P961—Am. Mach. 


Michigan 


MECHANICAL engineering department of 
a middle west state college desires ap- 
plications from men suitable for the posi- 
tion of foreman in machine shop. The 
successful applicant must have had sev- 
eral years’ actual machine shop work 
and be familiar with methods of mass 
production and _ scientific management. 
Desirable that he have a college training, 
although not absolutely necessary. The 
man should have had experience as fore- 
man or assistant foreman in some suc- 
cessful shop, and pee some teach- 
ing experience, although this is not abso- 
lutely necessary. Prefer a young man 
not over 35 to 40 years of age. P942— 
Am. Mach., Chicago. 

















DRAFTSMAN’ wanted; familiar with 
motor and dynamo design. State experi- 
ence, salary wanted and date you could 
report for work. Position open about 
July 20. P926—Am. Mach., Chicago. 





WANTED 
Second-Hand or New 


Electric Spot Welder 


with Welding Capacity, two pisces sheet metal 
13 gage eac 


Ww944—Am. Mach., Chicago 





WANTED 
300-ton press, suitab!~ for nosing 4.5 How. 
Shells, complete with triple pump, accumu- 
lator and fittings. 
McGREGOR & McINTYRE, Ltd. 
1139 Shaw Street, Toronto, Ont. 

















WANTED 
Second-Hand or New 
Brown & Sharpe Auto- 
matic Screw Machines 
Sizes No. 00 to No. 2inclusive. Also 
Brown & Sharpe 
Automatic Cutting-Off 


Machines 
Sizes No. 00 and No. 0 


Piersen Telegraph Transmitter Co. 
Topeka, Kansas 








WANTED 


Complete Equipment for Engine 
Building Shop 


boring mills, lathes, shapers, millers. 


CASH. Engine builder. 


what you have. 


WANTED 


State 


Address, W 909—Am. Mach. 
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New Jersey 





DRAFTSMAN wanted. for small inter- 
changeable parts, man accustomed to 
checking drawings for manufactured 
parts and tools for same, preferred; 
please state age and qualifications in 
application. P937—Am. Mach. 


TOOLMAKERS (6) first class men on 
small, accurate die, jig and fixture work. 
A. Rimelspacher & Co., 374-80 Jelliff 
Ave., Newark, N. J. 





DESIGNER of automatic machinery 
wanted who has had at least ten years’ 
State former employers and 


experience. 
P914—Am. Mach. 


full particulars. 


TIME study men wanted in sheet metal 
working plant, experience in time study 
work or sheet metal work necessary. 
Send full particulars—age, education, 
experience, salary and three inexpensive 
unretouched postcard photographs, full 
front, full profile and full length to J. S. 
a 117 East 5th Street, Jamestown, 











DIE _ sinkers (drop-forgings) wanted; 
New York steady work; high rates; 9 hours per 
day, J. Williams & Co., Brooklyn, 


SCRAPERS and_ first-class assemblers 
wanted at once by builder of high-grade 
toolroom lathes; must be steady and fur- 
nish references; good wages and perma- 
nent work. P594—Am. Mach. 





MAN experienced on small electrical devices 
for experimental department; good op- 
portunity for the right man; state experi- 
ences and wages expected. P. O. Box L, 
Jamaica, N. Y. 





EXPERIENCED draftsman on small elec- 
trical devices; good opportunity for the 
right man; state experiences and salary 
expected. Apply P. O. Box L, Jamaica, 
me ee 





SUPERINTENDENT for manufacturing 
plant, 350 hands, iron and brass valves 
and specialties; age not over 45, with 
technical and practical experience, capa- 
ble of developing for larger position. 
P885—Am. Mach. 





A TOOL designer wanted. One accustomed 
to designing punching and drawing dies 
for metal work. Permanent position for 
the right man. All answers will be con- 
sidered strictly confidential. P928—Am. 
Mach. 

MAN to take charge of a punch press de- 
partment, by a large manufacturing con- 
cern located in Central New York. Per- 
manent position for the right man, All 
answers will be considered strictly con- 
fidential. P929—Am. Mach. 








Foreman or Supervisor 
for Planer Department 


wanted by a small concern located 
in Connecticut. Must be thor- 
oughly experienced in handling 
men and able to produce results. 
We have a steady position for 
A-1 man. Make reply in detail, 
stating age, experience and wages 
expected. All replies treated 


confidentially. 
P888—Am. Mach. 











EXPERT die and tool maker wanted for 
shop in New York; state qualifications 
and experience and wages for permanent 
position. 8 hours a day, 5 hours Satur- 
day. P925—Am. Mach. 


DIEMAKER wanted, first class man on 
blanking, forming and sub-press dies to 
supervise work of about twenty men. If 
not first class do not apply. State terms, 
Mantle & Co., No. 1907 Park Ave., New 
York City. 


POSITION open for good, bright man in- 
specting automatic screw machinery 
product. State experience and salary 
expected. P941—Am. Mach. 











MACHINIST, all-around experienced, effi- 
cient man to take charge of equipment in 
small Brooklyn factory making insulated 
wire and hardware specialties, to make 
repairs and improvements and to assist 
superintendent in management; factory 
employs about 50 girls; only general me- 
chanical knowledge necessary. Address 
age details for interview P960—Am. 

ach. 


MACHINIST, first-class all-around me- 
chanic, on experimental work ; established 
business; steady position with unusual 
possibilities ; write experience, salary and 
age. P954—Am. Mach. 


INSPECTORS on finished machine parts 
(Government work.) Give full informa- 
tion including salary and date available. 
P939—Am. ach. 











Ohio 





FOREMAN, first-class, for tool department 
of 50 men; must be all-around man ex- 
perienced on gages, jigs, fixtures, dies, 
etc., and capable of handling men effi- 
ciently; give full record of your experi- 
ence, references and salary expected. 
P899—Am. Mach. 





PERMANENT positions open for first-class 
mechanics—Vertical boring mill opera- 
tors, bench and floor machinists, erecting 
and repair machinists, high-grade all- 
around machinists, wood pattern makers; 
48 hours a week, 50c. to 55c. an hour to 
start; 5 per cent. bonus for attendance 
and punctuality; free life insurance; 
pension for faithful service; two-thirds 


pay to married men, one-half pay to 
single men in case of sickness or accident 
keeping them from work; this insurance 
protects you for 24 hours a day, both 
inside and outside of the factory. Apply 








to the B. F. Goodrich Co., Akron, Ohio. 
Oregon 
CHIEF inspector, 30, single, German 


graduate, practical mechanic, semi-tech- 
nical, thoroughly familiar with modern 
office and factory systems, desires cor- 
respondence with manufacturer of small 
interchangeable parts, desirous of obtain- 
ing a good executive in responsible de- 





partment. Open July 15. Location im- 
material. PW932—Am. Mach. 
Pennsylvania 





EXPERIENCED machinery designer 
wanted to take charge of a large office 
employing thirty to fifty men. P866— 
Am. Mach., Phila. 





FOREMAN wanted for external grinding 
department on automobile engine work. 
Pittsburgh Model Engine Company, Pitts- 
burgh, Pa. 


DESIGNER wanted b large company 
located in eastern ennsylvania; ex- 
perience in heavy machinery preferred; 
state age, experience and salary wanted 
in first letter. P213—Am. Mach., Phila. 


DETAILERS and tracers wanted by large 
company located in eastern Pennsyl- 
vania; experience in heavy machinery 
preferred ; state age, experience and sal- 
ary wanted in first letter. P214—Am. 
Mach., Phila. 


TOOLROOM foreman wanted, experienced 
on punch and die work for small inter- 
changeable parts, also milling fixtures 
and auto-machine and screw work; must 
be an efficient manager of help and be- 
lieve in specializing in machine work, as 
well as bench work; state in first letter 
your experience and employers during 
past 15 years, your age, eight, weight, 
religion and salary expected; location, 
Philadelphia. P754—Am. Mach., Phila. 

















Diemakers and 
Toolmakers 


WANTED 


Diemakers accustomed to first-class, 
all-around die work. 


Toolmakers having experience on high- 
grade jig and fixture work. Steady 
employment. 60c. per hour to start, 
on a 48-hour per week basis, time 
and a half for over-time. 


THE DALTON ADDING MACHINE CO. 
Norwood, Ohio 











INSTRUCTOR IN 
TOOL MAKING 


Wanted—a practical man _ thor- 
oughly versed in the trade to act as 
instructor in a newly established 
Apprentice School in tool making, 
at the plant of a well-known con- 
cern, manufacturing a line in small 
tools and gages. Reply must state 
age, technical and shop education, 
shop experience, wages expected 
and references. 
P851—Am. Mach. 











EXPERIMENTAL MEN 


One or two thoroughly experienced experimental 
men wanted on high-class automobile work. Also 
a thoroughly experienced motor assembler as 


ASSISTANT FOREMAN 
DORRIS MOTOR CAR COMPANY, ST. LOUIS, MO. 
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EXPERIENCED 





and competent man 
wanted to erect and manage shop manu- 
facturing bridge reamers, pneumatic rivet 
sets, punches and general shop tools. 
State experience and salary. P923—Am., 
Mach., Phila. 


FIRST-CLASS man, 


experienced on _ pre- 
mium systems; must be capable of set- 
ting rates on operations and assuming 
entire charge of department; position 
permanent; state experience and age. 
P597—Am. Mach., Chicago. 





DESIGNER with experience on machine 


tools; to be assistant to chief designer 
in plant located in western . Pennsyl- 
vania and manufacturing medium heavy 
machine tools; state age, experience, na- 
tionality, whether married or single, and 
salary expected. P791—Am. Mach., Phila. 





SUPERINTENDENT or general 


foreman 
to take full charge of ‘manufacturing and 
jobbing machine shop employing 69 to 
75 men. Job calls for man of large ex- 
perience, thorough mechanic, up to date 
on machine tool fixtures, production of 
duplicate parts, shop systems, good exec- 
utive and organizer, able to estimate 
prices, draw shop sketches, lay out and 
plan work. Only high grade men need 
apply. P927—Am. Mach. 





Wisconsin 





TOOL designer wanted, experienced on tools 


and fixtures for four-cylinder motors. 
P881—Am. Mach., Chicago. 


EMPLOYMENT AGENCIES 





GENERAL Engineering Agency, 


Pitts- 
burgh, Penn., requires experienced me- 
chanical engineers, superintendents, mas- 
ter mechanics, general foremen, mill- 
wrights and draftsmen for excellent 
Eastern, Central and Western vacancies. 





CORRESPONDENCE SERVICE 








THE undersigned provides a confidential 


service designed to locate openings. 
through correspondence, for men earning 
not less than $2500 and up to $25,000; 
all lines. Not an employment agency, 
but a constructive, initiative service, cov- 
ering individual negotiations. Estab- 
lished 1910. Complete privacy assured ; 
present connections in no way jeopar- 
dized. Send name and address only for 
explanatory details. R. W. Bixby, Sl 
Niagara Square, Buffalo, N. Y. 





We invite applications ‘ from 


first-class 


Cleveland Auto- 
matic Operators 
and Job Setters 


accustomed to operating 3}? and 
5}-in. machines. Steady employ- 
ment to cdpable men. 


P962—Am. Mach., (Chicago) 








Machine Shop Foreman 


for general charge of large machine 
shop manufacturing steam en- 
gines, pumps, and hydraulic ma- 
chinery; must reduce cost and 
produce accurate work with 
present equipment and available 
labor, and maintain equipment 
and a harmonious organization. 
Reply fully and in detail; stating 
age, experience, education, refer- 
ences and compensation expected. 


P714—Am. Mach. 














Canada 


ENGINEERING executive, high-grade 
man, experienced in general construction, 
manufacturing, machine shop work, and 
heavy shells, is open for a good offer 
only. PW936—Am. Mach. 






































Connecticut 





MECHANICAL executive, assistant super- 
intendent, tool room foreman. Broad ex- 
perience, interchangeable and machine 
work tools and production. Pw943— 
Am. Mach. 

PRODUCTION superintendent or engineer, 
age 35, employed, voluntarily desires 
change where services of practical me- 
chanic and executive is required; man 
able to organize, operate, plan, control, 
etc., the production and equipment under 
modern manufacturing methods; familiar 
with gasoline motor, small arms, machine 
tools, interchangeable parts, etc. PW946 
—Am. Mach. 








Cuba 


SUITABLE position 
Swedish technical college graduate, 28 
years old, 10 years’ experience from 
shops and drafting room, most on gaso- 
line engines, tools and special machin- 
ery. PW919—Am. Mach., Chicago. 





wanted in Cuba by 





Massachusetts 





TECHNICAL man with shop and drafting- 
room experience, at present employed by 
one of European governments as munition 
inspector, fuse specialty. seeks responsible 
executive position. PW908—Am. Mach. 





Mich‘can 


EFFICIENCY engineer, age 30; technical 
graduate; six years’ experience; past two 
years in charge of time study and effi- 
ciency department in shop employing 
3500 men; well versed in most modern 
methods of shop practice, correct feeds 
and speeds of machine tools and meth- 
ods of wage payment. PW922—Am. 
Mach., Chicago. 








MACHINISTS 


Capable men accustomed to machine tool work can secure steady employment 
on second shift with good wages. We need men on Lathes, Turret Lathes, Planers, 
Horizontal Boring Machines; also Vise Hands and Machine Erectors. 
portation refunded after two weeks of satisfactory service. 


Plainfield has a population of 35,000 and is located 25 miles from New York 
on the C.R.R. of N. J., and is a good home city in which to settle down. 


Write for application blank. 
Pond Works, Plainfield, New Jersey. 


NILES-BEMENT-POND CO. 


WANTED 


Trans- 










Works Engineer 
Chief Production Engineer 


Factory Superintendent 
Salary, $5000 


We are in immediate need of three thor- 
oughly capable and reliable men. for large 
manufacturing corporations engaged in 
agricultural implement, machine and 
machine tool lines. These positions are of 
unusual importance and require men who 
are thoroughly abreast with the times 
regarding up-to-date methods of manu- 
facture. Salary a secondary consideration. 


Vv. G. TRUEBLOOD & CO. 
Employment Service 
815-19 So. LaSalle St., Chicago 














MAN WANTED 


to take charge of small sized 


TOOL ROOM 


Must be experienced in deep 
drawing work. Only men 
who have successfully held 
similar positions will be 
considered. 

P933—Am. Mach., Chicago 








Planer Hands Wanted 


Thoroughly experienced 
men, able to read blue prints, 
and accustomed to heavy 
cast iron work. Steady po- 
sitions for reliable men, high 
wages and 10% bonus, 54 
1our shop. Address stating 
minimum wages and experi- 
ence fully. P.O. Box 195, 
New Haven, Conn. 














MEN WANTED 


$1000 to $10,000 Per Year 


Superintendents 
Engineers Designers 
Tool Draftsmen 


SEND FOR PROFESSIONAL RECORD FORM 


THE ENGINEERING AGENCY, INC. 
(25th Year) 
MONADNOCK BLOCK, CHICAGO, ILL. 























POSITIONS VACANT 


Buying—A MERICAN 


POSITIONS VACANT 


MACHINIS T—WSection 





Vol. 46, No. 26 





Employment Department 





POSITIONS VACANT 





New Jersey 





DRAFTSMAN wanted. for small inter- 
changeable parts, man accustomed to 
checking drawings for manufactured 
parts and tools for same, preferred; 
please state age and qualifications in 
application. P937—Am. Mach. 


TOOLMAKERS (6) first class men on 
small, accurate die, jig and fixture work. 
A. Rimelspacher & Co., 374-80 Jelliff 
Ave., Newark, N. J. 





DESIGNER of automatic machinery 
wanted who has had at least ten years’ 
State former employers and 


experience. 
P914—Am. Mach. 


full particulars. 


TIME study men wanted in sheet metal 
working plant, experience in time study 
work or sheet metal work necessary. 
Send full particulars—age, education, 
experience, salary and three inexpensive 
unretouched postcard photographs, full 
front, full profile and full length to J. S. 
a 117 East 5th Street, Jamestown, 











DIE _ sinkers (drop-forgings) wanted; 
New York steady work; high rates; 9 hours per 
day, J. Williams & Co., Brooklyn, 


SCRAPERS and_ first-class assemblers 
wanted at once by builder of high-grade 
toolroom lathes; must be steady and fur- 
nish references; good wages and perma- 
nent work. P594—Am. Mach. 





MAN experienced on small electrical devices 
for experimental department; good op- 
portunity for the right man; state experi- 
ences and wages expected. P. O. Box L, 
Jamaica, N. Y. 





EXPERIENCED draftsman on small elec- 
trical devices; good opportunity for the 
right man; state experiences and salary 
expected. Apply P. O. Box L, Jamaica, 
me ee 





SUPERINTENDENT for manufacturing 
plant, 350 hands, iron and brass valves 
and specialties; age not over 45, with 
technical and practical experience, capa- 
ble of developing for larger position. 
P885—Am. Mach. 





A TOOL designer wanted. One accustomed 
to designing punching and drawing dies 
for metal work. Permanent position for 
the right man. All answers will be con- 
sidered strictly confidential. P928—Am. 
Mach. 

MAN to take charge of a punch press de- 
partment, by a large manufacturing con- 
cern located in Central New York. Per- 
manent position for the right man, All 
answers will be considered strictly con- 
fidential. P929—Am. Mach. 








Foreman or Supervisor 
for Planer Department 


wanted by a small concern located 
in Connecticut. Must be thor- 
oughly experienced in handling 
men and able to produce results. 
We have a steady position for 
A-1 man. Make reply in detail, 
stating age, experience and wages 
expected. All replies treated 


confidentially. 
P888—Am. Mach. 











EXPERT die and tool maker wanted for 
shop in New York; state qualifications 
and experience and wages for permanent 
position. 8 hours a day, 5 hours Satur- 
day. P925—Am. Mach. 


DIEMAKER wanted, first class man on 
blanking, forming and sub-press dies to 
supervise work of about twenty men. If 
not first class do not apply. State terms, 
Mantle & Co., No. 1907 Park Ave., New 
York City. 


POSITION open for good, bright man in- 
specting automatic screw machinery 
product. State experience and salary 
expected. P941—Am. Mach. 











MACHINIST, all-around experienced, effi- 
cient man to take charge of equipment in 
small Brooklyn factory making insulated 
wire and hardware specialties, to make 
repairs and improvements and to assist 
superintendent in management; factory 
employs about 50 girls; only general me- 
chanical knowledge necessary. Address 
age details for interview P960—Am. 

ach. 


MACHINIST, first-class all-around me- 
chanic, on experimental work ; established 
business; steady position with unusual 
possibilities ; write experience, salary and 
age. P954—Am. Mach. 


INSPECTORS on finished machine parts 
(Government work.) Give full informa- 
tion including salary and date available. 
P939—Am. ach. 











Ohio 





FOREMAN, first-class, for tool department 
of 50 men; must be all-around man ex- 
perienced on gages, jigs, fixtures, dies, 
etc., and capable of handling men effi- 
ciently; give full record of your experi- 
ence, references and salary expected. 
P899—Am. Mach. 





PERMANENT positions open for first-class 
mechanics—Vertical boring mill opera- 
tors, bench and floor machinists, erecting 
and repair machinists, high-grade all- 
around machinists, wood pattern makers; 
48 hours a week, 50c. to 55c. an hour to 
start; 5 per cent. bonus for attendance 
and punctuality; free life insurance; 
pension for faithful service; two-thirds 


pay to married men, one-half pay to 
single men in case of sickness or accident 
keeping them from work; this insurance 
protects you for 24 hours a day, both 
inside and outside of the factory. Apply 








to the B. F. Goodrich Co., Akron, Ohio. 
Oregon 
CHIEF inspector, 30, single, German 


graduate, practical mechanic, semi-tech- 
nical, thoroughly familiar with modern 
office and factory systems, desires cor- 
respondence with manufacturer of small 
interchangeable parts, desirous of obtain- 
ing a good executive in responsible de- 





partment. Open July 15. Location im- 
material. PW932—Am. Mach. 
Pennsylvania 





EXPERIENCED machinery designer 
wanted to take charge of a large office 
employing thirty to fifty men. P866— 
Am. Mach., Phila. 





FOREMAN wanted for external grinding 
department on automobile engine work. 
Pittsburgh Model Engine Company, Pitts- 
burgh, Pa. 


DESIGNER wanted b large company 
located in eastern ennsylvania; ex- 
perience in heavy machinery preferred; 
state age, experience and salary wanted 
in first letter. P213—Am. Mach., Phila. 


DETAILERS and tracers wanted by large 
company located in eastern Pennsyl- 
vania; experience in heavy machinery 
preferred ; state age, experience and sal- 
ary wanted in first letter. P214—Am. 
Mach., Phila. 


TOOLROOM foreman wanted, experienced 
on punch and die work for small inter- 
changeable parts, also milling fixtures 
and auto-machine and screw work; must 
be an efficient manager of help and be- 
lieve in specializing in machine work, as 
well as bench work; state in first letter 
your experience and employers during 
past 15 years, your age, eight, weight, 
religion and salary expected; location, 
Philadelphia. P754—Am. Mach., Phila. 

















Diemakers and 
Toolmakers 


WANTED 


Diemakers accustomed to first-class, 
all-around die work. 


Toolmakers having experience on high- 
grade jig and fixture work. Steady 
employment. 60c. per hour to start, 
on a 48-hour per week basis, time 
and a half for over-time. 


THE DALTON ADDING MACHINE CO. 
Norwood, Ohio 











INSTRUCTOR IN 
TOOL MAKING 


Wanted—a practical man _ thor- 
oughly versed in the trade to act as 
instructor in a newly established 
Apprentice School in tool making, 
at the plant of a well-known con- 
cern, manufacturing a line in small 
tools and gages. Reply must state 
age, technical and shop education, 
shop experience, wages expected 
and references. 
P851—Am. Mach. 











EXPERIMENTAL MEN 


One or two thoroughly experienced experimental 
men wanted on high-class automobile work. Also 
a thoroughly experienced motor assembler as 


ASSISTANT FOREMAN 
DORRIS MOTOR CAR COMPANY, ST. LOUIS, MO. 














June 28, 1917 


POSITIONS VACANT 


Buying—A MERICAN 











POSITIONS VACANT 


MACHINIS T—Section 











POSITIONS WANTED 





EXPERIENCED 





and competent man 
wanted to erect and manage shop manu- 
facturing bridge reamers, pneumatic rivet 
sets, punches and general shop tools. 
State experience and salary. P923—Am., 
Mach., Phila. 


FIRST-CLASS man, 


experienced on _ pre- 
mium systems; must be capable of set- 
ting rates on operations and assuming 
entire charge of department; position 
permanent; state experience and age. 
P597—Am. Mach., Chicago. 





DESIGNER with experience on machine 


tools; to be assistant to chief designer 
in plant located in western . Pennsyl- 
vania and manufacturing medium heavy 
machine tools; state age, experience, na- 
tionality, whether married or single, and 
salary expected. P791—Am. Mach., Phila. 





SUPERINTENDENT or general 


foreman 
to take full charge of ‘manufacturing and 
jobbing machine shop employing 69 to 
75 men. Job calls for man of large ex- 
perience, thorough mechanic, up to date 
on machine tool fixtures, production of 
duplicate parts, shop systems, good exec- 
utive and organizer, able to estimate 
prices, draw shop sketches, lay out and 
plan work. Only high grade men need 
apply. P927—Am. Mach. 





Wisconsin 





TOOL designer wanted, experienced on tools 


and fixtures for four-cylinder motors. 
P881—Am. Mach., Chicago. 


EMPLOYMENT AGENCIES 





GENERAL Engineering Agency, 


Pitts- 
burgh, Penn., requires experienced me- 
chanical engineers, superintendents, mas- 
ter mechanics, general foremen, mill- 
wrights and draftsmen for excellent 
Eastern, Central and Western vacancies. 





CORRESPONDENCE SERVICE 








THE undersigned provides a confidential 


service designed to locate openings. 
through correspondence, for men earning 
not less than $2500 and up to $25,000; 
all lines. Not an employment agency, 
but a constructive, initiative service, cov- 
ering individual negotiations. Estab- 
lished 1910. Complete privacy assured ; 
present connections in no way jeopar- 
dized. Send name and address only for 
explanatory details. R. W. Bixby, Sl 
Niagara Square, Buffalo, N. Y. 





We invite applications ‘ from 


first-class 


Cleveland Auto- 
matic Operators 
and Job Setters 


accustomed to operating 3}? and 
5}-in. machines. Steady employ- 
ment to cdpable men. 


P962—Am. Mach., (Chicago) 








Machine Shop Foreman 


for general charge of large machine 
shop manufacturing steam en- 
gines, pumps, and hydraulic ma- 
chinery; must reduce cost and 
produce accurate work with 
present equipment and available 
labor, and maintain equipment 
and a harmonious organization. 
Reply fully and in detail; stating 
age, experience, education, refer- 
ences and compensation expected. 


P714—Am. Mach. 














Canada 


ENGINEERING executive, high-grade 
man, experienced in general construction, 
manufacturing, machine shop work, and 
heavy shells, is open for a good offer 
only. PW936—Am. Mach. 






































Connecticut 





MECHANICAL executive, assistant super- 
intendent, tool room foreman. Broad ex- 
perience, interchangeable and machine 
work tools and production. Pw943— 
Am. Mach. 

PRODUCTION superintendent or engineer, 
age 35, employed, voluntarily desires 
change where services of practical me- 
chanic and executive is required; man 
able to organize, operate, plan, control, 
etc., the production and equipment under 
modern manufacturing methods; familiar 
with gasoline motor, small arms, machine 
tools, interchangeable parts, etc. PW946 
—Am. Mach. 








Cuba 


SUITABLE position 
Swedish technical college graduate, 28 
years old, 10 years’ experience from 
shops and drafting room, most on gaso- 
line engines, tools and special machin- 
ery. PW919—Am. Mach., Chicago. 





wanted in Cuba by 





Massachusetts 





TECHNICAL man with shop and drafting- 
room experience, at present employed by 
one of European governments as munition 
inspector, fuse specialty. seeks responsible 
executive position. PW908—Am. Mach. 





Mich‘can 


EFFICIENCY engineer, age 30; technical 
graduate; six years’ experience; past two 
years in charge of time study and effi- 
ciency department in shop employing 
3500 men; well versed in most modern 
methods of shop practice, correct feeds 
and speeds of machine tools and meth- 
ods of wage payment. PW922—Am. 
Mach., Chicago. 








MACHINISTS 


Capable men accustomed to machine tool work can secure steady employment 
on second shift with good wages. We need men on Lathes, Turret Lathes, Planers, 
Horizontal Boring Machines; also Vise Hands and Machine Erectors. 
portation refunded after two weeks of satisfactory service. 


Plainfield has a population of 35,000 and is located 25 miles from New York 
on the C.R.R. of N. J., and is a good home city in which to settle down. 


Write for application blank. 
Pond Works, Plainfield, New Jersey. 


NILES-BEMENT-POND CO. 


WANTED 


Trans- 










Works Engineer 
Chief Production Engineer 


Factory Superintendent 
Salary, $5000 


We are in immediate need of three thor- 
oughly capable and reliable men. for large 
manufacturing corporations engaged in 
agricultural implement, machine and 
machine tool lines. These positions are of 
unusual importance and require men who 
are thoroughly abreast with the times 
regarding up-to-date methods of manu- 
facture. Salary a secondary consideration. 


Vv. G. TRUEBLOOD & CO. 
Employment Service 
815-19 So. LaSalle St., Chicago 














MAN WANTED 


to take charge of small sized 


TOOL ROOM 


Must be experienced in deep 
drawing work. Only men 
who have successfully held 
similar positions will be 
considered. 

P933—Am. Mach., Chicago 








Planer Hands Wanted 


Thoroughly experienced 
men, able to read blue prints, 
and accustomed to heavy 
cast iron work. Steady po- 
sitions for reliable men, high 
wages and 10% bonus, 54 
1our shop. Address stating 
minimum wages and experi- 
ence fully. P.O. Box 195, 
New Haven, Conn. 
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AGENTS AND SALBSMEN 





EXECUTIVE, now employed as master 
mechanic and plant engineer of large 
corporation, formerly general superin- 
tendent of smaller concern, desires posi- 
tion as works manager or general super- 
intendent with company in need of man 
capable of building up and maintaining 
an efficient organization for the manufac- 
ture of machinery; married man, age 40; 
thorough mechanic and designer, experi- 
enced in best shop and foundry practice. 
PW952—Am. Mach. 


EFFICIENCY engineer desires permanent 
connection as such with modern concern 
where results will be recognized; seven 
years’ experience as mechanical and elec- 
trical engineer, and six years’ experience 
in charge of efficiency work in large plants 
for firm of professional efficiency engi- 
neers; reason for change, I dislike the 
frequent changes of location which breaks 
up my home; technical graduate, 36 years 
old; married. PW953—Am. Mach., Chi- 
cago. 


SUPERINTENDENT of factory or produc- 
tion superintendent; a practical mechanic 
with engineer’s training, successful ex- 
perience as an executive, well seasoned 
on modern up-to-date interchangeable 
manufacturing, familiar with all factory, 
office routing and system, open for posi- 
tion. PW959—Am. Mach., Chicago. 


New Jersey 


ENERGETIC young man (31 years) wants 
position as shop executive. Experience, 
machinist, rate setter, productive engi- 
neer, superintendent, work manager. Em- 
ployed at present. PW920—Am. Mach. 


PRACTICAL mechanic and designer, ex- 
perienced on special machinery, tools, 
dies, jigs, fixtures; specializes on labor 
saving devices, experimenting and im- 
provements. PW938—Am. Mach. 


SUPERINTENDENT; high-grade man; 
mechanical and electric manufacturing ; 
modern in all shop methods and a good 
executive; best of reference. PW955— 
Am. Mach. 


CAPABLE MAN, 34, married, desires con- 
nection with electrical or mechanical 
company operating in New Jersey; 16. 
years’ practical shop practice, cost, pro- 























duction, purchasing; will fit anywhere 
into organization; new shop preferred; 
references. PW903—Am. Mach. 





EFFICIENCY ENGINEER; American ; 
age 36; expert on labor-saving equipment 
and systematic methods of shop manage- 
ment; qualified machine designer, esti- 
ator and executive; have originality, 
pleasing personality, inventive and busi- 
ness ability; now employed as superin- 
tendent of small plant but wish similar 
position with a large business. PW948— 
Am. Mach. 


POSITION as general 
PW958—Am. Mach. 


New York ‘ 


SUPERINTENDENT, now employed, has 
good reason for wanting to make a 
change; experienced production, foundry 
and shop man and tool designer on auto- 
mobiles, aéro engines and small arms; 
location in New York City; after July 15. 
PW957—Am. Mach. 


DRAFTSMAN, mechanical, experienced de- 
signer, seeks position. PW956—Am. Mach. 





detail draftsman. 











OFFICE manager 


and accountant; 16 
shipbuilding, chemi- 
cals, fertilizers, oil, lumber, machine 
shop and exports; open for immediate 
engagement either as office manager, 
credit and collection manager, chief and 
cost accountant, production engineer or 
general efficiency man, using very lat- 
est time, labor and material saving de- 
vices; American (35), married. Froelic, 
118 Ave. I, Parkville, Brooklyn. 


years’ experience, 





EXPERIENCED mechanical 


draftsman 
and designer wants position. PW940— 


Am. Mach. 





WORKS engineer with responsible experi- 


ence in the design, construction and oper- 
ation of metal working, forge shops and 
heat-treating plants as well as in pro- 
duction and betterment work, is open 
for employment. PW864—Am. Mach. 





SUPERINTENDENT or general foreman, 


graduate mechanical engineer, 37 years 
of age, thorough mechanic, with 15 years’ 
practical experience, speaking English, 
Polish, Russian and German, now em- 
ployed as superintendent by a small man- 
ufacturing concern, desires broader field 
— greater opportunity. PW8s894—Am. 
ach. 





ENGINEER, 


long and varied experience, 
specialty systematizing and economizing, 
open for engagement; best references 
from important concerns. “Efficient,” 
1408 St. Nicholas Ave., New York. 


Representation Wanted 


A well-established engineering concern in 


New York City would like to represent a 
few firms for a well-defined territory. We 
wish to represent only firms producing 
high-quality goods . W912—Am. Mach. 





Solicitor Wanted 


Machine shop wants solicitor to solicit 


work; must be man of good appearance 
and be able to read drawings; good sal- 
ary and excellent chance for advance- 
ment. Answer, stating full qualifications, 
W911—Am. Mach. 





Eastern Representation Wanted 


An experienced mechanical engineer with 


commercial experience having New York 
office and foreign connections, desires to 
represent a manufacturer of machinery 
and mechanical devices in the East. Ad- 
dress E. A. Barth, Hudson Terminal 
Building, New York City. 





Hoisting Machinery Salesman 


between ages of 30 and 40; prefer, if possi- 


ble, man having experience machine shop, 
drafting room, general office, as well as 
actual selling; man of sound training and 
good judgment assured steadily increas- 
ing salary and good future. Reply, giv- 
ing all needful information in few words, 
to W891—Am. Mach. 








. MISCELLANEOUS 





FOREMAN ; 


35, twenty years’ experience 
in screw machine work. Ten years as 
general foreman and foreman of both 
automatic and hand turret lathes; ac- 
customed to the most accurate work; 
available at any reasonable time. PW 
918—Am. Mach. 





DRAFTSMAN, junior mechanical; experi- 


enced on automobiles and automatic ma- 
chinery; attending Polytechnic Institute, 
Brooklyn, evenings; highest credentials. 
PW924—Am. Mach. 





SHOP superintendent or master mechanic 


by a first class mechanic and reliable 
man, 40 years old, inventive ability, good 
organizer, 25 vears’ experience, at pres- 
ent employed by a New York state manu- 
facturer for 2 years; best references 
from same, available in two weeks. PW 
931—Am. Mach. 





MECHANICAL engineer; designer marine 


and stationary Diesel and steam engines, 
desires responsible position with manu- 
facturer or connection to start new con- 
cern. Had charge last 3 years develop- 
ing successful submarine Diesel engine. 
PW921—Am. Mach. 





Ohio 





SUPERINTENDENT; have had a_ broad 


experience of 20 years in mechanical 
work; a hustler and a good executive. 
PW839—Am. Mach., Chicago. 





AMERICAN, 


technical graduate, mechan- 
ical, 32, now employed, five years general 
experience shop and drafting room, wishes 
to become connected with progressive con- 
cern with opportunity to develop into 
valuable man in the organization. PW 
884—Am. Mach., Chicago. 





Pennsylvania 





CAPABLE MAN, 33, technical training, 18 
years’ shop experience, 2 years assistant 
foreman production department, experi- 
enced machine and engine building, seeks 
position with greater opportunity; loca- 
tion, Eastern States. PW951—Am. Mach. 


MECHANIC, 34 years old, holding respons- 
ible position, desires position as superin- 
tendent or assistant; experienced in han- 
dling help; all-around toolmaker; also 





experienced on light experimental devel- 
opment work, the last four years design- 
ing tools and special machines for the 
most exacting interchangeable manufac- 
ture; will furnish reference and reason 
for leaving present position. 
Am. Mach. 


PW947— 


WORKS engineer or assistant superintend- 


ent technical graduate, experienced in ma- 
chine shop and foundry, age 32, married, 
at present employed as machine-shop su- 
perintendent in plant employing over two 
hundred men. PW907—Am. Mach. 





AGENTS AND SALESMEN 








Experienced Machine Tool Salesman 


wanted for New York or Philadelphia ter- 


ritory ; excellent opportunity for one who 
can produce results; give full particulars. 
W1001—Am. Mach. 





GET a 


“Last Word,” the Test Indicator 
Par Excellence. H. A. Lowe, 1374 East 
88th St., Cleveland, Ohio. 





PATENT ATTORNEYS 





PATENTS. C. L. 


Parker, patent attorney. 
McGill Bldg., Washington, D. C. Inven- 
tor’s handbook sent upon request. 





I 


MPROVEMENTS wanted. Send for free 


bulletins listing manufacturers’ wants 
and book “Inventions—Patenting and 
Promoting.” Lancaster & Allwine, 262 


Ouray Building, Washington, D. C 








WANTED 
Machine Shop 


wanted, on or near the Atlantic coast pre- 


ferred ; something which will not require 
large capital; give particulars of work 
being done. W950—Am. Mach. 








FOR SALE 





Roots, 


Blowers 

Connersville and other sitive 
pressure and fan types; new and used; 
for furnaces, foundries, mills, mines and 
quick delivery; many sizes. 


factories ; 
Cincinnati, Ohio. 


The Clifton-Pratt Co., 





Entire Business 


of the Spinaway Boat Motor Co. for sale, 


including stock, jigs, tools, fixtures, pat- 
ents, etc., on account of the death of 
principal owner; a most excellent oppor- 
nm 9 Spinaway Boat Motor Co., Free- 
port, ° : 





16 Lb. Assorted Springs, 


light and heavy coils, 75 varieties for re- 


pairs and experiments, $2. M. G. Hub- 


bard Spring Co., Pontiac; Mich. 





for sale; 


Gear Shaper 
No. 6 Fellows, absolutely new. 
Immediate delivery. FS916—Am. Mach. 








INDUSTRIAL SITE 





CARLISLE, Penn., 


wants your machine 
shop; free factory sites suiting your re- 
quirements on the Philadelphia & Read- 
ing and the Cumberland Valley (branch 
of the Pennsylvania System) railroads; 
Baltimore freight classification; the low- 
est electric power rate in the state; all 
financial inducements consistent with 
business principles; adequate employees 
of high-grade, extraordinary housing 
facilities. Communicate direct with 
Chamber of Commerce. 
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U.S. Patent For Sale 


or manufacture on royalty 
basis. Shell-boring Tool, 
which cuts tool steel bills 
75%. Used by leading Shell 
Manufacturers in Canada. 
Address Patentee, 


278 Old Orchard Avenue, N. D. T. 
Montreal, Can. 








Machine Shop 


Fully equipped, well established and going 
machine shop, having capacity for $50,000 
to $75,000 annual business; have 25 belted 
tools, consisting of milling mrchines, plan- 
ers, 9 lathes, drill presses, etc., among the 
large tools are a 17-ton openside planer and 
84 in. turning and boring mill; have a re- 
liable superintendent and office man; rea- 
sons for selling, failing health. Address 


CHAS. W. SCHNECK 
Care Schneck Machine Co. 
Milwaukee, Wis. 





Shell Plant 


For Sale 
COMPLETE PLANT 


Installed since 1914 for the 
machining and assembling 
of 4.5 inch H. E. Shells, 
situated at Dartmouth, 
Nova Scotia, on line of Inter- 
colonial Railway with siding 
running into the works. 


Will sell the equipment ouf- 
right with privilege of rent- 
ing the building in event of 
the purchaser engaging in 
the same business. 


Starr Manufacturing Co., Ltd. 
Dartmouth, Nova Scotia, Canada 


FOR SALE 


Machine Shop and 
Foundry 


equipment doing good busi- 
ness in central Louisiana. 
$2000 cash, balance on easy 
terms. Will rent building at 
low rental. 


A. C. PEARCE, Baton Rouge, La. 

















WANTED 
Machine or a mechanical device to man- 
ufacture in quantities on royalty basis. 
Designer’s or manufacturer’s corres- 
pondence invited. 
W399—Am. Mach. 








AN OPPORTUNITY EXISTS 


for an active business man, preferably 
with technical training, with about 
$45,000 capital 


To Purchase Controlling Interest 


in long-established corporation in the 
Metropolitan district engaged in a 
manufacturing engineering business. 
Replies stating age, moral and business 
recommendations should be in detail 
and will be treated confidentially. 
Reason for this opportunity the death 
of an active member of the Company. 
BO671—Am.’ Mach. 











DO YOU NEED A NEW PLANT? 


You can secure this big property for an interest in your 
: Company (new or old) or we will sell or rent it. 


DESCRIPTION AND SIZES OF BUILDINGS 


MILL BUILDING NO. 1 


3-story, steel, concrete and brick. 
199 t. Om: w Gi HR. GU. Of... 2.02555 


Lie a ee : 


With 3 story “L’”’ (Toilets) having.... 


Standard Sprinkler System throughout. 


Completely wired for electrical operation. 


Well lighted on all four sides. 
Two large electric elevators. 


Sanitary toilets and washrooms on each floor. 
POWER HOUSE NO. 2 


1 story steel, concrete and brick. 
48 ft. 0 in. x 76 ft. 0 in. 


LUMBER SHED NO. 3 


118 ft. 0 in. x 38 ft. 0 in. 
1 story (high loft) frame building. 


DRY KILN NO. 4 
58 ft. 4 in. x 22 ft. 8 in. 
Steel, concrete and brick. 
Sprinkler system. 


.. . .30,893 sq. ft. 


LUMBER SHED NO. 5 


40 ft. 0 in. x 107 ft. 0 in. 


. .29,334 sq. ft. 


Rai: sq. ft. 


639 sq. ft. 





1 story (high loft) frame building. 


YARD OFFICE NO. 6: STABLE AND 
TOOL STORAGE NO. 8 (1 building) 


148 ft. 6 in. x 32 ft. 6 in. 
Two story, steel, concrete and brick building. 


Built-in safe in office. 


Living quarters over office. 


Modern tool storage room. 
Thoroughly equipped stable, sanitary. 
Harness room, box stalls, feed room, etc., etc. 


BLACKSMITH SHOP NO. 7 


Two forges. 


2 story, steel, concrete and brick. 


Track for hoist, etc., etc. 


STONE SHED NO. 9 


66 ft. 0 in. x 49 ft. 4 in. 
1 and 2 story frame. 


LOCATION PITTSBURGH 


If interested, submit your proposition to—W876 (Pa.)—Am. Mach. 
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POSITIONS WANTED 


POSITIONS WANTED 


AGENTS AND SALBSMEN 





EXECUTIVE, now employed as master 
mechanic and plant engineer of large 
corporation, formerly general superin- 
tendent of smaller concern, desires posi- 
tion as works manager or general super- 
intendent with company in need of man 
capable of building up and maintaining 
an efficient organization for the manufac- 
ture of machinery; married man, age 40; 
thorough mechanic and designer, experi- 
enced in best shop and foundry practice. 
PW952—Am. Mach. 


EFFICIENCY engineer desires permanent 
connection as such with modern concern 
where results will be recognized; seven 
years’ experience as mechanical and elec- 
trical engineer, and six years’ experience 
in charge of efficiency work in large plants 
for firm of professional efficiency engi- 
neers; reason for change, I dislike the 
frequent changes of location which breaks 
up my home; technical graduate, 36 years 
old; married. PW953—Am. Mach., Chi- 
cago. 


SUPERINTENDENT of factory or produc- 
tion superintendent; a practical mechanic 
with engineer’s training, successful ex- 
perience as an executive, well seasoned 
on modern up-to-date interchangeable 
manufacturing, familiar with all factory, 
office routing and system, open for posi- 
tion. PW959—Am. Mach., Chicago. 


New Jersey 


ENERGETIC young man (31 years) wants 
position as shop executive. Experience, 
machinist, rate setter, productive engi- 
neer, superintendent, work manager. Em- 
ployed at present. PW920—Am. Mach. 


PRACTICAL mechanic and designer, ex- 
perienced on special machinery, tools, 
dies, jigs, fixtures; specializes on labor 
saving devices, experimenting and im- 
provements. PW938—Am. Mach. 


SUPERINTENDENT; high-grade man; 
mechanical and electric manufacturing ; 
modern in all shop methods and a good 
executive; best of reference. PW955— 
Am. Mach. 


CAPABLE MAN, 34, married, desires con- 
nection with electrical or mechanical 
company operating in New Jersey; 16. 
years’ practical shop practice, cost, pro- 























duction, purchasing; will fit anywhere 
into organization; new shop preferred; 
references. PW903—Am. Mach. 





EFFICIENCY ENGINEER; American ; 
age 36; expert on labor-saving equipment 
and systematic methods of shop manage- 
ment; qualified machine designer, esti- 
ator and executive; have originality, 
pleasing personality, inventive and busi- 
ness ability; now employed as superin- 
tendent of small plant but wish similar 
position with a large business. PW948— 
Am. Mach. 


POSITION as general 
PW958—Am. Mach. 


New York ‘ 


SUPERINTENDENT, now employed, has 
good reason for wanting to make a 
change; experienced production, foundry 
and shop man and tool designer on auto- 
mobiles, aéro engines and small arms; 
location in New York City; after July 15. 
PW957—Am. Mach. 


DRAFTSMAN, mechanical, experienced de- 
signer, seeks position. PW956—Am. Mach. 





detail draftsman. 











OFFICE manager 


and accountant; 16 
shipbuilding, chemi- 
cals, fertilizers, oil, lumber, machine 
shop and exports; open for immediate 
engagement either as office manager, 
credit and collection manager, chief and 
cost accountant, production engineer or 
general efficiency man, using very lat- 
est time, labor and material saving de- 
vices; American (35), married. Froelic, 
118 Ave. I, Parkville, Brooklyn. 


years’ experience, 





EXPERIENCED mechanical 


draftsman 
and designer wants position. PW940— 


Am. Mach. 





WORKS engineer with responsible experi- 


ence in the design, construction and oper- 
ation of metal working, forge shops and 
heat-treating plants as well as in pro- 
duction and betterment work, is open 
for employment. PW864—Am. Mach. 





SUPERINTENDENT or general foreman, 


graduate mechanical engineer, 37 years 
of age, thorough mechanic, with 15 years’ 
practical experience, speaking English, 
Polish, Russian and German, now em- 
ployed as superintendent by a small man- 
ufacturing concern, desires broader field 
— greater opportunity. PW8s894—Am. 
ach. 





ENGINEER, 


long and varied experience, 
specialty systematizing and economizing, 
open for engagement; best references 
from important concerns. “Efficient,” 
1408 St. Nicholas Ave., New York. 


Representation Wanted 


A well-established engineering concern in 


New York City would like to represent a 
few firms for a well-defined territory. We 
wish to represent only firms producing 
high-quality goods . W912—Am. Mach. 





Solicitor Wanted 


Machine shop wants solicitor to solicit 


work; must be man of good appearance 
and be able to read drawings; good sal- 
ary and excellent chance for advance- 
ment. Answer, stating full qualifications, 
W911—Am. Mach. 





Eastern Representation Wanted 


An experienced mechanical engineer with 


commercial experience having New York 
office and foreign connections, desires to 
represent a manufacturer of machinery 
and mechanical devices in the East. Ad- 
dress E. A. Barth, Hudson Terminal 
Building, New York City. 





Hoisting Machinery Salesman 


between ages of 30 and 40; prefer, if possi- 


ble, man having experience machine shop, 
drafting room, general office, as well as 
actual selling; man of sound training and 
good judgment assured steadily increas- 
ing salary and good future. Reply, giv- 
ing all needful information in few words, 
to W891—Am. Mach. 








. MISCELLANEOUS 





FOREMAN ; 


35, twenty years’ experience 
in screw machine work. Ten years as 
general foreman and foreman of both 
automatic and hand turret lathes; ac- 
customed to the most accurate work; 
available at any reasonable time. PW 
918—Am. Mach. 





DRAFTSMAN, junior mechanical; experi- 


enced on automobiles and automatic ma- 
chinery; attending Polytechnic Institute, 
Brooklyn, evenings; highest credentials. 
PW924—Am. Mach. 





SHOP superintendent or master mechanic 


by a first class mechanic and reliable 
man, 40 years old, inventive ability, good 
organizer, 25 vears’ experience, at pres- 
ent employed by a New York state manu- 
facturer for 2 years; best references 
from same, available in two weeks. PW 
931—Am. Mach. 





MECHANICAL engineer; designer marine 


and stationary Diesel and steam engines, 
desires responsible position with manu- 
facturer or connection to start new con- 
cern. Had charge last 3 years develop- 
ing successful submarine Diesel engine. 
PW921—Am. Mach. 





Ohio 





SUPERINTENDENT; have had a_ broad 


experience of 20 years in mechanical 
work; a hustler and a good executive. 
PW839—Am. Mach., Chicago. 





AMERICAN, 


technical graduate, mechan- 
ical, 32, now employed, five years general 
experience shop and drafting room, wishes 
to become connected with progressive con- 
cern with opportunity to develop into 
valuable man in the organization. PW 
884—Am. Mach., Chicago. 





Pennsylvania 





CAPABLE MAN, 33, technical training, 18 
years’ shop experience, 2 years assistant 
foreman production department, experi- 
enced machine and engine building, seeks 
position with greater opportunity; loca- 
tion, Eastern States. PW951—Am. Mach. 


MECHANIC, 34 years old, holding respons- 
ible position, desires position as superin- 
tendent or assistant; experienced in han- 
dling help; all-around toolmaker; also 





experienced on light experimental devel- 
opment work, the last four years design- 
ing tools and special machines for the 
most exacting interchangeable manufac- 
ture; will furnish reference and reason 
for leaving present position. 
Am. Mach. 


PW947— 


WORKS engineer or assistant superintend- 


ent technical graduate, experienced in ma- 
chine shop and foundry, age 32, married, 
at present employed as machine-shop su- 
perintendent in plant employing over two 
hundred men. PW907—Am. Mach. 





AGENTS AND SALESMEN 








Experienced Machine Tool Salesman 


wanted for New York or Philadelphia ter- 


ritory ; excellent opportunity for one who 
can produce results; give full particulars. 
W1001—Am. Mach. 





GET a 


“Last Word,” the Test Indicator 
Par Excellence. H. A. Lowe, 1374 East 
88th St., Cleveland, Ohio. 





PATENT ATTORNEYS 





PATENTS. C. L. 


Parker, patent attorney. 
McGill Bldg., Washington, D. C. Inven- 
tor’s handbook sent upon request. 





I 


MPROVEMENTS wanted. Send for free 


bulletins listing manufacturers’ wants 
and book “Inventions—Patenting and 
Promoting.” Lancaster & Allwine, 262 


Ouray Building, Washington, D. C 








WANTED 
Machine Shop 


wanted, on or near the Atlantic coast pre- 


ferred ; something which will not require 
large capital; give particulars of work 
being done. W950—Am. Mach. 








FOR SALE 





Roots, 


Blowers 

Connersville and other sitive 
pressure and fan types; new and used; 
for furnaces, foundries, mills, mines and 
quick delivery; many sizes. 


factories ; 
Cincinnati, Ohio. 


The Clifton-Pratt Co., 





Entire Business 


of the Spinaway Boat Motor Co. for sale, 


including stock, jigs, tools, fixtures, pat- 
ents, etc., on account of the death of 
principal owner; a most excellent oppor- 
nm 9 Spinaway Boat Motor Co., Free- 
port, ° : 





16 Lb. Assorted Springs, 


light and heavy coils, 75 varieties for re- 


pairs and experiments, $2. M. G. Hub- 


bard Spring Co., Pontiac; Mich. 





for sale; 


Gear Shaper 
No. 6 Fellows, absolutely new. 
Immediate delivery. FS916—Am. Mach. 








INDUSTRIAL SITE 





CARLISLE, Penn., 


wants your machine 
shop; free factory sites suiting your re- 
quirements on the Philadelphia & Read- 
ing and the Cumberland Valley (branch 
of the Pennsylvania System) railroads; 
Baltimore freight classification; the low- 
est electric power rate in the state; all 
financial inducements consistent with 
business principles; adequate employees 
of high-grade, extraordinary housing 
facilities. Communicate direct with 
Chamber of Commerce. 





June 28, 1917 
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U.S. Patent For Sale 


or manufacture on royalty 
basis. Shell-boring Tool, 
which cuts tool steel bills 
75%. Used by leading Shell 
Manufacturers in Canada. 
Address Patentee, 


278 Old Orchard Avenue, N. D. T. 
Montreal, Can. 








Machine Shop 


Fully equipped, well established and going 
machine shop, having capacity for $50,000 
to $75,000 annual business; have 25 belted 
tools, consisting of milling mrchines, plan- 
ers, 9 lathes, drill presses, etc., among the 
large tools are a 17-ton openside planer and 
84 in. turning and boring mill; have a re- 
liable superintendent and office man; rea- 
sons for selling, failing health. Address 


CHAS. W. SCHNECK 
Care Schneck Machine Co. 
Milwaukee, Wis. 





Shell Plant 


For Sale 
COMPLETE PLANT 


Installed since 1914 for the 
machining and assembling 
of 4.5 inch H. E. Shells, 
situated at Dartmouth, 
Nova Scotia, on line of Inter- 
colonial Railway with siding 
running into the works. 


Will sell the equipment ouf- 
right with privilege of rent- 
ing the building in event of 
the purchaser engaging in 
the same business. 


Starr Manufacturing Co., Ltd. 
Dartmouth, Nova Scotia, Canada 


FOR SALE 


Machine Shop and 
Foundry 


equipment doing good busi- 
ness in central Louisiana. 
$2000 cash, balance on easy 
terms. Will rent building at 
low rental. 


A. C. PEARCE, Baton Rouge, La. 

















WANTED 
Machine or a mechanical device to man- 
ufacture in quantities on royalty basis. 
Designer’s or manufacturer’s corres- 
pondence invited. 
W399—Am. Mach. 








AN OPPORTUNITY EXISTS 


for an active business man, preferably 
with technical training, with about 
$45,000 capital 


To Purchase Controlling Interest 


in long-established corporation in the 
Metropolitan district engaged in a 
manufacturing engineering business. 
Replies stating age, moral and business 
recommendations should be in detail 
and will be treated confidentially. 
Reason for this opportunity the death 
of an active member of the Company. 
BO671—Am.’ Mach. 











DO YOU NEED A NEW PLANT? 


You can secure this big property for an interest in your 
: Company (new or old) or we will sell or rent it. 


DESCRIPTION AND SIZES OF BUILDINGS 


MILL BUILDING NO. 1 


3-story, steel, concrete and brick. 
199 t. Om: w Gi HR. GU. Of... 2.02555 


Lie a ee : 


With 3 story “L’”’ (Toilets) having.... 


Standard Sprinkler System throughout. 


Completely wired for electrical operation. 


Well lighted on all four sides. 
Two large electric elevators. 


Sanitary toilets and washrooms on each floor. 
POWER HOUSE NO. 2 


1 story steel, concrete and brick. 
48 ft. 0 in. x 76 ft. 0 in. 


LUMBER SHED NO. 3 


118 ft. 0 in. x 38 ft. 0 in. 
1 story (high loft) frame building. 


DRY KILN NO. 4 
58 ft. 4 in. x 22 ft. 8 in. 
Steel, concrete and brick. 
Sprinkler system. 


.. . .30,893 sq. ft. 


LUMBER SHED NO. 5 


40 ft. 0 in. x 107 ft. 0 in. 


. .29,334 sq. ft. 


Rai: sq. ft. 


639 sq. ft. 





1 story (high loft) frame building. 


YARD OFFICE NO. 6: STABLE AND 
TOOL STORAGE NO. 8 (1 building) 


148 ft. 6 in. x 32 ft. 6 in. 
Two story, steel, concrete and brick building. 


Built-in safe in office. 


Living quarters over office. 


Modern tool storage room. 
Thoroughly equipped stable, sanitary. 
Harness room, box stalls, feed room, etc., etc. 


BLACKSMITH SHOP NO. 7 


Two forges. 


2 story, steel, concrete and brick. 


Track for hoist, etc., etc. 


STONE SHED NO. 9 


66 ft. 0 in. x 49 ft. 4 in. 
1 and 2 story frame. 


LOCATION PITTSBURGH 


If interested, submit your proposition to—W876 (Pa.)—Am. Mach. 
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MACHINES OR PARTS 
BUILT ON CONTRACT 
We have complete quel ment, with every facili- 
ty, for manufacturin ht or medium machin- 


ery or parts in quan hy at reasonable prices. 
Write us your requirements. 


E. R. Knott Machine Co., 156 Pearl St., Boston 








If you are in that vicinity so much the better, but 
whether you're near or far we can show you results 
on Contract Work or manufactured parts and 
special machines. 

We are a equip to do medium an yeavy 
Planing, As and J. & 

Machine — Write for Ehorusction” o ‘the 


SHEPHERD ENGINEERING COMPANY 
Williamsport, Pa. 








Dies, Jigs and Fixtures 


We are equipped to do all kinds of tool work. 

We also specialize on Special Machinery and 

kindly ask that you submit your blueprints for 

estimates. 

The Standard Die, Tool and Machine Co. 
Toledo, Ohio . 








PRECISION 


JIGS, FIXTURES, DIES, 
GAUGES, SPECIAL TOOLS 


Special Machinery—Sheet Metal 
Stamping—Model and Experi- 
mental Work. 


The Ideal Machine & Tool Co. 


132-134 Opera Place, Cincinnati, Ohio 








SPECIAL MACHINERY 

Built to Order 
We have splendid facilities for producing special 
machinery of all kinds, and are prepared to guar- 
antee satisfaction—both as regards workmanship 
and price. We have foundry facilities and an up- 
to-date machine shop. Send us blue-prints and 
give us an opportunity to quote you price. We 
can save you money. 


Lambert & Todd Machine Co., Camden, N. J. 








Machine Contract Work 
WANTED 
Thoroughly equipped with modern 
machine shops, we can render prompt 
and efficient service. 
Special Machinery Building and 
Contract for Parts Solicited. 

STRATTON & BRAGG CO., Petersburg, Va. 











STEINER BROTHERS 


Office and Shop: Lima, Ohio 
Box 454 


Designers and Builders of 
Tools, Jigs, Fixtures, 
Special Machinery, 
Etc. 





Send Blueprints for estimate. 
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The Hallmark of Quality 


We have built up a reputation on Dies, Jigs, Fixtures, 
Gauges and Special Machinery, which we have manu- 
factured for our various customers, based on quality. 


Our customers come back to us year after year on that 
basis, that the work we give them be on a par with the 
quality of their products. 


If you are manufacturing a high class product and want 
special Tool work done which will enable you to keep 
up your standard, then write us. Send us your blue- 
prints. You won’t be disappointed. 
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The Gem City Machine Company, Dayton, 


WE are now in position to give 
IT Prompt Deliveries on your 

PAYS gages, tools, dies, jigs, fixtures and 
TO MAKE special machinery. We will also 
design and build any of these tools. 


Any inquiries will be cheerfully attended to. 


Ohio 








Brass and Bronze Castings, Bushings and Bearings 


We are equipped to turn out first-class work and guarantee 
workmanship and materials. 


If you have special jobs ask us first for prices. 


The Columbus Brass Company 
Columbus - Ohio 























The Simplex Tool Co., Woonsocket, R. I. 








#.For 18 Years Accurate 
we have been manufacturing them—precision, Punches 
careful workmanship and excellent material have and 
been our watchwords. Write for information. <— Di 

es 



























June 28, 1917 
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Largest and best 
equipped Fac- 
tory in the W orld 
for manufactur- 
ing Automatic 


TOBACCO 


MACHINERY 


AMERICAN MACHINE & FOUNDRY COMPANY 


New York Office: 511 Fifth Avenue, New York 





Main Office and Factory: 5520 Second Avenue, Brooklyn, New York 


Also builders of 
high grade spe- 
cial and automat- 
ic Machinery, 
Jigs, Tools, 
Gauges and 
+ + Fixtures * + 











FIXTURES 


Jigs, Fixtures, Gauges, Dies 

or Tool Work, handled by 

us speedily and econom- 

ically. Write for particulars. 
EXCEL MFG. CO., 


7 Sherman St., Charlestown Dist., 
Boston, Mass. 








Lincoln Machine Company 


Successors to Dover-McDevitt Company 


Mechanical Engineers and Manufacturers 


‘Special Tools, High-Grade Machinery 
and Interchangeable Machine Parts 


Johansson Gage Standards 


Main and Carver Sts., Pawtucket, R. I., U. S. A. 


J. Frederick McCloskey, Pres., Mgr. 


Jas. F. Pullan, Supt. 


John N. McDevitt, V. Pres. 
N. ¥. Representative: E. J. Peirce, Jr., 253 Broadway, Suite 502 


BRASS SCREW MACHINE 
PRODUCTS 


Ranging from } in. to 2} in. diameter. We have 
large and excellent facilities, and if it can possibly 
be made on a screw machine, we can make it. Send 
us your blueprints or samples and we will quote you 
prices. ‘ 

ANSONIA MPG. CO., Ansonia, Conn., U. S. A. 








rorcinc DIES 


Design and make all kinds of Drop Forging 
Dies, Trimmers and Sheet Metal Dies. Try 
us on your next order. 


The Hartford Drop Forge Co., Hartford, Conn. 

















More than a Machine Shop— 


Anyone with sufficient funds could fill a plant with good 
machine tools and some sort of mechanics. 
make a machine shop. 


That would 
We have something more—an 
organization of specialists in the desigu and construction of 


High Grade Tools, Dies and Special Machinery 


—and this organization can be part of yours. Their 
service in all or in part will go into your work. Send us 
your blueprints for quotations. 


The Industrial Tool Die and Engineering Co., Dayton, O. 














Jigs, Fixtures, 
Gauges and 
Special Machinery 


We have a well-equipped machine 
shop for Going, all kinds of Tool Work 
and building Special Machinery. 


We also have an efficient, modern 
foundry, which is operated separately 
where we make the finest grade of 
Brass, Bronze and Aluminum Cast- 
ings. 

Tell us your needs for either machine 
work or Castings and we will be glad 
to show you what we can do. 


THE RIDER-BAGG CO. 
Springfield, Mass. 
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MACHINES OR PARTS 
BUILT ON CONTRACT 
We have complete quel ment, with every facili- 
ty, for manufacturin ht or medium machin- 


ery or parts in quan hy at reasonable prices. 
Write us your requirements. 


E. R. Knott Machine Co., 156 Pearl St., Boston 








If you are in that vicinity so much the better, but 
whether you're near or far we can show you results 
on Contract Work or manufactured parts and 
special machines. 

We are a equip to do medium an yeavy 
Planing, As and J. & 

Machine — Write for Ehorusction” o ‘the 


SHEPHERD ENGINEERING COMPANY 
Williamsport, Pa. 








Dies, Jigs and Fixtures 


We are equipped to do all kinds of tool work. 

We also specialize on Special Machinery and 

kindly ask that you submit your blueprints for 

estimates. 

The Standard Die, Tool and Machine Co. 
Toledo, Ohio . 








PRECISION 


JIGS, FIXTURES, DIES, 
GAUGES, SPECIAL TOOLS 


Special Machinery—Sheet Metal 
Stamping—Model and Experi- 
mental Work. 


The Ideal Machine & Tool Co. 


132-134 Opera Place, Cincinnati, Ohio 








SPECIAL MACHINERY 

Built to Order 
We have splendid facilities for producing special 
machinery of all kinds, and are prepared to guar- 
antee satisfaction—both as regards workmanship 
and price. We have foundry facilities and an up- 
to-date machine shop. Send us blue-prints and 
give us an opportunity to quote you price. We 
can save you money. 


Lambert & Todd Machine Co., Camden, N. J. 








Machine Contract Work 
WANTED 
Thoroughly equipped with modern 
machine shops, we can render prompt 
and efficient service. 
Special Machinery Building and 
Contract for Parts Solicited. 

STRATTON & BRAGG CO., Petersburg, Va. 











STEINER BROTHERS 


Office and Shop: Lima, Ohio 
Box 454 


Designers and Builders of 
Tools, Jigs, Fixtures, 
Special Machinery, 
Etc. 





Send Blueprints for estimate. 
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The Hallmark of Quality 


We have built up a reputation on Dies, Jigs, Fixtures, 
Gauges and Special Machinery, which we have manu- 
factured for our various customers, based on quality. 


Our customers come back to us year after year on that 
basis, that the work we give them be on a par with the 
quality of their products. 


If you are manufacturing a high class product and want 
special Tool work done which will enable you to keep 
up your standard, then write us. Send us your blue- 
prints. You won’t be disappointed. 
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The Gem City Machine Company, Dayton, 


WE are now in position to give 
IT Prompt Deliveries on your 

PAYS gages, tools, dies, jigs, fixtures and 
TO MAKE special machinery. We will also 
design and build any of these tools. 


Any inquiries will be cheerfully attended to. 


Ohio 








Brass and Bronze Castings, Bushings and Bearings 


We are equipped to turn out first-class work and guarantee 
workmanship and materials. 


If you have special jobs ask us first for prices. 


The Columbus Brass Company 
Columbus - Ohio 























The Simplex Tool Co., Woonsocket, R. I. 








#.For 18 Years Accurate 
we have been manufacturing them—precision, Punches 
careful workmanship and excellent material have and 
been our watchwords. Write for information. <— Di 

es 



























June 28, 1917 
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Largest and best 
equipped Fac- 
tory in the W orld 
for manufactur- 
ing Automatic 


TOBACCO 


MACHINERY 


AMERICAN MACHINE & FOUNDRY COMPANY 


New York Office: 511 Fifth Avenue, New York 





Main Office and Factory: 5520 Second Avenue, Brooklyn, New York 


Also builders of 
high grade spe- 
cial and automat- 
ic Machinery, 
Jigs, Tools, 
Gauges and 
+ + Fixtures * + 











FIXTURES 


Jigs, Fixtures, Gauges, Dies 

or Tool Work, handled by 

us speedily and econom- 

ically. Write for particulars. 
EXCEL MFG. CO., 


7 Sherman St., Charlestown Dist., 
Boston, Mass. 








Lincoln Machine Company 


Successors to Dover-McDevitt Company 


Mechanical Engineers and Manufacturers 


‘Special Tools, High-Grade Machinery 
and Interchangeable Machine Parts 


Johansson Gage Standards 


Main and Carver Sts., Pawtucket, R. I., U. S. A. 


J. Frederick McCloskey, Pres., Mgr. 


Jas. F. Pullan, Supt. 


John N. McDevitt, V. Pres. 
N. ¥. Representative: E. J. Peirce, Jr., 253 Broadway, Suite 502 


BRASS SCREW MACHINE 
PRODUCTS 


Ranging from } in. to 2} in. diameter. We have 
large and excellent facilities, and if it can possibly 
be made on a screw machine, we can make it. Send 
us your blueprints or samples and we will quote you 
prices. ‘ 

ANSONIA MPG. CO., Ansonia, Conn., U. S. A. 








rorcinc DIES 


Design and make all kinds of Drop Forging 
Dies, Trimmers and Sheet Metal Dies. Try 
us on your next order. 


The Hartford Drop Forge Co., Hartford, Conn. 

















More than a Machine Shop— 


Anyone with sufficient funds could fill a plant with good 
machine tools and some sort of mechanics. 
make a machine shop. 


That would 
We have something more—an 
organization of specialists in the desigu and construction of 


High Grade Tools, Dies and Special Machinery 


—and this organization can be part of yours. Their 
service in all or in part will go into your work. Send us 
your blueprints for quotations. 


The Industrial Tool Die and Engineering Co., Dayton, O. 














Jigs, Fixtures, 
Gauges and 
Special Machinery 


We have a well-equipped machine 
shop for Going, all kinds of Tool Work 
and building Special Machinery. 


We also have an efficient, modern 
foundry, which is operated separately 
where we make the finest grade of 
Brass, Bronze and Aluminum Cast- 
ings. 

Tell us your needs for either machine 
work or Castings and we will be glad 
to show you what we can do. 


THE RIDER-BAGG CO. 
Springfield, Mass. 
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MACHINE: WORK WANTED 
Light and medium weight machinery, 
machine parts, tools, dies, jigs, fixtures, 
etc. Turret lathe and screw machine 
work. 


IDEAL Wrapping Machine Co. 
Middletown, N. Y. 
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Complete Machines or 
Parts Manufactured 
Special Machinery Made. 


GREEN BAY BARKER CO.,'Green Bay, Wis. ne 4 
. =e Every P-S 


MODERN TOOL MAKING > Wrench is 
METHODS | an Achievement 




































































ARE WHAT WE EMPLOY ’ e_becnuse of the degree of excellence re- 
quired to pass our tests. 


In the manufacture of Tools, : : 

n this—the biggest exclusively d - 
Dies, Jigs and Fixtures. This : ing plant—there is practically yp 
means that they are made for an inferior forging to escape rejection. 
better, more accurate and This care applies not only to wrenches, but 
with a saving of time and ‘ to special drop forgings of every kind 
money. Correspondence which we are equipped to make. 


solicited. i Page-Storms Drop Forge Co. 


THE MODERN TOOL, DIE & 
MACHINE CO. Chicopee, Mass. 


Columbus, O. 





























E have special facilities for mak- 
ing quick delivery on contract 
on medium and small sized machine 
parts, also complete special machines, 
Can handle special developing and designing. 


THE WM. GENT MACHINE COMPANY 
843 East 93rd Street, Cleveland, Ohio 
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DIES — JIGS — GAUGES 
Special Tools 
First class, up-to-date 


shop. Most efficient serv- 

ice. Prompt delivery fur- 

nished. Give us a trial. 
KREBS MANUFACTURING CO, 
347-348 E. Ohio St. Chicago 


Worcester Machine Screw Co. 


At Your Disposal Set Screws Cap Screws 


25,000 Feet nina 
of Floor Space Screw Machine Products 


equipped with modern machine 

oy el Worcester, Massachusetts 
ing large machines or jigs, fix- 
tures, gauges, etc., let us hear 
from you. We make from a 
screw to a milling machine. Our 
Champion Tapper is the delight 


of the instrument maker. PRECISION TOOLS 
Dies — Jigs — Fixtures — Gauges 


Blair Tool & Machine Works, Inc. Accurate Workmanship. Prompt Deliveries Guaranteed. 
515 Greenwich Street, New York A. RIMELSPACHER & CO., 374-380 Jelliff Avenue, Newark, N. J. 
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Step this way if you’re particular \ 



























WZZZZA 


Honestly, we don’t believe you 
can beat us at wanting to see 
that a job’s done right. 


We have often been afraid that 
we were a little over-particular. 


It doesn’t matter whether it’s 
a special machine we’re building 
or a die, a jig, a fixture or any- 
thing of the sort. 


We fuss over it until it is done 
as well as it can be done—abso- 
lutely. 


Of course, the finest special 
machinery shop in New England 
helps us achieve our purpose. 


And well-paid, expert work- 
men of whose skill we are proud, 
are more than half the battle. 

So if you want any kind of 
work done ‘‘outside’’ and want 
it to be of the highest grade— 


SST7~ 
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SSS ZEEE 


Well, we know we can give you 


satisfaction. 
Hartford Special 
Machinery Co 
287 Homestead Ave. 


Hartford, Conn. 
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Don’t place a contract for 
tools, jigs, gauges or fix- 
tures without writing us. 
Special machines designed 
and built. Light contract 
manufacturing. All work 
checked by the Johansson 
Gauging System. 








Work 











When You Want Something in a Hurry G.Pésk 


WADELL-BOWEN Co., Inc. specns see 6S 


for your Special Tools, Dies, Jigs, Fixtures, Special Machin- More | than | thirty- four 7 ears’ experience in drawing, spinning and stamping 











floor abies us to 
ery and Machine Parts. Design g ‘and inventions perfected. metals and a plant cov covering | SG py. lee 
109-111 TICHENOR ST., NEWARK, N. J. a (_,Seunen, PAESCHKE & FREY CO., 1301-1700 St. Paul Ave., . MILWAUKEE, U. S.A 
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WE SPECIALIZE ON 


Dies, Punch Press Work and Stampings 


Let us quote on your blue prints. 
14 N. May Street, 


CENTRAL DIE WORKS, 


Best work. Prompt Deliveries. 
CHICAGO, ILLINOIS 














Ohmer Fare Register Co., Dayton, Ohio 


Tools 


Fine Machine 
Parts 


Die Castings 


Screw Machine 
Product 


Patterns 


We have the men and the machinery to meet 
your most exacting requirements. We have a 
reputation to sustain for designing and making 
tools of the greatest accuracy where accuracy 1s 
required. 

We are prepared to manufacture fine machine 
parts such as gear work, clock movements and 
all kinds of intricate devices ~equiring unusual 
experience and skill. 


Our die castings are of the highest possible 
grade. Our pattern work and our screw machine 
products are up to the high standard we have 
always taken pride in maintaining. 


We can satisfy your needs promptly and 
reasonably. Let us bid on your work now. 


Ohmer Fare Register Co. 
Dayton, Ohio 
Address Contract Dept. A. 


epeenennanes 


spueesusoncenneencenneen 





Your work 


interests us 


—because we are organized for it. Modern machine equipment, 


150 toolmakers, drau 


tsmen and mechanics, expert engineers, 


and 40,000 sq. feet of floor space—all are ready for your contract. 
You would be interested in our proposition. 


The Steel Preducts Engineering Co., Springfield, Ohio 











i 





We specialize in the manufacture of 


Dies, Jigs, Fixtures and Gauges 


special machinery and tool designing. 
quote you. 


WEBER & SCHER MFG. CO. 


We solicit your inquiries. 


Send blueprints and let us 


24 Scott St., Newark, N. J. 








WE are in a position to handle some additional 


machine work. 


Let us quote prices and delivery 


from your blueprints and specifications. 
THE SINCLAIR-SCOTT CO., Baltimore, Md. 














ACCURACY EFFICIENCY 
GAUGES, DIES, TOOLS, 
SPECIAL MACHINERY 


ROBBINS, GAMWELL & CO. 
PITTSFIELD, MASS. 











Contract Now for 


Finished Hexagon Nuts 


We can make very prompt deliveries on sizes 
from } to 1}-in. 
Send us your specifications for quotations. 


The Toledo Screw Products Company 
Toledo, Ohio 


Screw Machine Products 


Anything in Screw Products—from 4- 
in. to 2-in. diameter 
Also Tools—Jigs—Fixtures 
Special Machines Built 
PROMPT DELIVERY—PRICES RIGHT 


CONNERY MACHINE & TOOL COMPANY 
Springfield, Mass. 











WANTED 


MACHINE WORK 


BY WELL EQUIPPED MACHINE 
SHOP IN NEW YORK CITY. 


Rate, 85c. per hour. Telephone—W orth 2652 












wine 
 & 6 


SCHROEDER BR® 
new ost TOOL MAKERS tw overex 


Let us make your Jigs and Fixtures 
Dies, Gauges and other fine wore 


TORRINGTON - - - CONN. 

















CITY MACHINE & TOOL WORKS 





DAYTON, OHIO 
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Jigs, Fixtures, Gages, 
Dies, Special Machinery 
——_—_—_—_=_=== 


We want you to con- 
sider our plant Your shop 


We want you to send us an order in the same manner in jig I’d like to have you get out by Saturday. Put the 
which you would hand it to one of your foremen— best men you have on it—it’s got to be good.” 

That is, with full anticipation that it will be delivered at ’s th itud d like to h hold toward 
the time specified, and of the quality desired. ee ae ee ee Ee 
You know how you would call a foreman into your office 

and greet him with a—Say, Mike, here’s an order for a No foreman ever was more worthy of the trust 


Mehl Machine Tool and Die Co. 


Roselle, N. J. 

















THAT SPECIAL MACHINE 


can be designed, Govetoped and baits ta any quantity on @ contract heats in 
this modern factory covering 40,000 sq.ft.—by an organization backed b 

41 years’ experience in this line of work. You furnish the drawing—we'll 
build your special machinery, dies, jigs, fixtures or tools. We promise you 
c service and attention at reasonable terms. Send in your specificae 









tions. 


Cc. H. COWDREY MACHINE WORKS 


Fitchburg, Mass. 


Gages, Jigs 
| SPECIAL TOOLS 


Send us your blueprints and 
get our prices and deliveries. 


Bicknell-Thomas Co. 
Greenfield - Mass., U. S. A. 
















































3 a 
We Build Anything Let us manufacture your small machines 
in light and medium machinery, any quantity. or interchangeable parts in quantities at 
Tools, Fixtures, Jigs and Dies for inte e ° e 
: able production. Experimental and Model Work. liberal prices, we know how to do it. 
i aS Bn it gh Mac nine © cee CW375—American Machinist 
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Are these men 
working for you? 


—for the men are members of 
the Krasberg organization, the 
organization whose exceptional 
facilities are at your service. 


Send along a blueprint or 
sample of your work for esti- 
mate—today. 


KRASBERG MFG. CO. 


412-420 Orleans St. Chicago, Il. 














Machine Design Construction 
SPECIAL TOOLS 


JIGS FIXTURES, DIES, GAGES 
FORM CUTTERS 





JOHANSSON GAGING SYSTEM 


Parker Machine Co. - 221 High St., Boston 





KRASBERG 


Dies, Jigs, Cutters, Fixtures, 
Gauges, Special Machinery, etc. 







Are you familiar with the accuracy, per- 
manency and interchangeability of the 
tools they produce? 


You are if you have ordered 

















Lighter and Stronger 
than Castings 
And less costly, too, are 


stampings made from hot 
and cold 


Rolled Strip Steel 


Our estimate will convince 
you—send along a sample 
of your work or blue- 
print—today. 

American Tube & | Stamping Ce Co. 



































Bridgeport 











We are EXPERT TOOL MAKERS on 
FIXTURES, GAUGES, JIGS, TOOLS, 


DIES AND MACHINE EQUIPMENT 


Shell tools our specialty. 
We make all kinds. What do you need? 


WM. GARDAM & SON, Inc. 108-114 Park Place, New York 


EStablished 1870 Incorporated 1901 
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THE BROWN BAG FILLING MACHINE CO. 
FITCHBURG, MASS. 


SCREW MACHINE PRODUCTS 
SPECIAL TOOLS AND MACHINERY 
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201 Buttonwood Street 





Automobile Transmissions and Parts 

Spur, Bevel, Spiral and Worm Gears 
Punch and Die Blocks 

iu. S. Gov’t. Gauges } 
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WORKMANSHIP 
GUARANTEED 


American Die and Tool Company 


LRA 
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- Reading, Pa. 


Manufacturers and Contracting Machinists 


Boilermakers’ Punches, Dies and Tools 

Heat Treating a Specialty 

Any work on lathes, screw machines, drill presses, 
planers, shapers, grinders, etc. 


Send specifications for estimates 








STAMPINGS 














QUALITY—SERVICE 


Screw Machine Products 
ANY PART TURNED FROM BAR 








Nuts or Cap Screws 


Machine Tool Specials 
Ball Crank Handles—Steel Washers— 
Gear Blanks 


Write for Latest Catalogue. 









The Cincinnati Screw Co. 
Twightwee (Cincinnati Suburb) Ohio 
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Milling Cutters, Gauges, Jigs, Dies, 
Fixtures and Light Machinery— 


‘Our experience and equipment is at 





your service. Let’s have your inquiries. 


j The Gamewell peti 
Newton Upper Falls 

















Tools or Machines Built on Contract 


ed into our new, modern plant, where we have the best 
duu pede = uipment with skilled workmen to turn out high-grade 
tool room work of 6 rubs Do light manufacturing, build machin- 








ery or parts to order, — 
Send us your blueprints and let us tell you what we can do for you. : 
L. Lindstrom Die, Tool & Gauge Works, Bridgeport, Conn. E 


AMM 








Kales Stamping Company 
wate hye 


The Kales-Haskel Co. 


ANNOUNCE CHANGE OF FIRM NAME. THERE HAS BEEN 
NO CHANGE IN THE ORGANIZATION OR PRODUCT OF 
THE COMPANY. 
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of your work or blue- 
print—today. 

American Tube & | Stamping Ce Co. 



































Bridgeport 











We are EXPERT TOOL MAKERS on 
FIXTURES, GAUGES, JIGS, TOOLS, 


DIES AND MACHINE EQUIPMENT 


Shell tools our specialty. 
We make all kinds. What do you need? 


WM. GARDAM & SON, Inc. 108-114 Park Place, New York 


EStablished 1870 Incorporated 1901 
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THE BROWN BAG FILLING MACHINE CO. 
FITCHBURG, MASS. 


SCREW MACHINE PRODUCTS 
SPECIAL TOOLS AND MACHINERY 
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201 Buttonwood Street 





Automobile Transmissions and Parts 

Spur, Bevel, Spiral and Worm Gears 
Punch and Die Blocks 

iu. S. Gov’t. Gauges } 
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WORKMANSHIP 
GUARANTEED 


American Die and Tool Company 
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- Reading, Pa. 


Manufacturers and Contracting Machinists 


Boilermakers’ Punches, Dies and Tools 

Heat Treating a Specialty 

Any work on lathes, screw machines, drill presses, 
planers, shapers, grinders, etc. 


Send specifications for estimates 








STAMPINGS 














QUALITY—SERVICE 


Screw Machine Products 
ANY PART TURNED FROM BAR 








Nuts or Cap Screws 


Machine Tool Specials 
Ball Crank Handles—Steel Washers— 
Gear Blanks 


Write for Latest Catalogue. 









The Cincinnati Screw Co. 
Twightwee (Cincinnati Suburb) Ohio 
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Milling Cutters, Gauges, Jigs, Dies, 
Fixtures and Light Machinery— 


‘Our experience and equipment is at 





your service. Let’s have your inquiries. 


j The Gamewell peti 
Newton Upper Falls 

















Tools or Machines Built on Contract 


ed into our new, modern plant, where we have the best 
duu pede = uipment with skilled workmen to turn out high-grade 
tool room work of 6 rubs Do light manufacturing, build machin- 








ery or parts to order, — 
Send us your blueprints and let us tell you what we can do for you. : 
L. Lindstrom Die, Tool & Gauge Works, Bridgeport, Conn. E 


AMM 








Kales Stamping Company 
wate hye 


The Kales-Haskel Co. 


ANNOUNCE CHANGE OF FIRM NAME. THERE HAS BEEN 
NO CHANGE IN THE ORGANIZATION OR PRODUCT OF 
THE COMPANY. 
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Work 
Wanted 


Have you any lathe 
work that you want 
handled promptly and 
accuratelyP We have 
a well-equipped shop, 
40,000 sq. ft. floor 
space and can nandle 
your work up to 30- 
in. capacity. Satis- 
faction guaranteed. 


Write us. 


TABER PUMP CO. 
291 Elm Street 
Buffalo, N. Y. 


SERVICE 





Jigs—Dies and Tools 


The Sheffield Machine & Tool Co., Dayton, Ohio 


SERVICE 


























MIGNON WIRELESS CORPORATION, Elmira, New York, U. S. A. 


We Can Save You Money by Letting Us Quote You on Your Requirements 


Orders for Making Tools, Dies, 
Jigs, Fixtures and Gauges, Screw 
Machine and Punch Press Work 


as well as Electrical and Experimental Propositipns of — 
“Siuepring of all description developed and manufactured, etc. re Wetiveries. 
Your weck fer Largest and best equipped plant atisetaction 
CaP Cee for your work in New York State. Gusssatess. 


Such as 























work—one only. 


course, every type of work of this kind—jigs and fixtures, gauges, dies, 


ete. Give us the opportunity to show what we can do for you. Write 
for particulars. 





BRIDGEPORT, CONNECTICUT 


PRECISION 
GAUGE AND TOOL CO. 


We have tried to associate the name of our concern with one quality of 
That is the finest toolroom work possible to do. Of 











AN you contract 
for Boring Mill 
work? We have con- 
tract to place for 
prompt machining 
of 10,000 cast-steel 
wheels, 30 inches in 
diameter for use on 
War Department 
motor trucks. Com- 
municate with us 
quickly. 


The West Steel Casting Company 
Cleveland, Ohio 


DUBOIS MACHINE COMPANY, Inc., Albany, N. Y. 
ENGINEERS AND MACHINISTS 
Expert builders of Tools, Fixtures and Special Machines 


Accuracy to Suit Your Requirements 


Immediate Service 








WE GUARANTEE OUR 
DIES—TOOLS —STAMPINGS 

We have one of the best equipped plants in the 
country for making Special Formed Milling 
Cutters, Reamers, Jigs, Fixtures, Screw-Machine 
Tools, Engraved Dies, Machine Parts—flat and 
round machined—and ground to correct size. 
Light and heavy stampings, also assembling. 
Polishing and plating. Contract or Hourly Basis. 

Prompt deliveries. Let us quote. 
BERSTED FORMING TOOL COMPANY 
765-771 Mather Street - Chicago, Illinois 





* 











SPECIAL MACHINERY 


JIGS, FIXTURES, TOOLS AND DIES 


We are equi with new and up-to-date ma~ 
chinery, to handle all kinds of medion and small 
machine parts. Send us your blue-prints and let us 
quote ices on your next order. We guarantee 
prompt delivery. 


Ideal Tool & Machine Co., Poughkeepsie, N. Y. 








Special Formed Milling Cutters 


Dies All our work is turned out 
+ on a quality, guaranteed 
Jigs basis 
What is more, we deliver 
Tools a goods when prom- 
sed. 
Cutters 
Fi tu < - co — Pam spe- 
cial formed milling cut- 
ixtures ters and other work. 
Machinery 


BEAVER TOOL & ENGINEERING CO. 
516 Slade Ave., Elgin, Il. 
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Buying—A MERICAN 


MACHINIS T—Section 219 


DOEHLER 


DIE-CAS TINGS 


With labor at a premium and with the 
prevailing difficulty of obtaining machine 
tools, Doehler Die-Castings, requiring 
the use of but a minimum of labor and 
little if any machine equipment have been 
of material help in solving the production 
problems for some of the leading manu- 


facturing concerns in the country. This 
has been accomplished most satisfactorily 
from standpoints of EFFICIENCY as 
well as ECONOMY. 


es Sy Ae 


TOLEDO, OHIO. 


NEWARK. N.J. 


Die-Castings in Brass and Bronze, Aluminum and White Metal Alloys. 
Die-Cast Babbitt and Babbitt-lined Bronze Bearings. 








Acme Die Castings 


Accuracy Guaranteed 


The Acme patented process in- 
sures strong, solid, beautifully 
finished castings. Delivered 
when wanted. Correct in every 
detail. Send model for quota- 
tions. 





Boston—Philadelphia 
New York—Rochester 


Detroit—Chicago 
Pittsburgh—St. Louis 








DIE MOULDED 
CASTINGS 


, made from our 
various alloys of 


Zinc, [in and 
Aluminum 


Catalog upon Request 


NATIONAL LEAD COMPANY 
111 Broadway - New York, N. Y. 

















GERMANN DIE-CAST PARTS 


finished complete to blueprints in 


ALUMINUM 


and 


ALUMINUM ALLOYS 


also in Tin, Zinc, Lead and Babbitt Compositions. 
Send blueprints or samples for estimate. 
345 West 19th St. 


Germann Bronze Co., “riz, Pa. 
Descriptive booklet on request. 








Franklin Die-Cast Parts 


eliminate machine work with its labor, overhead expense and 
waste material, producing your parts for you quicker, at a 
lower cost and with . 

absolute uniform- 
ity. Let our engi- 
neering department 
estimate that 
part’s cost. 








Send for Booklet 
a" 


FRANKLIN MANUFACTURING COMPANY 
740 Gifford St., Syracuse, N. Y. 
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Work 
Wanted 


Have you any lathe 
work that you want 
handled promptly and 
accuratelyP We have 
a well-equipped shop, 
40,000 sq. ft. floor 
space and can nandle 
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work—one only. 


course, every type of work of this kind—jigs and fixtures, gauges, dies, 


ete. Give us the opportunity to show what we can do for you. Write 
for particulars. 
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PRECISION 
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That is the finest toolroom work possible to do. Of 











AN you contract 
for Boring Mill 
work? We have con- 
tract to place for 
prompt machining 
of 10,000 cast-steel 
wheels, 30 inches in 
diameter for use on 
War Department 
motor trucks. Com- 
municate with us 
quickly. 


The West Steel Casting Company 
Cleveland, Ohio 


DUBOIS MACHINE COMPANY, Inc., Albany, N. Y. 
ENGINEERS AND MACHINISTS 
Expert builders of Tools, Fixtures and Special Machines 


Accuracy to Suit Your Requirements 


Immediate Service 








WE GUARANTEE OUR 
DIES—TOOLS —STAMPINGS 

We have one of the best equipped plants in the 
country for making Special Formed Milling 
Cutters, Reamers, Jigs, Fixtures, Screw-Machine 
Tools, Engraved Dies, Machine Parts—flat and 
round machined—and ground to correct size. 
Light and heavy stampings, also assembling. 
Polishing and plating. Contract or Hourly Basis. 

Prompt deliveries. Let us quote. 
BERSTED FORMING TOOL COMPANY 
765-771 Mather Street - Chicago, Illinois 
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SPECIAL MACHINERY 


JIGS, FIXTURES, TOOLS AND DIES 


We are equi with new and up-to-date ma~ 
chinery, to handle all kinds of medion and small 
machine parts. Send us your blue-prints and let us 
quote ices on your next order. We guarantee 
prompt delivery. 


Ideal Tool & Machine Co., Poughkeepsie, N. Y. 








Special Formed Milling Cutters 


Dies All our work is turned out 
+ on a quality, guaranteed 
Jigs basis 
What is more, we deliver 
Tools a goods when prom- 
sed. 
Cutters 
Fi tu < - co — Pam spe- 
cial formed milling cut- 
ixtures ters and other work. 
Machinery 


BEAVER TOOL & ENGINEERING CO. 
516 Slade Ave., Elgin, Il. 
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prevailing difficulty of obtaining machine 
tools, Doehler Die-Castings, requiring 
the use of but a minimum of labor and 
little if any machine equipment have been 
of material help in solving the production 
problems for some of the leading manu- 
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TOLEDO, OHIO. 


NEWARK. N.J. 


Die-Castings in Brass and Bronze, Aluminum and White Metal Alloys. 
Die-Cast Babbitt and Babbitt-lined Bronze Bearings. 








Acme Die Castings 


Accuracy Guaranteed 


The Acme patented process in- 
sures strong, solid, beautifully 
finished castings. Delivered 
when wanted. Correct in every 
detail. Send model for quota- 
tions. 





Boston—Philadelphia 
New York—Rochester 


Detroit—Chicago 
Pittsburgh—St. Louis 








DIE MOULDED 
CASTINGS 


, made from our 
various alloys of 


Zinc, [in and 
Aluminum 


Catalog upon Request 


NATIONAL LEAD COMPANY 
111 Broadway - New York, N. Y. 

















GERMANN DIE-CAST PARTS 


finished complete to blueprints in 


ALUMINUM 


and 


ALUMINUM ALLOYS 


also in Tin, Zinc, Lead and Babbitt Compositions. 
Send blueprints or samples for estimate. 
345 West 19th St. 


Germann Bronze Co., “riz, Pa. 
Descriptive booklet on request. 








Franklin Die-Cast Parts 


eliminate machine work with its labor, overhead expense and 
waste material, producing your parts for you quicker, at a 
lower cost and with . 

absolute uniform- 
ity. Let our engi- 
neering department 
estimate that 
part’s cost. 
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UOEDARDAAAOAEEDEDEADOAODADAAAU 
Scientifically made in an electric furnace 
LUMEN—FOR BEARINGS 
Booklet upon Request 
; LUMEN BEARING COMPANY - - - - Buffalo, N. Y. = 
r . 
Ti ‘ 
AUTOMOBILE TOPICS Castings 
Titanium Aluminum Bronze : ae 

3 ‘The Bronze for Gears’”’ Engine B aSes weighing up to 10,000 

° S. eac re our spec- 

Service tests on both worm and spur gears Cylind er S oa ind we'll “handle 

oO is job you up to 

se on oe Fly Wheels siting coro 

The Titanium Alloy Mfg.Co. | | Lurbines est quality and great 

erie en )jAgyGag— Cc. 

504 Marine Bank Bldg. Buffalo, N. Y. ? Foundry Department 
: Farrel Foundry & Machine Co., Assonis... 
wen ie 

— 7 


The Whitman & Barnes Manufacturing Company 


Established 62 years 
1000 West 120th Street - - Chicago, Illinois 

















THE ALLOY DIE CASTING COMPANY Metallurgical Research andHeat 


80 EAST FORT STREET - DETROIT, MICHIGAN 


seiuctas or Treating Engineers 
FINISHED WHITE METAL DIE MOULDED Microphotographs Physical Tests Chemical]Analysis 
CASTINGS American Incandescent Heat Co., Inc. 


WRITE FOR QUOTATIONS. - 10 Post Office Sq. - - - - - Boston, Mass. 











TMM 








A Trouble-Proof Joint 
That’e the kind you get if you insist upon 
DART UNIONS 
They're the kind that stay perfectly tight under 
all service conditions. Bronze to bronze seats 
can’t corrode. That's why. a for free 

sample, literature and price list No. 20. 
E. M. Dart M’f’g Co., Providence, R. I. 
The —- Co., Sales "agents. —Canadian 
Dart Union Co., Ltd., Toronto. 
Ask your dealer tor peices. 





arn, , 
5 


UT id 








Tap! breakagei is call but tnipossible withthis chuck 
Simple’ desi desi n, compact construction and adjustable friction drive are 
the outstanding features of this’ Chuck. 

Under normal conditions power is suited to the size of the tap. 


In an emergency, such as striking-a-hard spot or binding in the hole, 
friction slips in a way that positively prevents breaking taps. 


SEND FOR CIRCULAR. 


Bicknell-Thomas Company Pk ae MFG, & FOUNDRY co 
Greenfield, Mass., U.S. A. Pottstown. Pa. U. 
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Complicated Die 
Castings Best Made By 


Stewart Process 


Complicated and intricate parts re- 
quire superior facilities, skillful design- 
ing of dies, and a vastly superior degree 
of technical and mechanical ingenuity 
to insure satisfactory die-castings. 


The Stewart staff of engineers, die- 
makers, metallurgists and machine 
operators have had years of experience 
in the production of the most compli- 
cated parts ever designed. 


That is why Stewart Process die- 
castings are acknowledged to be repre- 
sentative of the highest standard in the 
die-casting engineering. 


The Stewart Process is the solution 
of your die-casting problems. 


Stewart Manufacturing Co. 
Wells St. Bridge, Chicago, U. S. A. 


dea a if > 
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Castings Best Made By 
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ing of dies, and a vastly superior degree 
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The Stewart staff of engineers, die- 
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in the production of the most compli- 
cated parts ever designed. 
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SPEED? 
HIGH SPEED?? 


CENTURION HIGH-SPEED! 


One of the 


Steels of the Century 
Made from the BEST Materials 


Iron, Tungsten, Chrome, Vanadium 


Melted by the BEST Process 


The Crucible Furnace Method 


Handled by the BEST Workmen 


Melters, Forgemen, Annealers, Metallurgists 


Consequently 
Will do the BEST Work 





Quality Delivery Service 





We have a catalog waiting for you. Write for it. 


THE CENTURY STEEL CO. OF AMERICA 


Manufacturers of High-Grade Crucible Steels 


Works: Sales Office: 


POUGHKEEPSIE, 120 BROADWAY, 
N. Y. NEW YORK 
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Figure for Yourself 


The Speed of this Machi: 


on Yat sars— 


1CTION 

TEED PRODY sa 
GUARAN IME aang 
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for perfect 180 -_ GEA TOOTH 


on. NDING S ACHINE 
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Teeth ot 4 pi itch. - a. teeth pie min. 
Teeth ert 32h itch 3 teeth f 
Teeth of 3 h. ee Gears- 
2 rite , e| Ge 
Teeth of — oe Ste = 
. au 
ased on ofa tirely 
B operation 1S “7 taking © 
Machining on ting on 2M" onds 
ew see 
mont a only 2! 
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Whether you want a full 180 
degree round, across the entire 
end of a tooth that must slide 
into mesh— 

Or just a fine cut that will re- 
move the burrs from cut gears— 
The Cross Gear Tooth Rounder 
is guaranteed to turn out exact 
work at least as fast as the above 


figures. Let us install a ma- 
chine on a 30-day trial—to 
prove it! 


Write for full details. 


CHARLES H. WALKER 


14th and Grand River Ave., Detroit, Mich. 
Alfred Herbert, Inc., Coventry, England, Selling Agents for 
Great Britain. 


The Allied Machinery C ys 4 of America, Paris, Turin, 
Zurich, Petrograd, Selling Agents for Europe. 
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Whether you want a full 180 
degree round, across the entire 
end of a tooth that must slide 
into mesh— 

Or just a fine cut that will re- 
move the burrs from cut gears— 
The Cross Gear Tooth Rounder 
is guaranteed to turn out exact 
work at least as fast as the above 


figures. Let us install a ma- 
chine on a 30-day trial—to 
prove it! 


Write for full details. 


CHARLES H. WALKER 


14th and Grand River Ave., Detroit, Mich. 
Alfred Herbert, Inc., Coventry, England, Selling Agents for 
Great Britain. 


The Allied Machinery C ys 4 of America, Paris, Turin, 
Zurich, Petrograd, Selling Agents for Europe. 
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Sufficiently Accurate for Finest Jig Work 


This machine has a lateral and verti- 
cal adjustment of the head that per- 
mits the spindle to operate anywhere 
on a surface 18 in. high by 36 in. 
wide. It is made to-drive high-speed 
drills up to 3 in. diameter, for drill- 
ing and boring tools up to 8 in. in 
diameter for boring out cored holes 
in cast iron. 


Send for Bulletin, no obligation incurred. 












THE ROCKFORD DRILLING MACHINE CO. 


Rockford, Ill., U. S. A. 











gO 








eunaannnagUAaate 
F .BALL 
THE DRILLING 
MACHINE 





MAKES 
BIG 





which a been the 

standard of the world 

since 1860. 

See Full Page Ad. last issue— 
Ask for Catalog No. 10 





t 





JOBS 
LOOK 
SMALL 





THE CINCINNATI PULLEY MACHINERY CO. 


CINCINNATI 








DO 





Seevvvvevevvervonccceeveeecevaveveneevevenvnrvvveneeeveserrvvoneeveneevsnnanneeessnvevvonocnveesvvesvnsooovvevvessvvnsooonseescenessoncuneeevveeee ee too UCU CUM 


A Word to Employers 


You can secure just the man you desire to strengthen 
your organization by placing an advertisement in the 
Searchlight Section. 

This paper is read by progressive men, many of 
whom are ambitious for better positions than they now 
have. They study our “Positions Vacant” columns 
each week for opportunities for advancement. 

Hundreds of prominent employers now use this 
method of securing the men needed in their organiza- 
tions. The cost is only 5 cents a word, minimum charge 
$1.50 an insertion. 


May we not help YOU also? 
81 
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“ JOHANSSON” 
INSPECTION 









Our friend the Inspector speaks: 


“Limits don’t mean much to me unless I have a limit gage with fixed ‘go’ 
and ‘not go’ sizes. Then I can knock out inspection work without an 
g p y 


danger of a come-batk. 







*“T’ve used the ‘Johansson’ for years and haven’t had a fuss about rejec- 
tions yet. To tell the truth, since they have been using Johansson Limit 
Gages in production, the rejections aren’t worth talking about. 







“The ‘Johansson’ has taught me that it pays to investigate new things. 
The management values a suggestion from a man who is in a position to 
judge good tools. It was a lucky day when we decided to give the ‘Johansson’ 


a try-out.” 







Write for folder telling all about the “Johansson.” 


THE SWEDISH GAGE COMPANY 


16 W. 61st Street, New York City 
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Sufficiently Accurate for Finest Jig Work 


This machine has a lateral and verti- 
cal adjustment of the head that per- 
mits the spindle to operate anywhere 
on a surface 18 in. high by 36 in. 
wide. It is made to-drive high-speed 
drills up to 3 in. diameter, for drill- 
ing and boring tools up to 8 in. in 
diameter for boring out cored holes 
in cast iron. 


Send for Bulletin, no obligation incurred. 












THE ROCKFORD DRILLING MACHINE CO. 


Rockford, Ill., U. S. A. 
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eunaannnagUAaate 
F .BALL 
THE DRILLING 
MACHINE 





MAKES 
BIG 





which a been the 

standard of the world 

since 1860. 

See Full Page Ad. last issue— 
Ask for Catalog No. 10 
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THE CINCINNATI PULLEY MACHINERY CO. 


CINCINNATI 








DO 





Seevvvvevevvervonccceeveeecevaveveneevevenvnrvvveneeeveserrvvoneeveneevsnnanneeessnvevvonocnveesvvesvnsooovvevvessvvnsooonseescenessoncuneeevveeee ee too UCU CUM 


A Word to Employers 


You can secure just the man you desire to strengthen 
your organization by placing an advertisement in the 
Searchlight Section. 

This paper is read by progressive men, many of 
whom are ambitious for better positions than they now 
have. They study our “Positions Vacant” columns 
each week for opportunities for advancement. 

Hundreds of prominent employers now use this 
method of securing the men needed in their organiza- 
tions. The cost is only 5 cents a word, minimum charge 
$1.50 an insertion. 


May we not help YOU also? 
81 
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Absolutely quiet 





Greatest number of balls 
Greater end thrust capacity 
Deeper grooves and larger balls 


MAXIMUM 
SILENT _ 
ANNULAR 

BALL BEARINGS 


Sturdy 


Reliable 
Bearings 































































































Standard 


Roller Bearing Co. 
Philadelvhia, Pa. 


Makers of S. R. B. Annular Ball Bearings, 

Ball Thrust Bearings, Taper Roller Bear- 

ings, Steel Balls and Rudge-Whitworth 
Wire-Wheels 








June 28, 1917 


ESTABLISHE) 











Buying—A MERICAN 


The proper way to handle lubricat- 
ing, volatile and paint oils is the clean 
way—the safe way—the economical 
way. 

Do you handle and distribute your 
various oils the modern way? 

Our engineers will be glad to help 
you with your oil storage problem. 












MODERN 


OIL STORAGE 


GILBERT & BARKER MFG. CO. 
42 Union Street, 


SPRINGFIELD, 
MASS. 


MACHINIS T—Section 






This large New England concern 
uses ten different kinds of oil. They fill 
requisitions for oils right in the store- 
room. 

The storekeeper no longer goes to a 
hazardous, out-of-the-way shed to draw 
oil. 

Our catalog 42 gives further details. 
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Roller Bearing Co. 
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Ball Thrust Bearings, Taper Roller Bear- 
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way—the safe way—the economical 
way. 
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various oils the modern way? 

Our engineers will be glad to help 
you with your oil storage problem. 












MODERN 


OIL STORAGE 


GILBERT & BARKER MFG. CO. 
42 Union Street, 


SPRINGFIELD, 
MASS. 


MACHINIS T—Section 






This large New England concern 
uses ten different kinds of oil. They fill 
requisitions for oils right in the store- 
room. 

The storekeeper no longer goes to a 
hazardous, out-of-the-way shed to draw 
oil. 

Our catalog 42 gives further details. 
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Abrasive Materials 
Carborundum Co., 
York City, Chicago, Boston, Phila., 


N. Y. New 
Cleveland, 
Grand Rap- 


Niagara Falls, 


Cincinnati, Pittsburgh, Milwaukee, 
ids ; Manchester, Eng. 

Carborundum, Aloxite, garnet abrasive prod- 
ucts. Carborundum and Aloxide grains, Car- 
borundum paper and cloth, Aloxite cloth, garnet 


paper and cloth, Carborundum = sharpening 
stones, rubbing bricks. 

Dickinson, Thomas L., 64 Nassau St., N. Y. City. 

Gardner Machine Co., Beloit, Wis. 

Hampden Corundum Wheel Co., Brightwood, 
Springfield, Mass. 

Norton Co., Worcester, Mass., U. S. A. Cable: 


“Norco.” Branches: New York, 151 Chambers 
S+.; Chicago, 11 N. Jefferson St.; Niagara 
Falls, N. Y.; Chippewa, Ont., Canada ; Bauxite, 
Ark. ; Wesseling, Bz. Coln, Germany. 

Alundum and Crystolon. Alundum is an arti- 
ficial aluminous abrasive for grinding steel and 
steel alloys. Crystolon is a carbide of silicon 
abrasive, made in the electric furnace, for 
grinding cast, wrought or malleable iron, brass, 
bronze, aluminum, marble and materials of like 
physical characteristics. 

Safety Emery Wheel Co., Larch St., Springfield, O. 
Agents: Farmer & Co., London; Adler Ei- 
oe Milan; Allied Machy. Co. of America, 

aris. 

Springfield Grinding Co, Chester, Mass., U. S 
“Maxf” grinding materials. 

Vitrified Wheel Co., Westfield, Mass, 


Accountants 


Merchants Audit & Accounting Co.. Inc., 320 
Broadway, New York City. 

Accumulators, Hydraulic 

Elmes, Chas. F., 1001 Fulton, Chicago, Il. 

Watson-Stillman Co., 42 Church St., N. Y. City. 


Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Air Cylinders 

Manufacturers Equipment Co., Chicago, Ill. 

Air Lifts 

‘Ingersoll-Rand Co., 11 Broadway, New York City. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Air Purifiers and Coolers 

American Blower Co., 1400 Russell St., Detroit. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Analyses, Chemical 

Souther Engineering Corp., Hy., Hartford, Conn. 

Angle Plates 

Boston Scale & Mach.Co.,Congress St.,Boston,Mass. 
Universal angle plates for use on lathes, planers, 
shapers, grinders, milling machines, etc. 

Arbors 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Cushman Chuck Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

National Twist Drill & Tool Co., Detroit, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Pratt Chuck Co., Frankfort, N. Y. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Union Mfg. Co., New Britain, Conn. 

Whitney Mfg. Co., Hartford, Conn. 
For holding cutters with 4%” and 1” standard 
holders. F 

Ash Handling Machinery 

Link-Belt Co., Chicago, Philadelphia. 


Babbitt Metal 
Ajax Metal Co., The, Philadelphia, Pa. 


B 9 

Akimoff, N. W., 1013 Harrison Bldg., Phila., Pa. 

Norton Grinding Co., Worcester, Mass. 

Balls, Brass and Bronze 

Auburn Ball Bearing Co., 25 Elizabeth St., 
Rochester, N. Y. 

Hoover Steel Ball Co., Ann Arbor, Mich. 

Balls, Steel 

Abbott Ball Co., Box 1233, Hartford, Conn. 

Auburn Ball Bearing Co., 25 Elizabeth St., 
Rochester, N. Y. 

Hoover Steel Ball Co., Ann Arbor, Mich. 

New Departure Mfg. Co., Bristol, Conn. 


Barrels, Tumbling 

Abbott Ball Co., Box 1233, Hartford, Conn. 

Globe Machine & Stampings Co., 1250 W. 76th St., 
Cleveland. Ohio. 

Mott Sand Blast Co., 8 Frost St., Brooklyn, N. Y. 

Pangborn Corp., Hagerstown, Md. ,Box 855. 

Royersford Fadry. & Mach. Co., Royersford. Penn. 

Whiting Foundry Equipment Co., Harvey, Il. 

Bars, Boring 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Gisholt Machine Co., Madison, Wis. 





Sul aA 


i 


. ft “ Mu 


Marvin & Casler Co., Canastota, N. Y. 
Underwood & Co., ‘i. B., 1026 Hamilton St., 
Philadelphia, Penn. Catalog sent on request. 


Bars. Bronze Cored 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable: Ambrocom, Phila. 
All sizes “‘Non-Gran” bronze bars 12” long. 


See advertisement on back cover. 


Bearings, Ball 
oes Co., 25 Elizabeth St., 


15; aay 

















Auburn Ball 
Rochester, N. 
Thrust and annular ball bearings to 26” diam. 

Gurney Ball Bearing Co., Jamestown, N. Y. 2 
Rector St., N. Y. C.; 20 E. Jackson Bivd., Chi- 
cago, Ill. Cable Address: Gurney, Jamestown, 
N. Y. Gurney bearings—annular, radial, radio- 
thrust and duplex types. 

Gwilliam Co., 58th St. and Broadway, N. Y. City. 
Thrust, annular and roller bearings. All types, 
all sizes, metric and inch dimensions. _Dis- 
tributor New Departure Bearings. 

Hess-Bright Mfg. Co., Front St. and Erie Ave., 
Philadelphia, Penn. Cable: Hessbright. 

Ball bearings made for heavy duty and high 
speeds, on both annular and thrust loads. 

New Departure Manufacturing Co., The, N. Main 
St., Bristol, Conn. Cable: Departure, Bristol. 
Branch: 1016-17 Ford Bldg., Detroit, Mich. 
New Departure ball bearings in three types, 
double row, single row and radax. 

Norma Co. of America, 1790 Broadway, 
York. Cable: Normaco, New York. 

Ball bearings of open separable type rigidly 
mounted. Thrust units made in both single 
and double types with or without housings. 

S K F Ball Bearing Co., Hartford, Conn. Cable 
Address : Skayef, Hartford. 
8S K F ball bearings, both radial and thrust, are 
made in all international standardized sizes 
from Swedish crucible steel. Self-aligning; the 
inner race automatically adjusts itself to com- 
pensate for any shaft deflection or load change 
The bearing consists of an outer race, an inner 
race, two rows of balls and a single piece re- 
tainer. 

Standard Roller Bearing Co., Philadelphia, Pa. 

Transmission Ball Bearing Co., 1050 Military Rd., 
Buffalo, N. Y. 

U. S. Ball Bearing Co., Chicago, Il. 

Chicago, Il. 

Bearings, Die-Cast 

Acme Die Casting Corp., Bush T. 5, Brooklyn. 

Doehler Die Casting Co., Court and Ninth St., 
Brooklyn, N. Y, Branch: Toledo, Ohio. Cable: 
Doehler, Brooklyn. 

Germann Bronze Co., 345 W. 19th St., Erie, Penn. 

Light Mfg. & Foundry Co., Pottstown, Penn. 

Bearings, Journal 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bidg., Detroit, Mich. Cable: Ambrocom, Phila. 

Arguto Oilless Bearing Co., Philadelphia, Penn. 

Bunting Brass & Bronze Co., 726 Spencer St., 
Toledo, Ohio. 

Columbus Brass Co., The, Columbus, Ohio. 

Titanium Alloy Mfg. Co., The, Niagara Falls, N.Y. 


Bearings, Oil 

Royersford Fdry. & Mach. Co., 
Babbitted ring oil bearings. 

Bearings, Rolley 

Gwilliam Co., 58th St. and Broadway, N. Y. City. 
All types and sizes. Thrust, journal and taper. 

Norma Co. of America, 1790 Broadway, N. Y. C 
Cable: “‘Normaco,” New York. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
“Sells” Line Shaft Roller Bearings. 
“Sells” Commercial Roller Bearings. 

Standard Roller Bearing Co., Philadelphia, Pa. 

Belt Cement 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 0 W. Somerset St., 
Philadelphia, Penn. 

Schieren Co., Chas. A., 41 Ferry St., N. Y. City. 

Belt Clamps 

Hoggson & Pettis Mfg. 
Conn., U. S. A. 

Belt Dressings and Fillers 

Crescent Belt Fastener Co., 381 4th Ave., N. Y. C. 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 240 W. Somerset St.. 
Philadelphia, Penn, 

Schieren Co., Chas. A., 41 Ferry St., N. Y. C. 

Texas Company, Dept. ¢ 17 Battery PL, N. Y.:C. 


Belt Fasteners 

Bristol Co., Waterbury, Con 

Clipper Belt Lacer Co., 1004 Front Ave., Grand 
Rapids, Mich. 

Crescent Belt Fastener Co., 381 4th Ave., N. Y. C. 

Belt Lacing 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave. 

Clipper Belt Lacer Co., 1004 Front Ave. ., Grand 
Rapids, Mich. 

Crescent Belt Fastener Co., 381 4th Ave., N. Y. C. 

Graton & Knight Mfg. Co., Worcester, Mass. 


New 


Royersford, Penn. 


Co., The, New Haven, 
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Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Schieren Co., Chas. A., 41 Ferry St, N Y. City. 

Belt Shifters 

LeBlond Mach. Tool Co., The R. K., Cincinnati, O. 
Entirely automatic. For application to any 
. type of cone-driven machine tool. 

Belt-Lacing Machines 

Birdsboro Steel Fdry & Mach. Co., Birdsboro, Pa 

Belting, Chain 

Caldwell Son Co., H. W., 17th St. and Western 
Ave., Chicago, Il. 

Link-Belt Co., Chicago. Philadelphia. 

Whitney Mfg. Co., Hartford, Conn. 

Belting, Endless 

Brown Mfg. Co., Arthur S., Tilton, N. H. 
Tilton patented endless belts; woven in one 
continuous piece without seam, lap or splice. 
Not affected by oil, heat or moisture. 
Agents for England and the British Isles: Al- 
fred Herbert, Ltd., Coventry, England. 





Gilmer & Co., L. H., 7100 Keystone St., Tacony, 
Philadelphia. 
Gilmer woven endless belts. 
Foreign Agents: Buck & Hickman, London; 


Chas. Churchill & Co., Ltd. 

Belting, Leather 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave 

Graton & Knight Mfg. Co., Worcester, Mass. 
Get “Spartan Book No. 3.” 

Houghton & Co., E. F., 240 W. Somerset St. 
Philadelphia, Penn. 

Rhoads & Sons, J. E., 32 N. 3d St., Phila., Pa. 
122 Beekman St., New York. 

Schieren Co., Chas..A., 41 Ferry St., N. Y. City 

Benches, Work 

Manufacturing Equipment 
Framingham, Mass. 

New Britain Machine Co., New Britain, Conn. 
Portable and stationary work stands, pressed- 
steel trays, with or without drawer. 

Western Tool & Mfg. Co., Springfield, Ohio. 


Bench Legs 

Garwood Bronze & Iron Works, Garwood, N. J. 

New Britain Machine Co., New Britain, Conn. 
Pressed steel, electrically welded; patented 
stringer feature permits wide spacing of legs 
without wall support. 


Bending Machines, Power 
Long & Allstatter Co., Hamilton, Ohio. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C 


Blocks, Arbor Driving 

Nicholson Co., W. H., 114 Oregon S&t., 
Barre. Penn. 

Blocks, Chain (See Hoists, Hand) 


Blocks, Die 
Halcomb Steel Co., Syracuse. N. Y. 


Blocks, Pillow 

Gurney Ball a a | Co., Jamestown, N. Y. 2Z 
Rector St., N. ; 20 E. Jackson Blvd.. Chi- 
cago, Il. Cable Raieet Gurney, Jamestown, 
N. Y. Ball-bearing pillow blocks and floor stands. 

Rlowers 

American Blower Co., 1400 Russell 8t., pas. 

American Gas Furnace Co., 24 John St., N. Cc 

Ingersoll-Rand Co., 11 Broadway, New York ity. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn 


Blue Printing Machinery 
Wickes Bros., Saginaw, Mich. 


Blue Prints 
Wickes Bros., Saginaw, Mich. 


Boilermakers’ Tools 
American Die & Tool Co., Reading, Penn. 


Bolt and Nut Machinery 

Acme Machinery Co., Cleveland, Ohio. 
Address: Acme, Cleveland. 

Baush Machine Tool y vg 604 Wason Ave., Spring 
field, Mass., U. S. 
Stay bolt AS ty machines and bolt turning 
machines for both straight and taper bolts. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Landis Machine Co., Waynesboro, Penn. 
Bolt cutters, single, double and triple head, %” 
to 4”. Staybolt machines 1%”. Bolt pointers 
1%”, 2”. Equipped with variable speed motor 
or belt drive. Agents: Alfred Herbert, Ltd., Cov- 
entry, England; Alfred H. Schutte, Bilbao and 
Barcelona; D. Drury & Co., Johannesburg, 
South Africa ; ; Benson Bros, Sydney and Mel- 
bourne, Australia. 

National Machinery Co., Tiffin, Ohio. 

Newton Machine Tool Works, 23rd and Vine St.. 
Philadelphia, Penn. 

Victor Tool Co., Waynesboro, Penn. 


Bolts and Nuts 
National-Acme Co., Cleveland, Ohio. 


Bone for Case-Hardening 
Rogers & Hubbard Co., Middletown, Conn 


& Engineering Co., 


Wilkes 


Cable 
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If You Buy a Grinder on 
a Dependability Basis— 
One of the big features essential to good 


tool grinding is a plentiful and uninterrupted 
water supply. Water is supplied the 






Diamond Tool Grinder 


by a vertical spindle pump, in which all bearings 
are above water level. Perfect cooling is assured 
for wheel and tool at all times. 








Then there’s the large well protected water apron— 
another Diamond feature as well as the compact- 
ness and stability of the body and bearings. 








Nearly hali a century in this one field of grinding ma- 
chinery should merit your confidence—if you buy 
on a dependability basis. Shall we send a catalog? 








Address Department K. 


Diamond Machine Co. 
Providence, Rhode Island 
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Abrasive Materials 
Carborundum Co., 
York City, Chicago, Boston, Phila., 


N. Y. New 
Cleveland, 
Grand Rap- 


Niagara Falls, 


Cincinnati, Pittsburgh, Milwaukee, 
ids ; Manchester, Eng. 

Carborundum, Aloxite, garnet abrasive prod- 
ucts. Carborundum and Aloxide grains, Car- 
borundum paper and cloth, Aloxite cloth, garnet 


paper and cloth, Carborundum = sharpening 
stones, rubbing bricks. 

Dickinson, Thomas L., 64 Nassau St., N. Y. City. 

Gardner Machine Co., Beloit, Wis. 

Hampden Corundum Wheel Co., Brightwood, 
Springfield, Mass. 

Norton Co., Worcester, Mass., U. S. A. Cable: 


“Norco.” Branches: New York, 151 Chambers 
S+.; Chicago, 11 N. Jefferson St.; Niagara 
Falls, N. Y.; Chippewa, Ont., Canada ; Bauxite, 
Ark. ; Wesseling, Bz. Coln, Germany. 

Alundum and Crystolon. Alundum is an arti- 
ficial aluminous abrasive for grinding steel and 
steel alloys. Crystolon is a carbide of silicon 
abrasive, made in the electric furnace, for 
grinding cast, wrought or malleable iron, brass, 
bronze, aluminum, marble and materials of like 
physical characteristics. 

Safety Emery Wheel Co., Larch St., Springfield, O. 
Agents: Farmer & Co., London; Adler Ei- 
oe Milan; Allied Machy. Co. of America, 

aris. 

Springfield Grinding Co, Chester, Mass., U. S 
“Maxf” grinding materials. 

Vitrified Wheel Co., Westfield, Mass, 


Accountants 


Merchants Audit & Accounting Co.. Inc., 320 
Broadway, New York City. 

Accumulators, Hydraulic 

Elmes, Chas. F., 1001 Fulton, Chicago, Il. 

Watson-Stillman Co., 42 Church St., N. Y. City. 


Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Air Cylinders 

Manufacturers Equipment Co., Chicago, Ill. 

Air Lifts 

‘Ingersoll-Rand Co., 11 Broadway, New York City. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Air Purifiers and Coolers 

American Blower Co., 1400 Russell St., Detroit. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Analyses, Chemical 

Souther Engineering Corp., Hy., Hartford, Conn. 

Angle Plates 

Boston Scale & Mach.Co.,Congress St.,Boston,Mass. 
Universal angle plates for use on lathes, planers, 
shapers, grinders, milling machines, etc. 

Arbors 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Cushman Chuck Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

National Twist Drill & Tool Co., Detroit, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Pratt Chuck Co., Frankfort, N. Y. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Union Mfg. Co., New Britain, Conn. 

Whitney Mfg. Co., Hartford, Conn. 
For holding cutters with 4%” and 1” standard 
holders. F 

Ash Handling Machinery 

Link-Belt Co., Chicago, Philadelphia. 


Babbitt Metal 
Ajax Metal Co., The, Philadelphia, Pa. 


B 9 

Akimoff, N. W., 1013 Harrison Bldg., Phila., Pa. 

Norton Grinding Co., Worcester, Mass. 

Balls, Brass and Bronze 

Auburn Ball Bearing Co., 25 Elizabeth St., 
Rochester, N. Y. 

Hoover Steel Ball Co., Ann Arbor, Mich. 

Balls, Steel 

Abbott Ball Co., Box 1233, Hartford, Conn. 

Auburn Ball Bearing Co., 25 Elizabeth St., 
Rochester, N. Y. 

Hoover Steel Ball Co., Ann Arbor, Mich. 

New Departure Mfg. Co., Bristol, Conn. 


Barrels, Tumbling 

Abbott Ball Co., Box 1233, Hartford, Conn. 

Globe Machine & Stampings Co., 1250 W. 76th St., 
Cleveland. Ohio. 

Mott Sand Blast Co., 8 Frost St., Brooklyn, N. Y. 

Pangborn Corp., Hagerstown, Md. ,Box 855. 

Royersford Fadry. & Mach. Co., Royersford. Penn. 

Whiting Foundry Equipment Co., Harvey, Il. 

Bars, Boring 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Gisholt Machine Co., Madison, Wis. 





Sul aA 


i 


. ft “ Mu 


Marvin & Casler Co., Canastota, N. Y. 
Underwood & Co., ‘i. B., 1026 Hamilton St., 
Philadelphia, Penn. Catalog sent on request. 


Bars. Bronze Cored 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable: Ambrocom, Phila. 
All sizes “‘Non-Gran” bronze bars 12” long. 


See advertisement on back cover. 


Bearings, Ball 
oes Co., 25 Elizabeth St., 
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Auburn Ball 
Rochester, N. 
Thrust and annular ball bearings to 26” diam. 

Gurney Ball Bearing Co., Jamestown, N. Y. 2 
Rector St., N. Y. C.; 20 E. Jackson Bivd., Chi- 
cago, Ill. Cable Address: Gurney, Jamestown, 
N. Y. Gurney bearings—annular, radial, radio- 
thrust and duplex types. 

Gwilliam Co., 58th St. and Broadway, N. Y. City. 
Thrust, annular and roller bearings. All types, 
all sizes, metric and inch dimensions. _Dis- 
tributor New Departure Bearings. 

Hess-Bright Mfg. Co., Front St. and Erie Ave., 
Philadelphia, Penn. Cable: Hessbright. 

Ball bearings made for heavy duty and high 
speeds, on both annular and thrust loads. 

New Departure Manufacturing Co., The, N. Main 
St., Bristol, Conn. Cable: Departure, Bristol. 
Branch: 1016-17 Ford Bldg., Detroit, Mich. 
New Departure ball bearings in three types, 
double row, single row and radax. 

Norma Co. of America, 1790 Broadway, 
York. Cable: Normaco, New York. 

Ball bearings of open separable type rigidly 
mounted. Thrust units made in both single 
and double types with or without housings. 

S K F Ball Bearing Co., Hartford, Conn. Cable 
Address : Skayef, Hartford. 
8S K F ball bearings, both radial and thrust, are 
made in all international standardized sizes 
from Swedish crucible steel. Self-aligning; the 
inner race automatically adjusts itself to com- 
pensate for any shaft deflection or load change 
The bearing consists of an outer race, an inner 
race, two rows of balls and a single piece re- 
tainer. 

Standard Roller Bearing Co., Philadelphia, Pa. 

Transmission Ball Bearing Co., 1050 Military Rd., 
Buffalo, N. Y. 

U. S. Ball Bearing Co., Chicago, Il. 

Chicago, Il. 

Bearings, Die-Cast 

Acme Die Casting Corp., Bush T. 5, Brooklyn. 

Doehler Die Casting Co., Court and Ninth St., 
Brooklyn, N. Y, Branch: Toledo, Ohio. Cable: 
Doehler, Brooklyn. 

Germann Bronze Co., 345 W. 19th St., Erie, Penn. 

Light Mfg. & Foundry Co., Pottstown, Penn. 

Bearings, Journal 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bidg., Detroit, Mich. Cable: Ambrocom, Phila. 

Arguto Oilless Bearing Co., Philadelphia, Penn. 

Bunting Brass & Bronze Co., 726 Spencer St., 
Toledo, Ohio. 

Columbus Brass Co., The, Columbus, Ohio. 

Titanium Alloy Mfg. Co., The, Niagara Falls, N.Y. 


Bearings, Oil 

Royersford Fdry. & Mach. Co., 
Babbitted ring oil bearings. 

Bearings, Rolley 

Gwilliam Co., 58th St. and Broadway, N. Y. City. 
All types and sizes. Thrust, journal and taper. 

Norma Co. of America, 1790 Broadway, N. Y. C 
Cable: “‘Normaco,” New York. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
“Sells” Line Shaft Roller Bearings. 
“Sells” Commercial Roller Bearings. 

Standard Roller Bearing Co., Philadelphia, Pa. 

Belt Cement 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 0 W. Somerset St., 
Philadelphia, Penn. 

Schieren Co., Chas. A., 41 Ferry St., N. Y. City. 

Belt Clamps 

Hoggson & Pettis Mfg. 
Conn., U. S. A. 

Belt Dressings and Fillers 

Crescent Belt Fastener Co., 381 4th Ave., N. Y. C. 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 240 W. Somerset St.. 
Philadelphia, Penn, 

Schieren Co., Chas. A., 41 Ferry St., N. Y. C. 

Texas Company, Dept. ¢ 17 Battery PL, N. Y.:C. 


Belt Fasteners 

Bristol Co., Waterbury, Con 

Clipper Belt Lacer Co., 1004 Front Ave., Grand 
Rapids, Mich. 

Crescent Belt Fastener Co., 381 4th Ave., N. Y. C. 

Belt Lacing 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave. 

Clipper Belt Lacer Co., 1004 Front Ave. ., Grand 
Rapids, Mich. 

Crescent Belt Fastener Co., 381 4th Ave., N. Y. C. 

Graton & Knight Mfg. Co., Worcester, Mass. 


New 


Royersford, Penn. 


Co., The, New Haven, 
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Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Schieren Co., Chas. A., 41 Ferry St, N Y. City. 

Belt Shifters 

LeBlond Mach. Tool Co., The R. K., Cincinnati, O. 
Entirely automatic. For application to any 
. type of cone-driven machine tool. 

Belt-Lacing Machines 

Birdsboro Steel Fdry & Mach. Co., Birdsboro, Pa 

Belting, Chain 

Caldwell Son Co., H. W., 17th St. and Western 
Ave., Chicago, Il. 

Link-Belt Co., Chicago. Philadelphia. 

Whitney Mfg. Co., Hartford, Conn. 

Belting, Endless 

Brown Mfg. Co., Arthur S., Tilton, N. H. 
Tilton patented endless belts; woven in one 
continuous piece without seam, lap or splice. 
Not affected by oil, heat or moisture. 
Agents for England and the British Isles: Al- 
fred Herbert, Ltd., Coventry, England. 





Gilmer & Co., L. H., 7100 Keystone St., Tacony, 
Philadelphia. 
Gilmer woven endless belts. 
Foreign Agents: Buck & Hickman, London; 


Chas. Churchill & Co., Ltd. 

Belting, Leather 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave 

Graton & Knight Mfg. Co., Worcester, Mass. 
Get “Spartan Book No. 3.” 

Houghton & Co., E. F., 240 W. Somerset St. 
Philadelphia, Penn. 

Rhoads & Sons, J. E., 32 N. 3d St., Phila., Pa. 
122 Beekman St., New York. 

Schieren Co., Chas..A., 41 Ferry St., N. Y. City 

Benches, Work 

Manufacturing Equipment 
Framingham, Mass. 

New Britain Machine Co., New Britain, Conn. 
Portable and stationary work stands, pressed- 
steel trays, with or without drawer. 

Western Tool & Mfg. Co., Springfield, Ohio. 


Bench Legs 

Garwood Bronze & Iron Works, Garwood, N. J. 

New Britain Machine Co., New Britain, Conn. 
Pressed steel, electrically welded; patented 
stringer feature permits wide spacing of legs 
without wall support. 


Bending Machines, Power 
Long & Allstatter Co., Hamilton, Ohio. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C 


Blocks, Arbor Driving 

Nicholson Co., W. H., 114 Oregon S&t., 
Barre. Penn. 

Blocks, Chain (See Hoists, Hand) 


Blocks, Die 
Halcomb Steel Co., Syracuse. N. Y. 


Blocks, Pillow 

Gurney Ball a a | Co., Jamestown, N. Y. 2Z 
Rector St., N. ; 20 E. Jackson Blvd.. Chi- 
cago, Il. Cable Raieet Gurney, Jamestown, 
N. Y. Ball-bearing pillow blocks and floor stands. 

Rlowers 

American Blower Co., 1400 Russell 8t., pas. 

American Gas Furnace Co., 24 John St., N. Cc 

Ingersoll-Rand Co., 11 Broadway, New York ity. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn 


Blue Printing Machinery 
Wickes Bros., Saginaw, Mich. 


Blue Prints 
Wickes Bros., Saginaw, Mich. 


Boilermakers’ Tools 
American Die & Tool Co., Reading, Penn. 


Bolt and Nut Machinery 

Acme Machinery Co., Cleveland, Ohio. 
Address: Acme, Cleveland. 

Baush Machine Tool y vg 604 Wason Ave., Spring 
field, Mass., U. S. 
Stay bolt AS ty machines and bolt turning 
machines for both straight and taper bolts. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Landis Machine Co., Waynesboro, Penn. 
Bolt cutters, single, double and triple head, %” 
to 4”. Staybolt machines 1%”. Bolt pointers 
1%”, 2”. Equipped with variable speed motor 
or belt drive. Agents: Alfred Herbert, Ltd., Cov- 
entry, England; Alfred H. Schutte, Bilbao and 
Barcelona; D. Drury & Co., Johannesburg, 
South Africa ; ; Benson Bros, Sydney and Mel- 
bourne, Australia. 

National Machinery Co., Tiffin, Ohio. 

Newton Machine Tool Works, 23rd and Vine St.. 
Philadelphia, Penn. 

Victor Tool Co., Waynesboro, Penn. 


Bolts and Nuts 
National-Acme Co., Cleveland, Ohio. 


Bone for Case-Hardening 
Rogers & Hubbard Co., Middletown, Conn 


& Engineering Co., 


Wilkes 


Cable 
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If You Buy a Grinder on 
a Dependability Basis— 
One of the big features essential to good 


tool grinding is a plentiful and uninterrupted 
water supply. Water is supplied the 






Diamond Tool Grinder 


by a vertical spindle pump, in which all bearings 
are above water level. Perfect cooling is assured 
for wheel and tool at all times. 








Then there’s the large well protected water apron— 
another Diamond feature as well as the compact- 
ness and stability of the body and bearings. 








Nearly hali a century in this one field of grinding ma- 
chinery should merit your confidence—if you buy 
on a dependability basis. Shall we send a catalog? 








Address Department K. 


Diamond Machine Co. 
Providence, Rhode Island 
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Books, Technical 

McGraw-Hill Book Co., 239 W. 39th St.. N. Y¥. c. 
Colvin & Stanley’s American Machinist Hand- 
book, $3 postpaid. Halsey’s Handbook for Ma- 
chine Designers and Draftsmen, $5 postpaid. 
Croft’s American Electrician’s Handbook, $3 
postpaid. Van Deventer’s Handbook of Machine 
Shop Management, $2.50 postpaid. Machine 
Shop Library, nine volumes covering the prac- 
tical side of shop practice, $16 postpaid. 

Wiley & Sons, Inc., John, 432 4th Ave., N. Y. C. 

Boosters 

Crocker-Wheeler Co., Ampere, N. J. 

Gfieneral Electric Co., Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Boring and Turning Mills, Vertical 
Bickford & Co., H., Lakeport, N. H. 
Five sizes, 4, 5, 6, 7 and 8 ft. swing, either belt 
or mowr driven, swivel heads. Power traverse 
if desired. Send for catalog. 
Bullard Machine Tool Co., Bridgeport, 
Cincinnati Planer Co., Cincinnati, Ohio 
Colburn Mach. Tool Co., Franklin, Penn. 
“Colburn,” Franklin. 
Sizes 48”, 54”, 60” and 72” swing. 
Gisholt Machine Co., Madison, Wis 
Sizes 30”, 36”, 42”, 48”, 52”, 60’" and 72”. 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 
Niles-Bement-Pond Co., 111 Broadway, N_ ¥. C. 
Setters & Co., Inc., Wm., Philadelphia, Penn. 
Simmons Machine Co., Inc., Albany, N. Y. 


Boring, Drilling and Milling Machines, Horizontal 


Conn. 


Cable : 


~~ re W. F. & John, 1995 Ruby St., Rock- 

ord, Ill. 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
field, Mass., U. 8. A. 
Special multiple spindle horizontal drilling 
machines. 

Beaman & Smith Co., Providence, R. I. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 


Fosdick Machine Tool Co., Cincinnati, Ohio. 
Horizontal No. 0, spindle 3%. 

Gisholt Machine Co., Madison, Wis. 

4” and 416” boring bar, 6’ and longer tables. 

Hoefer Mfg. Co., Freeport, Ill. 

Lucas Machine Tool Co., E. 99th St. and N. Y. C. 
R.R., Cleveland, O. Cable: Lucas, Cleveland. 
ahree sizes, 3”, 3%” and 4%” spindles. 

For boring, milling and drilling as separate 
operations, or all three operations, at one set- 
ting of the work. 

Moline Tool Co., Moline, Il. 

National Automatic Tool Co., 7th and S. N S8t., 
Richmond, Ind. Cable: Natco, Richmond. 
Horizontal multiple spindle drilling machine.’ 
Three sizes, 2 to 150 spindles from 2 to 5 direc- 
tions simultaneously. 

Newton Machine Tool Works, 23rd and Vine St. 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Pawling & Harnischfeger Co., Milwaukee, Wis. 

Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 

Rockford Drilling Machine Co., Rockford, Ill. 

Sellers & Co., Inc., Wm., Philadelphia, Penn. 

Springfield Machine Tool Co., Springfield, Ohio. 
Cable: Montanus. Spindle and axle boring 
machines, 2 sizes, 7”x60” and 11”x84”. 

Universal Boring Machine Co., Hudson, Mass. 

Vandyck Churchill Co., 93 Liperty St., N. Y. C. 


Boring Heads 

Lawson & Co., Inc., 90 West St., New York City. 
Marvin & Casler Co., Canastota, N. Y. 
Taft-Peirce Mf Co., Woonsocket, = Ss 


Boring Tools 

Maxwell, Hutchcroft Co., The, Cleveland, Ohio. 
“E. Z. Set,” quickly adjusted. Made in 4 sizes 
with right or left cutting points. 

Western Tool & Mfg. Co., Springfield, Ohio. 

Williams Co., J. H., 35 Richards St. Brooklyn. 


Broaches 

Lapointe Co., J. N., New London, Conn. 
Lapointe, New London. 

Lapointe Machine Tool Co., Hudson, Mass. 
For any class of work, for use on any broach- 
ing or keyseating machine. 

Send for Catalog “C.” 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


er hi M hi 

Lapointe "Co., J. New London, 
Lapointe, New than 
Five sizes. 
No. 0 machine, capacity to cut keyways 4%” 
wide by 2” long, sq. holes %” sq. by 1” long. 
No. 1 machine, keyways %” wide by 3” long, 
sq. holes 4%” sq. by 1%” long. No. 2 ma- 
chine, keyways %” wide ae 8” long, sq. holes 
1%” sq. by 4” long. No. 3 machine, keyways 
1%” wide by 10” es, sq. holes 3” sq. by 6” 
long. No. 4, keyways 2%” wide by 20” long, 
sq. holes 5” sq. by 12” long. 

wapointe Machine Tool Co., Hudson, Mass. Ca- 
ble: “Lapointe, Hudson.” 
Four sizes—No. 1, square holes up to 4%”; No. 
2, square holes up to 14%”; No. 3, square holes 
up to 3”; No. 4, square holes up to 4”. Round 
or irregular shapes of larger sizes can be han- 
dled. Send for Catalogue C. 

Bronze 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable: Ambrocom, Phila. 
“Non-Gran” high-speed bearing bronze for solid 
nonadjustable bronze bushings. 
See advertisement on back cover. 

Lumen Bearing Co., Buffalo, N. Y. 

Bucket Carriers 

Link-Belt Co., Chicago, Philadelphia. 


Cable: 





Conn. Cable: 
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Buffing or Polishing Machines 
Barnes Co., W, F. & John, 1995 Ruby St., 


ford. Ill. 
Blount Co., J. G., Woodland St., Everett, Mass. 
Bryant Chucking Grinder Co., Springfield, Vt. 

Forbes & Myers, 172 Union St., Worcester, Mass. 


Goodell-Pratt Co, Greenfield, Mass. 


Rock- 


Greenfield Machine Co., Greenfield, Mass. 

Heald Machine Co., 10 New Bond St., Worcester, 
Mass. 

Landis Tool Co., Waynesboro, Penn. Cable: 


Landis, Waynesboro. 

Types—Universal and plain cylindrical, inter- 
nal, crank, roll, ball bearing race grinding 
machines, 

New Britain Mach. Co., New Britain, Conn. 
Plain and ball bearing, drop-head, down- 
belted, floor and bench types. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Noble & Westbrook Mfg. Co.,. 9 Asylum St., 
Hartford, Conn. 

Norton Grinding Co., Worcester, Mass. 

Rowbottom Machine Co., Waterbury, Conn. 

Royersford Fdry..& Mach. Co., Royersford, Penn. 

Safety Emery Wheel Co., Larch St., Springfield, 0 

Union Twist Prill Co., Athol, Mass. 

U. S. Electrical Tool Co., Cincinnati, Ohio. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Vitrifled Wheel Co., Westfield, Mass. 

Walker & Co., O. s.. Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Gravrd Rapids, Mich. 

Bulldozers 

Bellevue Industrial Furnace Co., Detroit, Mich. 

Toledo Machine & Tool Co., Toledo, Ohio. 


Bushings 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bidg., Detroit, Mich. Cable: Ambrocom, Phila. 
All sizes Non-Gran cored and solid bars 12” 
long. Also castings and bushings. 
See advertisement on back cover. 

Bunting Brass & Bronze Co., 726 Spencer St., 
Toledo, Ohio. 

Columbus Brass Co., The, ~~ m Ohio. 

Lumen Bearing Co., Buffalo, N. 

Phosphor Bronze Smelting Co., an00 Washington 
Ave., Philadelphia, Penn. 


Cabinets, Tool 


Gerstner & Sons, H., 22 Columbia St., Dayton, O. 

Ellis << W. Saunders, 810 Newport Ave., Chi- 
cago, Ill. 

Morse Twist Drill & Mach. Co., New Bedford, 
Mass. 

Calipers 


Athol Machine Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Goodell-Pratt Co., Greenfield, Mass. 
Randall & Stickney, Waltham, Mass. 
Slocomb Co., J. T., Providence, R. I. 
Starrett Co., L. S., Athol, Mass, 
Williams Co., J. H., 35 Richards St., 
Cam Cutting Machines 
Garvin Mach. Co., Spring and Varick St., 
Rowbottom Machine Co., Waterbury, Conn. 
For cutting all kinds of cams in general use. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Cams 
Boston Gear Works, Norfolk Downs, Mass. 
Rowbottom Machine Co., Waterbury, Conn. 
All kinds, all sizes to order. 
Can-Making Machinery (See Sheet Metal Working 
Machinery 
Cars, Industrial 
Chase Foundry & Mfg. Co., Columbus, Ohio. 
Toledo, Ohio. 
Dump, push, core and dryer cars. 
Castings, Aluminum 
Acme Die Casting Co., Bush. T. 5, Brooklyn. 
Bunting Brass & Bronze Co., 726 Spencer St., 


Toledo, Ohio. 
Doehler Die Casting Co., Court and Ninth St., 


Brooklyn. 
R. ¥. ¢ 


Rrooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 
Germann Bronze Co.. 345 W. 19th St., Erie, Pa. 
Light Mfg. & Foundry Co., Pottstown, Penn. 
Castings, Brass and Bronze 
American Bronze Co., Berwyn, Penn. 
Bunting Brass & Bronze Co., 726 Spencer St., 


Toledo, Ohio. 
Columbus Brass Co., The, Columbus, Ohio. 
Doehler Die Casting Co., Court and Ninth S8St., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 
Die-Castings in Brass and Bronze, Aluminum, 
Zinc, Tin and Lead Alloys. 
Germann Bronze Co., 345 W. 19th St., Erie, Pa. 
Imperial Brass Mfg. Co., 1214 W. Harrison St., 
Chicago, Il. 
Light Mfg. & Foundry Co., Pottstown, Penn. 
Lumen Bearing Co., Buffalo, N. Y. 
Phosphor Bronze Smelting Co., 2200 Washington 
Ave., Philadelphia, Pa. 
Rider-Bagg Co. Springfield, Mass. 
Stewart Mfg. Co., Wells St. Bridge, Chicago, Ill. 
Titanium Alloy Mfg. Co., The, Niagara Falls, N.Y. 
Taber Pump Co., 291 Elm St., Buffalo, N. Y. 
Castings, Die Molded 
Acme Die Casting Co., Bush T. 5, Brooklyn 
Alloy Die Casting Co., 80 E. Fort St., Detroit, Mich. 
Doehler Die Casting Co., Court and Ninth 8t., 
Brooklyn, N. Y. Branch : Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 
Die-Castings in Brass and Bronze, Aluminum 
Zine, Tin and Lead Alloys. 
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a. Mfg. Co., 400 S. Geddes St., Syracuse, 
. ¥. Cable: Franklin. 


Die cast parts in aluminum, zinc, tin and lead 
base alloys. 
Germann Bronze Co., 345 W. 19th St., Erie, Pa. 
Lumen Bearing Co., Buffalo, » *& A 
National Lead Co., ‘Room 1901, 111 B’way, N.Y.C. 
Cable Address : Lead Co. 
Accurate die-castings of special alloys of zinc, 
tin or aluminum. 
Ohmer Fare Register Co., Dayton, Ohio. 
Stewart Mfg. Co., Wells St. Bridge, Chicago, III. 
Titanium Alloy Mfg. Co., The, Niagara Falls, N.Y. 
Castings, Iron 
Athol Machine Co., Athol, Mass. 
Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Springfield Mach. Tool Co., Springfield, Ohio. 
Stewart Mfg. Co., Wells St. Bridge, Chicago, III. 
Castings, Semi-Steel 
Springfield Mach. Tool Co., Springfield, Ohio. 
Castings, Steel 
Cincinnati Steel Castings Co., Cincinnati, Ohio. 
West Steel Casting Co., Cleveland, Ohio. 


Cements, Belt 
Graton & Knight Mfg. Co., Worcester, Mass. 


Schieren Co., Chas. A., 41 Ferry St., N. Y. City 
Cements, Iron 
Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 


Moller & Schumann Co., 8 Gerry St., 
Smooth-On Mfg. Co., Jersey City, N. 
Centering Machines 

Hendey Machine Co., Torrington, Conn. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Wells & Son Co., F. E., Greenfield, Mass. 
Whiton Mach. Co., D. E., New London, Conn. 
Centers, Planer 

Cincinnati Planer Co., Cincinnati, Ohio. 

Morse Twist Drill & Mach. Co., New Bedford, Mass 
Woodward & Powell Planer Co., Worcester, Mass. 


Chains (See Sprockets and Chains) 


Chains, Driving 
Baldwin Chain & Mfg. Co., Worcester, Mass. 
Boston Gear Wks., Norfolk Downs, Quincy, Mass, 
Link-Belt Co., Philadelphia. Chicago, Indianap- 
olis, New York, Pittsburgh, Boston, St. Louis, 
Buffalo, Wilkes-Barre, Detroit, Cleveland, Seat- 
tle, Portland, Ore.; Los Angeles, Denver, Min- 
neapolis, New Orleans, San Francisco, Toronto, 
Can. 
Link-Belt silent chain has the patented pin- 
bushed joint; 98.2% efficient on actual test. 
Send for 128-page Price List Data Book No. 125. 
Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
Cable Address: “‘Whitney, Hartford.” 
Roller—All American sizes. Block, 1” pitch, 
%”, -. ee, ” wide. Silent types, 
~, > eee %”, a pitch, in variety of sizes. 
Sec’ advertisement. and send for catalogs con- 
taining useful data and information for engi- 
neers and designers. 


Chasers 
Modern Tool Co., Erie, Penn., U. 8. 
For Modern self- opening die a Staybolt 
for L-Special die heads. 
Checks, Time and Pay 
Matthews & Co., Jas. H., Pittsburgh, Pa. 
Chemists 
Souther Engineering Corp., Hy., 


Chip Handling Systems 

American Blower Co., 1400 Russell St., 

Chucking Machines, Automatic 

Bullard Machine Co., Bridgeport, Conn. 

Gisholt Machine Co., Madison, Wis. 

20” swing. 

New Britain Machine Co., New Britain, Conn. 
870 Woodward Ave., Detroit; 1120 Otis Bldg., 
Chicago ; 812 Engineers Bldg., Cleveland. 

“New Britain’ Multiple-Spindle Automatics, 
single- and double-head types ; singie-head, four 
and five spindles, five sizes; double-head, six 
spindles, two sizes. For chucking castings, 
forgings and second-operation bar work. Per- 
forms all operations simultaneously and auto- 
matically, a finished piece being removed and a 
rough blank inserted at each indexing, the en- 
tire series of operations being completed in the 
time of the longest single operation. 

Agents: Coats Machine Tool Co., Ltd., Caxton 
House, London, Glasgow and Newcastle-on- 


Brooklyn. 


Hartford, Conn. 


Detroit 


Tyne. 
Potter & Johnston, Pawtucket, R. I. 
“Pp. J. Manufacturing Automatics.” 4 sizes, 
5A, 6A, TA, 8A. Range of work varies from 
about 2% diam. to 40” diam. 
Warner & Swasey Co., The, Cleveland, Ohio. 
Chucking Machines (See Lathes, Horizontal Turret) 


Chucks, Centering 
Cushman Chuck Co., The, Hartford, Conn. 
York, San Francisco. 
One size. Used on bench for centering short 
pieces from 4%” to 1%” diameter. 
Chucks, Drill and Tap 
Almond, T. R., 6 Maple Ave., 
Automatic Drill Chuck Corp’n., Majestic Bldg., 
Detroit, Mich. 
Sizes No. 6, % to % in.; No. 8, % in. to % 
in. No key, collets, etc. ’ Self-centering. 
Bicknell-Thomas Co., Greenfield, Mass. 
Clark Equipment Co. (Celfor), Buchanan, Mich. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Cushman Chuck Co., The, Hartford, Conn. 
York, San Francisco. 
Six sizes and 2 styles holding from 0 to 1” 
diameter drills, rods, etc. 3-jaw and 4-jaw type, 


New 


Ashburnham, Mass. 


New 


 — __~— $e 
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No. 1—S. S. Duplex Horizontal Drill (Back Geared) 
CP ws a akunwkoneee 0468084006600 00 OS Catkin 


GARVIN Duplex Horizontal Drills 


(SLIDING SPINDLES) 


O trouble from chips—upon tripping, the 
spindle returns instantly to its extreme 
position by spring. The machine is a large pro- 
ducer, being substantial and generous in all its 
proportions—Made in two sizes and three styles. 


Largest size of drill used in cast iron............. 2 in. 
Maximum distance between spindles............. 36 in. 
Length of feed of each spindle.................. 8 in. 
pk re Pee eee ee er ee 3 in. 
i GOL id Pee ee EEE Cpe eT Say P 2200 Ib. 


The heads are adjustable along the bed and clamped down to a 
center T-slot. 


For Further Information, Ask 
Your Dealer or Write Us Direct. 


Manufactured by Visitors Welcome 


The Garvin Machine Company 


Spring and Varick Streets 


50 YEARS IN NEW YORK CITY 
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Books, Technical 

McGraw-Hill Book Co., 239 W. 39th St.. N. Y¥. c. 
Colvin & Stanley’s American Machinist Hand- 
book, $3 postpaid. Halsey’s Handbook for Ma- 
chine Designers and Draftsmen, $5 postpaid. 
Croft’s American Electrician’s Handbook, $3 
postpaid. Van Deventer’s Handbook of Machine 
Shop Management, $2.50 postpaid. Machine 
Shop Library, nine volumes covering the prac- 
tical side of shop practice, $16 postpaid. 

Wiley & Sons, Inc., John, 432 4th Ave., N. Y. C. 

Boosters 

Crocker-Wheeler Co., Ampere, N. J. 

Gfieneral Electric Co., Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Boring and Turning Mills, Vertical 
Bickford & Co., H., Lakeport, N. H. 
Five sizes, 4, 5, 6, 7 and 8 ft. swing, either belt 
or mowr driven, swivel heads. Power traverse 
if desired. Send for catalog. 
Bullard Machine Tool Co., Bridgeport, 
Cincinnati Planer Co., Cincinnati, Ohio 
Colburn Mach. Tool Co., Franklin, Penn. 
“Colburn,” Franklin. 
Sizes 48”, 54”, 60” and 72” swing. 
Gisholt Machine Co., Madison, Wis 
Sizes 30”, 36”, 42”, 48”, 52”, 60’" and 72”. 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 
Niles-Bement-Pond Co., 111 Broadway, N_ ¥. C. 
Setters & Co., Inc., Wm., Philadelphia, Penn. 
Simmons Machine Co., Inc., Albany, N. Y. 


Boring, Drilling and Milling Machines, Horizontal 


Conn. 


Cable : 


~~ re W. F. & John, 1995 Ruby St., Rock- 

ord, Ill. 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
field, Mass., U. 8. A. 
Special multiple spindle horizontal drilling 
machines. 

Beaman & Smith Co., Providence, R. I. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 


Fosdick Machine Tool Co., Cincinnati, Ohio. 
Horizontal No. 0, spindle 3%. 

Gisholt Machine Co., Madison, Wis. 

4” and 416” boring bar, 6’ and longer tables. 

Hoefer Mfg. Co., Freeport, Ill. 

Lucas Machine Tool Co., E. 99th St. and N. Y. C. 
R.R., Cleveland, O. Cable: Lucas, Cleveland. 
ahree sizes, 3”, 3%” and 4%” spindles. 

For boring, milling and drilling as separate 
operations, or all three operations, at one set- 
ting of the work. 

Moline Tool Co., Moline, Il. 

National Automatic Tool Co., 7th and S. N S8t., 
Richmond, Ind. Cable: Natco, Richmond. 
Horizontal multiple spindle drilling machine.’ 
Three sizes, 2 to 150 spindles from 2 to 5 direc- 
tions simultaneously. 

Newton Machine Tool Works, 23rd and Vine St. 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Pawling & Harnischfeger Co., Milwaukee, Wis. 

Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 

Rockford Drilling Machine Co., Rockford, Ill. 

Sellers & Co., Inc., Wm., Philadelphia, Penn. 

Springfield Machine Tool Co., Springfield, Ohio. 
Cable: Montanus. Spindle and axle boring 
machines, 2 sizes, 7”x60” and 11”x84”. 

Universal Boring Machine Co., Hudson, Mass. 

Vandyck Churchill Co., 93 Liperty St., N. Y. C. 


Boring Heads 

Lawson & Co., Inc., 90 West St., New York City. 
Marvin & Casler Co., Canastota, N. Y. 
Taft-Peirce Mf Co., Woonsocket, = Ss 


Boring Tools 

Maxwell, Hutchcroft Co., The, Cleveland, Ohio. 
“E. Z. Set,” quickly adjusted. Made in 4 sizes 
with right or left cutting points. 

Western Tool & Mfg. Co., Springfield, Ohio. 

Williams Co., J. H., 35 Richards St. Brooklyn. 


Broaches 

Lapointe Co., J. N., New London, Conn. 
Lapointe, New London. 

Lapointe Machine Tool Co., Hudson, Mass. 
For any class of work, for use on any broach- 
ing or keyseating machine. 

Send for Catalog “C.” 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


er hi M hi 

Lapointe "Co., J. New London, 
Lapointe, New than 
Five sizes. 
No. 0 machine, capacity to cut keyways 4%” 
wide by 2” long, sq. holes %” sq. by 1” long. 
No. 1 machine, keyways %” wide by 3” long, 
sq. holes 4%” sq. by 1%” long. No. 2 ma- 
chine, keyways %” wide ae 8” long, sq. holes 
1%” sq. by 4” long. No. 3 machine, keyways 
1%” wide by 10” es, sq. holes 3” sq. by 6” 
long. No. 4, keyways 2%” wide by 20” long, 
sq. holes 5” sq. by 12” long. 

wapointe Machine Tool Co., Hudson, Mass. Ca- 
ble: “Lapointe, Hudson.” 
Four sizes—No. 1, square holes up to 4%”; No. 
2, square holes up to 14%”; No. 3, square holes 
up to 3”; No. 4, square holes up to 4”. Round 
or irregular shapes of larger sizes can be han- 
dled. Send for Catalogue C. 

Bronze 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable: Ambrocom, Phila. 
“Non-Gran” high-speed bearing bronze for solid 
nonadjustable bronze bushings. 
See advertisement on back cover. 

Lumen Bearing Co., Buffalo, N. Y. 

Bucket Carriers 

Link-Belt Co., Chicago, Philadelphia. 


Cable: 





Conn. Cable: 
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Buffing or Polishing Machines 
Barnes Co., W, F. & John, 1995 Ruby St., 


ford. Ill. 
Blount Co., J. G., Woodland St., Everett, Mass. 
Bryant Chucking Grinder Co., Springfield, Vt. 

Forbes & Myers, 172 Union St., Worcester, Mass. 


Goodell-Pratt Co, Greenfield, Mass. 


Rock- 


Greenfield Machine Co., Greenfield, Mass. 

Heald Machine Co., 10 New Bond St., Worcester, 
Mass. 

Landis Tool Co., Waynesboro, Penn. Cable: 


Landis, Waynesboro. 

Types—Universal and plain cylindrical, inter- 
nal, crank, roll, ball bearing race grinding 
machines, 

New Britain Mach. Co., New Britain, Conn. 
Plain and ball bearing, drop-head, down- 
belted, floor and bench types. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Noble & Westbrook Mfg. Co.,. 9 Asylum St., 
Hartford, Conn. 

Norton Grinding Co., Worcester, Mass. 

Rowbottom Machine Co., Waterbury, Conn. 

Royersford Fdry..& Mach. Co., Royersford, Penn. 

Safety Emery Wheel Co., Larch St., Springfield, 0 

Union Twist Prill Co., Athol, Mass. 

U. S. Electrical Tool Co., Cincinnati, Ohio. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Vitrifled Wheel Co., Westfield, Mass. 

Walker & Co., O. s.. Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Gravrd Rapids, Mich. 

Bulldozers 

Bellevue Industrial Furnace Co., Detroit, Mich. 

Toledo Machine & Tool Co., Toledo, Ohio. 


Bushings 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bidg., Detroit, Mich. Cable: Ambrocom, Phila. 
All sizes Non-Gran cored and solid bars 12” 
long. Also castings and bushings. 
See advertisement on back cover. 

Bunting Brass & Bronze Co., 726 Spencer St., 
Toledo, Ohio. 

Columbus Brass Co., The, ~~ m Ohio. 

Lumen Bearing Co., Buffalo, N. 

Phosphor Bronze Smelting Co., an00 Washington 
Ave., Philadelphia, Penn. 


Cabinets, Tool 


Gerstner & Sons, H., 22 Columbia St., Dayton, O. 

Ellis << W. Saunders, 810 Newport Ave., Chi- 
cago, Ill. 

Morse Twist Drill & Mach. Co., New Bedford, 
Mass. 

Calipers 


Athol Machine Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Goodell-Pratt Co., Greenfield, Mass. 
Randall & Stickney, Waltham, Mass. 
Slocomb Co., J. T., Providence, R. I. 
Starrett Co., L. S., Athol, Mass, 
Williams Co., J. H., 35 Richards St., 
Cam Cutting Machines 
Garvin Mach. Co., Spring and Varick St., 
Rowbottom Machine Co., Waterbury, Conn. 
For cutting all kinds of cams in general use. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Cams 
Boston Gear Works, Norfolk Downs, Mass. 
Rowbottom Machine Co., Waterbury, Conn. 
All kinds, all sizes to order. 
Can-Making Machinery (See Sheet Metal Working 
Machinery 
Cars, Industrial 
Chase Foundry & Mfg. Co., Columbus, Ohio. 
Toledo, Ohio. 
Dump, push, core and dryer cars. 
Castings, Aluminum 
Acme Die Casting Co., Bush. T. 5, Brooklyn. 
Bunting Brass & Bronze Co., 726 Spencer St., 


Toledo, Ohio. 
Doehler Die Casting Co., Court and Ninth St., 


Brooklyn. 
R. ¥. ¢ 


Rrooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 
Germann Bronze Co.. 345 W. 19th St., Erie, Pa. 
Light Mfg. & Foundry Co., Pottstown, Penn. 
Castings, Brass and Bronze 
American Bronze Co., Berwyn, Penn. 
Bunting Brass & Bronze Co., 726 Spencer St., 


Toledo, Ohio. 
Columbus Brass Co., The, Columbus, Ohio. 
Doehler Die Casting Co., Court and Ninth S8St., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 
Die-Castings in Brass and Bronze, Aluminum, 
Zinc, Tin and Lead Alloys. 
Germann Bronze Co., 345 W. 19th St., Erie, Pa. 
Imperial Brass Mfg. Co., 1214 W. Harrison St., 
Chicago, Il. 
Light Mfg. & Foundry Co., Pottstown, Penn. 
Lumen Bearing Co., Buffalo, N. Y. 
Phosphor Bronze Smelting Co., 2200 Washington 
Ave., Philadelphia, Pa. 
Rider-Bagg Co. Springfield, Mass. 
Stewart Mfg. Co., Wells St. Bridge, Chicago, Ill. 
Titanium Alloy Mfg. Co., The, Niagara Falls, N.Y. 
Taber Pump Co., 291 Elm St., Buffalo, N. Y. 
Castings, Die Molded 
Acme Die Casting Co., Bush T. 5, Brooklyn 
Alloy Die Casting Co., 80 E. Fort St., Detroit, Mich. 
Doehler Die Casting Co., Court and Ninth 8t., 
Brooklyn, N. Y. Branch : Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 
Die-Castings in Brass and Bronze, Aluminum 
Zine, Tin and Lead Alloys. 
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a. Mfg. Co., 400 S. Geddes St., Syracuse, 
. ¥. Cable: Franklin. 


Die cast parts in aluminum, zinc, tin and lead 
base alloys. 
Germann Bronze Co., 345 W. 19th St., Erie, Pa. 
Lumen Bearing Co., Buffalo, » *& A 
National Lead Co., ‘Room 1901, 111 B’way, N.Y.C. 
Cable Address : Lead Co. 
Accurate die-castings of special alloys of zinc, 
tin or aluminum. 
Ohmer Fare Register Co., Dayton, Ohio. 
Stewart Mfg. Co., Wells St. Bridge, Chicago, III. 
Titanium Alloy Mfg. Co., The, Niagara Falls, N.Y. 
Castings, Iron 
Athol Machine Co., Athol, Mass. 
Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Springfield Mach. Tool Co., Springfield, Ohio. 
Stewart Mfg. Co., Wells St. Bridge, Chicago, III. 
Castings, Semi-Steel 
Springfield Mach. Tool Co., Springfield, Ohio. 
Castings, Steel 
Cincinnati Steel Castings Co., Cincinnati, Ohio. 
West Steel Casting Co., Cleveland, Ohio. 


Cements, Belt 
Graton & Knight Mfg. Co., Worcester, Mass. 


Schieren Co., Chas. A., 41 Ferry St., N. Y. City 
Cements, Iron 
Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 


Moller & Schumann Co., 8 Gerry St., 
Smooth-On Mfg. Co., Jersey City, N. 
Centering Machines 

Hendey Machine Co., Torrington, Conn. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Wells & Son Co., F. E., Greenfield, Mass. 
Whiton Mach. Co., D. E., New London, Conn. 
Centers, Planer 

Cincinnati Planer Co., Cincinnati, Ohio. 

Morse Twist Drill & Mach. Co., New Bedford, Mass 
Woodward & Powell Planer Co., Worcester, Mass. 


Chains (See Sprockets and Chains) 


Chains, Driving 
Baldwin Chain & Mfg. Co., Worcester, Mass. 
Boston Gear Wks., Norfolk Downs, Quincy, Mass, 
Link-Belt Co., Philadelphia. Chicago, Indianap- 
olis, New York, Pittsburgh, Boston, St. Louis, 
Buffalo, Wilkes-Barre, Detroit, Cleveland, Seat- 
tle, Portland, Ore.; Los Angeles, Denver, Min- 
neapolis, New Orleans, San Francisco, Toronto, 
Can. 
Link-Belt silent chain has the patented pin- 
bushed joint; 98.2% efficient on actual test. 
Send for 128-page Price List Data Book No. 125. 
Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
Cable Address: “‘Whitney, Hartford.” 
Roller—All American sizes. Block, 1” pitch, 
%”, -. ee, ” wide. Silent types, 
~, > eee %”, a pitch, in variety of sizes. 
Sec’ advertisement. and send for catalogs con- 
taining useful data and information for engi- 
neers and designers. 


Chasers 
Modern Tool Co., Erie, Penn., U. 8. 
For Modern self- opening die a Staybolt 
for L-Special die heads. 
Checks, Time and Pay 
Matthews & Co., Jas. H., Pittsburgh, Pa. 
Chemists 
Souther Engineering Corp., Hy., 


Chip Handling Systems 

American Blower Co., 1400 Russell St., 

Chucking Machines, Automatic 

Bullard Machine Co., Bridgeport, Conn. 

Gisholt Machine Co., Madison, Wis. 

20” swing. 

New Britain Machine Co., New Britain, Conn. 
870 Woodward Ave., Detroit; 1120 Otis Bldg., 
Chicago ; 812 Engineers Bldg., Cleveland. 

“New Britain’ Multiple-Spindle Automatics, 
single- and double-head types ; singie-head, four 
and five spindles, five sizes; double-head, six 
spindles, two sizes. For chucking castings, 
forgings and second-operation bar work. Per- 
forms all operations simultaneously and auto- 
matically, a finished piece being removed and a 
rough blank inserted at each indexing, the en- 
tire series of operations being completed in the 
time of the longest single operation. 

Agents: Coats Machine Tool Co., Ltd., Caxton 
House, London, Glasgow and Newcastle-on- 


Brooklyn. 


Hartford, Conn. 


Detroit 


Tyne. 
Potter & Johnston, Pawtucket, R. I. 
“Pp. J. Manufacturing Automatics.” 4 sizes, 
5A, 6A, TA, 8A. Range of work varies from 
about 2% diam. to 40” diam. 
Warner & Swasey Co., The, Cleveland, Ohio. 
Chucking Machines (See Lathes, Horizontal Turret) 


Chucks, Centering 
Cushman Chuck Co., The, Hartford, Conn. 
York, San Francisco. 
One size. Used on bench for centering short 
pieces from 4%” to 1%” diameter. 
Chucks, Drill and Tap 
Almond, T. R., 6 Maple Ave., 
Automatic Drill Chuck Corp’n., Majestic Bldg., 
Detroit, Mich. 
Sizes No. 6, % to % in.; No. 8, % in. to % 
in. No key, collets, etc. ’ Self-centering. 
Bicknell-Thomas Co., Greenfield, Mass. 
Clark Equipment Co. (Celfor), Buchanan, Mich. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Cushman Chuck Co., The, Hartford, Conn. 
York, San Francisco. 
Six sizes and 2 styles holding from 0 to 1” 
diameter drills, rods, etc. 3-jaw and 4-jaw type, 


New 


Ashburnham, Mass. 


New 


 — __~— $e 
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No. 1—S. S. Duplex Horizontal Drill (Back Geared) 
CP ws a akunwkoneee 0468084006600 00 OS Catkin 


GARVIN Duplex Horizontal Drills 


(SLIDING SPINDLES) 


O trouble from chips—upon tripping, the 
spindle returns instantly to its extreme 
position by spring. The machine is a large pro- 
ducer, being substantial and generous in all its 
proportions—Made in two sizes and three styles. 


Largest size of drill used in cast iron............. 2 in. 
Maximum distance between spindles............. 36 in. 
Length of feed of each spindle.................. 8 in. 
pk re Pee eee ee er ee 3 in. 
i GOL id Pee ee EEE Cpe eT Say P 2200 Ib. 


The heads are adjustable along the bed and clamped down to a 
center T-slot. 


For Further Information, Ask 
Your Dealer or Write Us Direct. 


Manufactured by Visitors Welcome 


The Garvin Machine Company 


Spring and Varick Streets 


50 YEARS IN NEW YORK CITY 
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Goodell-Pratt Co., Greenfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Horton & Son Co., E., Windsor Locks, Conn. 
Cable Address: “Horton,” Windsor Locks. 
Two-jaw drill chucks, seven sizes, 4%” to 2” 
capacity. Horton Morrow ball bearing, self- 
tightening, _ ee drill chucks, five sizes, 
capacity 4” to 

Jacobs Mfg. Co., Hartford, Conn. 

Manufacturers Equipment Co., Chicago, Il. 

Modern Tool Co., Erie, Penn. Chicago, 32 N. 
Clinton St. ; Detroit, 127 Rosedale Court. Cable: 
Moderntool. 
gs: quick change chuck: 6 sizes; capacity 

” ” taps. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

National Twist Drill & Tool Co., Detroit, Mich. 

Peter Bros. Mfg. Co., Algonquin, Ill 

Scully-Jones Co., 649 Railway Exchange, Chicago. 

Skinner Chuck Co., New Britain, Conn. 

Btandard Tool Co., Cleveland, Ohio. 

Swedish Gage Co., The, 16 W. 61st St., N. Y. C. 
“Gronkvist” automatic, 5 sizes; “Kupke” key- 
less, 3 sizes. 

Union Mfg. Co., New Britain, Conn. 

Victor Tool Co., Waynesboro, Penn. 

Wahilstrom Tool Co., Brooklyn, N. Y. 
“Wahlstrom Automatic Chucks.” Tools may be 
changed while spindle is running. Made in 2 
styles, as follows: Chucks for straight shank 
tools made in 3 sizes; take drills up to 1”. No 
keys. Chuck for taper shank tools made in 1 
size only—holds No. 1, 2 or 3 Morse taper shank 
tools whether the tool has a tang or not. No 
collets, no keys. 

Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
“Presto” chuck, with 3 sizes, No. 2, 3 or 4. 
Morse taper. Or can furnish with shanks left 
blank. Bua Patent” friction tapping device, 
3 sizes. %” to %” taps, 4%” to 5” taps, 
to 1%” taps. This device is interchangeable 
with the “Presto” chuck. 

Whiton Mach. Co., D. E., New London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., The, Hartford, Conn. 
York, San Francisco. 

38 styles. 27 sizes from 2” to 36” 

Gisholt Machine Co., Madison, Wis. 

6”, 18%", 18%, 234”, 28°’, 33”. 

Hoggson & Pettis Mfg. Co., 

Conn., U. S. A. Cable Address: 
New Haven. 
Manufacturers of “Sweetland” lathe chucks. 
Complete line of combination universal, inde- 
pendent, geared scroll, two-jaw, box body and 
car wheel chucks. Face plate jaws and re- 
versible jaws. 

Horton & Son Co., E., Windsor Locks, Conn. 
Cable Address: “Horton,” Windsor Locks. 
Independent, universal and combination lathe 
chucks of all styles, sizes from 3” to 42”. Face- 
plate jaws, single and double rib for both lathes 
and boring mills. 

Sanford Mfg. Co., F. C., Bridgeport, Conn. 

Skinner Chuck Co., New Britain, Conn. 

— Elevator Co., 20 S. Hoyne Ave., Chicago, 


Union Mfg. Co., New Britain, Conn. 
Warner & Swasey Co., Cleveland, Ohio. 
Whiton Mach. Co., D. E., New London, Conn. 


Chucks, Magnetic 
Providence, R. I. Cable: 


W Fuse Co., 
Nonarching. 
A flat, rotary, vertical, swiveling, waterproof, 
heatproof, equipped with demagnetizing switch. 
Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Agents: Great Britain, Alfred Herbert, Ltd., 
Coventry. For France, Alfred Herbert, Ltd., 
Paris. For Holland, Post Van Der Burg & Co., 
Rotterdam. 
Walker Co., 0. S., Worcester, Mass. 


Chucks, Planer 

Cincinnati Planer Co., Cincinnati, Ohio. 

Cushman Chuck Co., Hartford, Conn. 

D & W Fuse Co., Providence, R. I. 

Hoggson & Pettis = Co., The, 
Conn., U. 8S. A. ble Address : 
New Haven.” " 
Manufacturers of “Sweetland” planer chucks. 
Complete line, both round and square base, & 
sizes 6 to 30 in. 

Horton & Son Co., E., Windsor Locks, Conn. 

Skinner Chuck Co., New Britain, Conn. 

Union Mfg. Co., New Britain, Conn, 
Walker Co.. O. S., Worcester, Mass. 


Chucks, Split 

Ames Co., B. C., Waltham. Mass 

Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable Address: Edrivett 
Ten sizes. Capacity up to 1” diameter hole. 
Tool steel split chucks. 

See our advertisement on inside of back cover. 
Seneca Falls Mfg. Co., The, 387 Fall St, Seneca 
Falls, N. Y. 

Capacity vs” to #” and %&” to %” for “Star” 
and Seneca Falls lathes. 

Sloan & Chace Mfg. Co., Newark, N. J. 

Stark Tool Co., Waltham, Mass. 

Chucks, Vertical Boring Mill 

Bullard Machine Tool Co., Bri pot, Camm. 

Gisholt Machine Co., Madison, 
Three-jawed geared scroll, 


New 


The, New Haven, 
“Puissant,” 


New Haven, 
“Puissant, 


) and four- 


jawed combination, four-‘awed independent. 


Clamps, Machinists’ 
Armstrong Bros. Tool Co., 315 N. Francisco Ave.. 


. Chicago, Ill 
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Brown & Sharpe Mfg. Co., Providence, R. I. 
Hammacher, Schlemmer & Co., New York City. 
Starrett Co., L. S., Athol, Mass. 

Western Tool & Mfg. Co., Springfield, Ohio. 
Williams Co., J. H., 35 Richards St., Brooklyn. 


Cleaners, Metal, Waste, General 
Oakley Chemical Co., 24 Thames St., N. Y. C. 


Cleaning Tanks, Safety 
Spicer Tabulating Mach. Co., Washington, D. C. 


Clocks, Time 
Gisholt Machine Co., Madison, Wis. 


Clocks, Watchmen’s 
Eco Clock Co., 197 Congress St., Boston, Mass. 


Clutches, Friction 

Bicknell-Thomas >. Greenfield, . 

Brown Co., A. & F., 79 Barclay St., ¥. & 

Caldwell Co., w. E., Inc., Louisville, ky 

Caldwell Son “s" i Ww. l7th St. and Western 
Ave.. 5 

Carroll Mfg. Co., L. W., Batavia, Ohio. 
Exceptionally ‘large friction surface, allowing 
positive ap yarn and ~ “ore away with the 
possibility of crystallizatio: 

Johnson Mach. Co., Carlyle, ‘52 Main St., Man- 
chester, Conn. Cable : Carlyle, Hartford. 
5 sizes both single and emry capacities up to 
s” diam, shafting. Weight 12 to 100 Ib. Price 
$10 to $75. For use on overhead shafting with 
or without pulleys, and as a one-way cut-off 
coupling to connect ends of two shafts. 
Agents: The Efandem Co., 159 Gt. Portland St., 
London, W., Eng.; Wilhelm Sonesson, Malmo, 
Sweden; Glaezner & Perreaud, Paris, France. 

Link-Belt *Co Chicago Philadelphia. 

Moore & White Co., Philadelphia, Penn. 

O K Clutch & Machinery Co., Columbia, Penn. 

Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio. 

Btandard Pulley Co., The, Cincinnati, Ohio. 
3 sizes, both single and double up to 24,” 
diameter. 

Transmission nea Bearing 
Road, Buffalo, N 

Coal Handling Machinery 

Caldwell Co., Inc., W. E., Louisville, Ky. 

Link-Belt Co., Chicago. Philadelphia. 

Coal-Storage Systems 

Link-Belt Co., Chicago, Philadelphia. 

Coilers, Spring 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Coils, Electrical 

D & W Fuse Co., Providence, R. I. 

General Electric Co., Sapam N. Y. 

Collars and Couplin 

Royersford Fdry. & Mach. Co., Royersford, Penn. 


Collars, Spacing 
Scully-Jones Co., 649 Railway Exchange, Chicago. 


Co., 1050 Military 


Colleges 
Highland Park College, Des Moines, Iowa. 


Collets 

Begremy Reamer Co., The, Meadville, Penn., 
U. S. A. Export Agent: Benjamin Whittaker, 
21 State St., New York. 

Friction tapping and stud-setting collets. Spe- 
cial attachment may furnished with three 
speeds forward and a reverse for — tools. 

Modern Tool Co., Erie, Penn., U. 8. 

Chuck collets for use in Magic bE I 

Pratt & Whitney Co., Hartford. Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 

Union Twist Drill Co., Athol, Mass. 

Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
“Presto” collets for use in “Presto” chucks. 
Spring aoe for holding cutters with straight 
shanks 4%” diameter. 

—. Carbonizing, Casehardening and 

em 

Bennett Metal Treating Co., Elmwood, Conn. 
“Hetzy” High Speed Steel Hardening Com 
enables you to harden your high-spee 
at the low temperature of 1750° Fahr. Write 
for Bulletin 14. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Houghton & Co., E. F., 240 W. Somerset St., Phil- 
adelphia, Penn. 

Rogers & Hubbard Co., Middletown, Conn. 

Shore Instrument & Mfg. Co., 555 W. 22nd St., 
New York. “Enamellite.” 


Compounds, Cleaning 
Oakley Chemical Co., 24 Thames St., N. Y. C. 


White & Bagley Co., Worcester, Mass. 
Compounds, —. Drawing, Drilling, Grinding 


and Screw Cuttin 
Cataract Refinin & Mfg. Co., Buffalo, N. Y. 
Cable: “Catarefin,” ro 36 Kingsway. 
Franklin Oil & Gas Co., The, ‘Bedford, Ohio. 
Manufacturers of a complete line of cutting oll, 
soluble oil and cutting compounds. 
Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 
Oakley Chemical Co., * Thames S&t., Y. G 
Texas Company, Dept. A, 17 Battery Veak N. ¥. 
Compounds, Pipe-Joint 
Smooth-On Mfg. Co., Jersey City, N. J._ 
Compounds, Slush 
Warren Bros. ., Boston. Mass. 
Warren’s Slushing Compound. 
Compressors, Air and Gas 
Chicago Pacumatic Tool Co., Fischer Bidg., Chi- 
cago 
General Flectric Co., Schenectady, N. Y. 
{ngersoll-Rand Co., 11 Broadway, New York. 
ranches: Boston, Birmingham, Butte, Cleve- 


und 
stel 
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land, Chicago, Denver, Duluth, El Paso, Knox- 
ee hae Angeles, Phila., Pittsburgh, St. Louis, 
attle 

Worthington Pump & 7 amd Corporation, 115 
Broadway, New York City. 

Conduits, Interior 

General Electric Co., Schenectady, N. Y. 

Cones, Friction 

Evans Friction Cone Co., Newton Highlands, Mass. 
Send for Illustrated Catalog No. 25. 

Connecting-Rods and Straps 

Standard Gauge Steel Gn Beaver Falls, Penn. 


Contract Work 

American Mach. * Fdry. Co., 5520 Second Ave., 
Brooklyn, N. Y 

Beaver Tool & E Co., Elgin, Ill. 


Becker Milling Mach. Co. ., Hyde Park, Mass. 

Berggren & Pearson Mach. Co., Inc., 221 Canal 
St., New York City. 

Bickford Machine Co, Greenfield, 

—— Machine Co., 64 State Bee Cambridge, 

ass 

Cannon & Sons Machine Co., T. J., Lynn, Mass. 

Central Die Works, 14 N. May St., Chicago. 

City Mach. & Tool Works, Dayton, Ohio. 

Columbus Die Tool & Macn. Co., Columbus, Ohio 

Continental Mach. & Fdry. Co., Fort Madison, Ia. 

Cowdrey Mach, Wks., C. H., Fitchburg, Mass. 

Du Bois Mach. Co., Inc., Albany, N 

Excel Mfg. Co., Boston, Mass. 

Fenn -_ Co., ‘Hartford, Conn. 

Garvin Mach. Co., Spring and Varick St... N. ¥. C. 

Gent Mach. Co., w., Cleveland, Ohio. 

Giddings & Lewis Mf, g. Co., Fond du Lac, Wis. 

Globe Machine & Stampings Co., 1250 W. 76th St., 
Cleveland, Ohio. 

Grant Mfg. & Machine Co., 85 Silliman Ave., 
Bridgeport, Conn. 

Green Bay Barker Co., Green Bay, Wis. 

Greenwich Mach. & Tool Co., iy Canal St., N.Y. C. 

Harris Eng’g Co., The, H. E., Bridgeport, ‘Conn. 

Hartford Special Mchy. Co.. The, 287 Homestead 
Ave., Hartford, Conn. 

Ideal Wrapping Mach. Co., Middletown, N. Y. 

Knott Mach. Co., E. R. 156 Pearl St., Boston. 

Krasberg Mfg. Co., 410-420 Orleans St. Chicago, Il. 

Lambert & Todd "Machine Co., Camden, N. J. 

Lincoln Machine Co., Pawtucket, 

Magna Mach. Co., 626 Driggs Ave., ‘Brooklyn. 

Mehl Machine Tool & Die Co., Roselle, N. J. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 

Mignon Wireless Corporation, Elmira, N. Y. 

Modern Tool Die & Mach. Co., Columbus, Ohio. 

New Britain Machine Co., New Britain, Conn. 

Newton Machine Tool Works. 23rd and Vine St., 
Philadelphia, Penn. 

Ohmer Fare Register Co., Dayton, Ohio. 

Parker Mach. Co., 221 High St., Boston, Mass. 

Precision Tool Wks., Rutland, Vt. 

Progressive Tool & Equip. Co., New Haven, Conn. 

Reynolds Pattern & Machine Co., Moline, III. 

Rickert-Shafer Co., Erie, Pa. 

Rowbottom Machine Co., The, Waterbury, Conn. 

Schroeder Bros. Mfg. Co., Torrington, Conn. 

Sheffield Mach. & Tool Co., The, Dayton, Ohio. 

Shepherd Engineering Co., Williamsport, Penn. 

Sinclair-Scott Co., Baltimore, Md. 

Sloan & Chace Mfg. Co., Newark, N. 

Spicer Tabulating Mach. Co., Washington, D . & 

Standard Die Tool & Mach. *Co., Toledo, Ohio. 

Stratton & Bragg Co., Petersburg, Va. 

Taber Pump Co., 291° Elm St., Buffalo, ) ay 8 
Taft-Peirce Mfg. Co., Woonsocket, I. Majestie 

Bldg., Detroit ; Woolworth Bldg., - Y. City. 
Manufacturers of special machines, machine 
parts and — Design and build tool equip- 
ments, jigs and fixtures. 
ae a Co., Inc., 109 Tichenor St., New- 
ar’ 


Controllers and Starters, Electric 
Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Converters 

Wagner Electric Mfg. Co., St. Louis, Mo. 
For changing AC to DC in sizes from 25 to 125 
amperes, single or polyphase and in frequencies 
from 25 to 60 cycles. 


Conveyors_and Elevators (See Elevators) 


Cotter Pins 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Standard Tool Co., Cleveland, Ohio. 

Whitman & Barnes Mfg. Co., The, Akron, Ohio. 
Counterbores 

Cleveland Twist Drill Co., Cleveland, Ohio. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & bgas Co., Hartford, - 

Slocomb Co., J. T., Providence, R. I. 


a 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Evans Friction Cone Co., Newton. i. om Mass. 
Send for Illustrated Catalog 25. 
Garvin Mach. Co., Spri aa Vasick St., N. Y. C. 
Norton Grinding Co., Worcester, Mass. 
Foreign Agents: Alfred Herbert, Ltd., Coven- 
try Paris, Milan; Post Van der pus & 
Co., Ho iand ; Iznosskoff & =e Petrograd ; F. W. 
Horne & Co Tokyo, Japa 
Warner & hcaned Co., Cleveland, Ohio. 
Goustensts 
Stark Baulpment Co. (Celfor), Buchanan, Mich. 


Counters, Revolution 
Bristol Co., Waterbury. 
Veeder Mfg. Co., 15 iS Bocgeant | St., Hartford, Conn. 
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Goodell-Pratt Co., Greenfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Horton & Son Co., E., Windsor Locks, Conn. 
Cable Address: “Horton,” Windsor Locks. 
Two-jaw drill chucks, seven sizes, 4%” to 2” 
capacity. Horton Morrow ball bearing, self- 
tightening, _ ee drill chucks, five sizes, 
capacity 4” to 

Jacobs Mfg. Co., Hartford, Conn. 

Manufacturers Equipment Co., Chicago, Il. 

Modern Tool Co., Erie, Penn. Chicago, 32 N. 
Clinton St. ; Detroit, 127 Rosedale Court. Cable: 
Moderntool. 
gs: quick change chuck: 6 sizes; capacity 

” ” taps. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

National Twist Drill & Tool Co., Detroit, Mich. 

Peter Bros. Mfg. Co., Algonquin, Ill 

Scully-Jones Co., 649 Railway Exchange, Chicago. 

Skinner Chuck Co., New Britain, Conn. 

Btandard Tool Co., Cleveland, Ohio. 

Swedish Gage Co., The, 16 W. 61st St., N. Y. C. 
“Gronkvist” automatic, 5 sizes; “Kupke” key- 
less, 3 sizes. 

Union Mfg. Co., New Britain, Conn. 

Victor Tool Co., Waynesboro, Penn. 

Wahilstrom Tool Co., Brooklyn, N. Y. 
“Wahlstrom Automatic Chucks.” Tools may be 
changed while spindle is running. Made in 2 
styles, as follows: Chucks for straight shank 
tools made in 3 sizes; take drills up to 1”. No 
keys. Chuck for taper shank tools made in 1 
size only—holds No. 1, 2 or 3 Morse taper shank 
tools whether the tool has a tang or not. No 
collets, no keys. 

Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
“Presto” chuck, with 3 sizes, No. 2, 3 or 4. 
Morse taper. Or can furnish with shanks left 
blank. Bua Patent” friction tapping device, 
3 sizes. %” to %” taps, 4%” to 5” taps, 
to 1%” taps. This device is interchangeable 
with the “Presto” chuck. 

Whiton Mach. Co., D. E., New London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., The, Hartford, Conn. 
York, San Francisco. 

38 styles. 27 sizes from 2” to 36” 

Gisholt Machine Co., Madison, Wis. 

6”, 18%", 18%, 234”, 28°’, 33”. 

Hoggson & Pettis Mfg. Co., 

Conn., U. S. A. Cable Address: 
New Haven. 
Manufacturers of “Sweetland” lathe chucks. 
Complete line of combination universal, inde- 
pendent, geared scroll, two-jaw, box body and 
car wheel chucks. Face plate jaws and re- 
versible jaws. 

Horton & Son Co., E., Windsor Locks, Conn. 
Cable Address: “Horton,” Windsor Locks. 
Independent, universal and combination lathe 
chucks of all styles, sizes from 3” to 42”. Face- 
plate jaws, single and double rib for both lathes 
and boring mills. 

Sanford Mfg. Co., F. C., Bridgeport, Conn. 

Skinner Chuck Co., New Britain, Conn. 

— Elevator Co., 20 S. Hoyne Ave., Chicago, 


Union Mfg. Co., New Britain, Conn. 
Warner & Swasey Co., Cleveland, Ohio. 
Whiton Mach. Co., D. E., New London, Conn. 


Chucks, Magnetic 
Providence, R. I. Cable: 


W Fuse Co., 
Nonarching. 
A flat, rotary, vertical, swiveling, waterproof, 
heatproof, equipped with demagnetizing switch. 
Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Agents: Great Britain, Alfred Herbert, Ltd., 
Coventry. For France, Alfred Herbert, Ltd., 
Paris. For Holland, Post Van Der Burg & Co., 
Rotterdam. 
Walker Co., 0. S., Worcester, Mass. 


Chucks, Planer 

Cincinnati Planer Co., Cincinnati, Ohio. 

Cushman Chuck Co., Hartford, Conn. 

D & W Fuse Co., Providence, R. I. 

Hoggson & Pettis = Co., The, 
Conn., U. 8S. A. ble Address : 
New Haven.” " 
Manufacturers of “Sweetland” planer chucks. 
Complete line, both round and square base, & 
sizes 6 to 30 in. 

Horton & Son Co., E., Windsor Locks, Conn. 

Skinner Chuck Co., New Britain, Conn. 

Union Mfg. Co., New Britain, Conn, 
Walker Co.. O. S., Worcester, Mass. 


Chucks, Split 

Ames Co., B. C., Waltham. Mass 

Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable Address: Edrivett 
Ten sizes. Capacity up to 1” diameter hole. 
Tool steel split chucks. 

See our advertisement on inside of back cover. 
Seneca Falls Mfg. Co., The, 387 Fall St, Seneca 
Falls, N. Y. 

Capacity vs” to #” and %&” to %” for “Star” 
and Seneca Falls lathes. 

Sloan & Chace Mfg. Co., Newark, N. J. 

Stark Tool Co., Waltham, Mass. 

Chucks, Vertical Boring Mill 

Bullard Machine Tool Co., Bri pot, Camm. 

Gisholt Machine Co., Madison, 
Three-jawed geared scroll, 


New 


The, New Haven, 
“Puissant,” 


New Haven, 
“Puissant, 


) and four- 


jawed combination, four-‘awed independent. 


Clamps, Machinists’ 
Armstrong Bros. Tool Co., 315 N. Francisco Ave.. 


. Chicago, Ill 
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Brown & Sharpe Mfg. Co., Providence, R. I. 
Hammacher, Schlemmer & Co., New York City. 
Starrett Co., L. S., Athol, Mass. 

Western Tool & Mfg. Co., Springfield, Ohio. 
Williams Co., J. H., 35 Richards St., Brooklyn. 


Cleaners, Metal, Waste, General 
Oakley Chemical Co., 24 Thames St., N. Y. C. 


Cleaning Tanks, Safety 
Spicer Tabulating Mach. Co., Washington, D. C. 


Clocks, Time 
Gisholt Machine Co., Madison, Wis. 


Clocks, Watchmen’s 
Eco Clock Co., 197 Congress St., Boston, Mass. 


Clutches, Friction 

Bicknell-Thomas >. Greenfield, . 

Brown Co., A. & F., 79 Barclay St., ¥. & 

Caldwell Co., w. E., Inc., Louisville, ky 

Caldwell Son “s" i Ww. l7th St. and Western 
Ave.. 5 

Carroll Mfg. Co., L. W., Batavia, Ohio. 
Exceptionally ‘large friction surface, allowing 
positive ap yarn and ~ “ore away with the 
possibility of crystallizatio: 

Johnson Mach. Co., Carlyle, ‘52 Main St., Man- 
chester, Conn. Cable : Carlyle, Hartford. 
5 sizes both single and emry capacities up to 
s” diam, shafting. Weight 12 to 100 Ib. Price 
$10 to $75. For use on overhead shafting with 
or without pulleys, and as a one-way cut-off 
coupling to connect ends of two shafts. 
Agents: The Efandem Co., 159 Gt. Portland St., 
London, W., Eng.; Wilhelm Sonesson, Malmo, 
Sweden; Glaezner & Perreaud, Paris, France. 

Link-Belt *Co Chicago Philadelphia. 

Moore & White Co., Philadelphia, Penn. 

O K Clutch & Machinery Co., Columbia, Penn. 

Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio. 

Btandard Pulley Co., The, Cincinnati, Ohio. 
3 sizes, both single and double up to 24,” 
diameter. 

Transmission nea Bearing 
Road, Buffalo, N 

Coal Handling Machinery 

Caldwell Co., Inc., W. E., Louisville, Ky. 

Link-Belt Co., Chicago. Philadelphia. 

Coal-Storage Systems 

Link-Belt Co., Chicago, Philadelphia. 

Coilers, Spring 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Coils, Electrical 

D & W Fuse Co., Providence, R. I. 

General Electric Co., Sapam N. Y. 

Collars and Couplin 

Royersford Fdry. & Mach. Co., Royersford, Penn. 


Collars, Spacing 
Scully-Jones Co., 649 Railway Exchange, Chicago. 


Co., 1050 Military 


Colleges 
Highland Park College, Des Moines, Iowa. 


Collets 

Begremy Reamer Co., The, Meadville, Penn., 
U. S. A. Export Agent: Benjamin Whittaker, 
21 State St., New York. 

Friction tapping and stud-setting collets. Spe- 
cial attachment may furnished with three 
speeds forward and a reverse for — tools. 

Modern Tool Co., Erie, Penn., U. 8. 

Chuck collets for use in Magic bE I 

Pratt & Whitney Co., Hartford. Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 

Union Twist Drill Co., Athol, Mass. 

Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
“Presto” collets for use in “Presto” chucks. 
Spring aoe for holding cutters with straight 
shanks 4%” diameter. 

—. Carbonizing, Casehardening and 

em 

Bennett Metal Treating Co., Elmwood, Conn. 
“Hetzy” High Speed Steel Hardening Com 
enables you to harden your high-spee 
at the low temperature of 1750° Fahr. Write 
for Bulletin 14. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Houghton & Co., E. F., 240 W. Somerset St., Phil- 
adelphia, Penn. 

Rogers & Hubbard Co., Middletown, Conn. 

Shore Instrument & Mfg. Co., 555 W. 22nd St., 
New York. “Enamellite.” 


Compounds, Cleaning 
Oakley Chemical Co., 24 Thames St., N. Y. C. 


White & Bagley Co., Worcester, Mass. 
Compounds, —. Drawing, Drilling, Grinding 


and Screw Cuttin 
Cataract Refinin & Mfg. Co., Buffalo, N. Y. 
Cable: “Catarefin,” ro 36 Kingsway. 
Franklin Oil & Gas Co., The, ‘Bedford, Ohio. 
Manufacturers of a complete line of cutting oll, 
soluble oil and cutting compounds. 
Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 
Oakley Chemical Co., * Thames S&t., Y. G 
Texas Company, Dept. A, 17 Battery Veak N. ¥. 
Compounds, Pipe-Joint 
Smooth-On Mfg. Co., Jersey City, N. J._ 
Compounds, Slush 
Warren Bros. ., Boston. Mass. 
Warren’s Slushing Compound. 
Compressors, Air and Gas 
Chicago Pacumatic Tool Co., Fischer Bidg., Chi- 
cago 
General Flectric Co., Schenectady, N. Y. 
{ngersoll-Rand Co., 11 Broadway, New York. 
ranches: Boston, Birmingham, Butte, Cleve- 


und 
stel 
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land, Chicago, Denver, Duluth, El Paso, Knox- 
ee hae Angeles, Phila., Pittsburgh, St. Louis, 
attle 

Worthington Pump & 7 amd Corporation, 115 
Broadway, New York City. 

Conduits, Interior 

General Electric Co., Schenectady, N. Y. 

Cones, Friction 

Evans Friction Cone Co., Newton Highlands, Mass. 
Send for Illustrated Catalog No. 25. 

Connecting-Rods and Straps 

Standard Gauge Steel Gn Beaver Falls, Penn. 


Contract Work 

American Mach. * Fdry. Co., 5520 Second Ave., 
Brooklyn, N. Y 

Beaver Tool & E Co., Elgin, Ill. 


Becker Milling Mach. Co. ., Hyde Park, Mass. 

Berggren & Pearson Mach. Co., Inc., 221 Canal 
St., New York City. 

Bickford Machine Co, Greenfield, 

—— Machine Co., 64 State Bee Cambridge, 

ass 

Cannon & Sons Machine Co., T. J., Lynn, Mass. 

Central Die Works, 14 N. May St., Chicago. 

City Mach. & Tool Works, Dayton, Ohio. 

Columbus Die Tool & Macn. Co., Columbus, Ohio 

Continental Mach. & Fdry. Co., Fort Madison, Ia. 

Cowdrey Mach, Wks., C. H., Fitchburg, Mass. 

Du Bois Mach. Co., Inc., Albany, N 

Excel Mfg. Co., Boston, Mass. 

Fenn -_ Co., ‘Hartford, Conn. 

Garvin Mach. Co., Spring and Varick St... N. ¥. C. 

Gent Mach. Co., w., Cleveland, Ohio. 

Giddings & Lewis Mf, g. Co., Fond du Lac, Wis. 

Globe Machine & Stampings Co., 1250 W. 76th St., 
Cleveland, Ohio. 

Grant Mfg. & Machine Co., 85 Silliman Ave., 
Bridgeport, Conn. 

Green Bay Barker Co., Green Bay, Wis. 

Greenwich Mach. & Tool Co., iy Canal St., N.Y. C. 

Harris Eng’g Co., The, H. E., Bridgeport, ‘Conn. 

Hartford Special Mchy. Co.. The, 287 Homestead 
Ave., Hartford, Conn. 

Ideal Wrapping Mach. Co., Middletown, N. Y. 

Knott Mach. Co., E. R. 156 Pearl St., Boston. 

Krasberg Mfg. Co., 410-420 Orleans St. Chicago, Il. 

Lambert & Todd "Machine Co., Camden, N. J. 

Lincoln Machine Co., Pawtucket, 

Magna Mach. Co., 626 Driggs Ave., ‘Brooklyn. 

Mehl Machine Tool & Die Co., Roselle, N. J. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 

Mignon Wireless Corporation, Elmira, N. Y. 

Modern Tool Die & Mach. Co., Columbus, Ohio. 

New Britain Machine Co., New Britain, Conn. 

Newton Machine Tool Works. 23rd and Vine St., 
Philadelphia, Penn. 

Ohmer Fare Register Co., Dayton, Ohio. 

Parker Mach. Co., 221 High St., Boston, Mass. 

Precision Tool Wks., Rutland, Vt. 

Progressive Tool & Equip. Co., New Haven, Conn. 

Reynolds Pattern & Machine Co., Moline, III. 

Rickert-Shafer Co., Erie, Pa. 

Rowbottom Machine Co., The, Waterbury, Conn. 

Schroeder Bros. Mfg. Co., Torrington, Conn. 

Sheffield Mach. & Tool Co., The, Dayton, Ohio. 

Shepherd Engineering Co., Williamsport, Penn. 

Sinclair-Scott Co., Baltimore, Md. 

Sloan & Chace Mfg. Co., Newark, N. 

Spicer Tabulating Mach. Co., Washington, D . & 

Standard Die Tool & Mach. *Co., Toledo, Ohio. 

Stratton & Bragg Co., Petersburg, Va. 

Taber Pump Co., 291° Elm St., Buffalo, ) ay 8 
Taft-Peirce Mfg. Co., Woonsocket, I. Majestie 

Bldg., Detroit ; Woolworth Bldg., - Y. City. 
Manufacturers of special machines, machine 
parts and — Design and build tool equip- 
ments, jigs and fixtures. 
ae a Co., Inc., 109 Tichenor St., New- 
ar’ 


Controllers and Starters, Electric 
Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Converters 

Wagner Electric Mfg. Co., St. Louis, Mo. 
For changing AC to DC in sizes from 25 to 125 
amperes, single or polyphase and in frequencies 
from 25 to 60 cycles. 


Conveyors_and Elevators (See Elevators) 


Cotter Pins 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Standard Tool Co., Cleveland, Ohio. 

Whitman & Barnes Mfg. Co., The, Akron, Ohio. 
Counterbores 

Cleveland Twist Drill Co., Cleveland, Ohio. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & bgas Co., Hartford, - 

Slocomb Co., J. T., Providence, R. I. 


a 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Evans Friction Cone Co., Newton. i. om Mass. 
Send for Illustrated Catalog 25. 
Garvin Mach. Co., Spri aa Vasick St., N. Y. C. 
Norton Grinding Co., Worcester, Mass. 
Foreign Agents: Alfred Herbert, Ltd., Coven- 
try Paris, Milan; Post Van der pus & 
Co., Ho iand ; Iznosskoff & =e Petrograd ; F. W. 
Horne & Co Tokyo, Japa 
Warner & hcaned Co., Cleveland, Ohio. 
Goustensts 
Stark Baulpment Co. (Celfor), Buchanan, Mich. 


Counters, Revolution 
Bristol Co., Waterbury. 
Veeder Mfg. Co., 15 iS Bocgeant | St., Hartford, Conn. 














June 28, 1917 Buying—AMERICAN MACHINIS T—Section 233 


NOM 


Universally 


THE STANDARD 


of 


High Speed Steels 


Handled in 
the United States and Canada 
exclusively by 


H. BOKER & CO., Inc. 


Formerly 


HERMANN BOKER & CO. 


ESTABLISHED 1837 


101 Duane Street - New York City 


‘Chicago Boston Philadelphia Cleveland Montreal 
Pacific Coast Agents: Pacific Tool & Supply Co., San Francisco 























234 


Counting and Printing Wheels 
Doehler Die Casting Co., Court and Ninth St., 
ae, N. ¥. Branch: Toledo, Ohio. Ca- 
Doehler, Brooklyn 
Franklin Mfg. Co., 740 Gitrora St, Syracuse, N. Y. 


Counting Machines 
National Scale Co., 
Falls, Mass. 
22 sizes, for counting parts and pieces ranging 
from 25,000 to the ounce to pounds to the piece 
loads aggregating 5 tons. 


Montgomery St., Chicopee 


Redington Co., F. B., Chicago, Il. 
Veeder Mfg. Co., 15 Sargeant St., Hartford, Conn. 
Couplings, Shaft 

Almond, T. R., 6 Maple Ave., Ashburnham, mass. 

Caldwell Co., W. E., Inc., Louisville, Ky. 

Dexter Co., I. H., 27 Walker St., New York. 
Flexible shaft couplings for line shafting, motor 
and engine shafts, etc. Sizes 4” to and in- 
cluding 15-in. shafting. 

Independent Pneumatic Tool Co., Thor Bldg., 
Chicago, Tl. 

Nicholson Co., W. H., 114 Oregun 8t., Wilkes- 
Barre, Penn. 

Standard Gauge Steel Co., Beaver Falls, Penn. 

Cranes. Locomotive 

Link-Belt Co., Chicago, Philadelphia. 

Yale & Towne Mfg. Co., 9 East 40th St., N. Y. C. 

Cranes, Traveling 

Canton Foundry & Machine Co., Canton, Ohio. 
Alfred Herbert, Ltd., Coventry, England. 

Case Crane & Engineering Co., Columbus, Ohio. 

Chisholin-Moore Mfg. Co., Cleveland, Ohio. 

Harrington Son & Co., Inc., Ed., Petedeiphia, Pa. 

Niles-Bement-Pond Co., 111 Broadway, _ 2, 

Northern soo! Works, Detroit, Mich~ 

Pawling & Harnischfeger Co., Milwaukee, Wis. 


Shepard Electric Crane & Hoist Co., Montour 
Falls, N. Y. 
Vandyck Churchill Co., 93 Liberty St., N. Y. C. 


Whiting Foundry Equipment age Harvey, Ill. 

Wright Mfg. Co., Lisbon, Ohi 

Yale & Towne Mfg. Co., 9 E. 40th St., N. ¥. City. 

Crank Pin Terning Machines 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Underwood & Co., H B., 1026 Hamilton St., 
Philadelphia, Penn 


Cupolas and Ladles 
Paxson Co., J. W., 1021 N. Delaware Ave., Phila. 
Whiting Foundry Equipment Co., Harvey, Ill. 


Cutters, Flue 

Clark hestpment Co. (Celfor), Buchanan, Mich. 
Cutters, Gear 

Barber-Coiman Co., Rockford, II. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Milling Machine Co., Cleveland, Ohio. 
National Twist Drill & Tool Co., Detroit, Mich. 
Standard Tool Co., Cleveland, Ohio. 

Union Twist Drill Co., Athol, Mass. 


Cutters, Keyseating 

Knott & Garllus, “netroit, Mich. 

Cutters, Milling 

Advance Tool Co., Cincinnati, Ohio. 

Barber-Colman Co., Rockford, III. 

Side milling cutters, metal slitting saws, end 
mills and form cutters of every description. 

Becker Milling Machine Co., Hyde Park, Mass. 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
5,000 stock sizes. Special cutters to order. 

Cleveland Milling Mach. Co., Cleveland, Ohio. 
Special cutters, special reamers, formed cutters 
and special tools. 

Gamewell Co., Newton Upper Falls, Mass. 

Geometric Tool Co., New Haven, Conn. 
Geometric adjustable hollow milling tools, for 
brass finishing and reducing duplicate parts to 
an exact diameter prior to threading. 

{ngersoll Milling Machine Co., The, Rockford, IIL 
Standard cutters. Special cutters developed. 
Ask for catalogue No. 30-C. 

Mfg. Co., 410-420 Orleans St. atoome. Til. 

Tool Co., The, Cleveland, Ohio. 

Side milling cutters, ‘metal slitting saws, angu- 
lar cutters, end mills, inserted ,tooth milling 
cutters, formed cutters for gear wheels, irreg- 
ular formed cutters that can be sharpened with- 
out changing their form. Also snecial formed 
cutters to template or rr Made in both 
carbon and high-speed stee 

National Twist Drill & Tool co. Detroit, Mich. 

Parker Mach. Co., 221 High st’, Boston, Mass. 

Pratt & Whitney Co., Hartford. Conn. 

Reliance Steel & Tool Co., 30 Church St., N. Y. C. 

Standard Tool Co., Cleveland, Ohio. 

Thurston Mfg. Co., Providence, R. I. E 

Union Twist Drill Co., Athol, Mass. 

Whitney Mfg. Co., Hartford, Conn. 

For cutting. keyseats for the “Woodruff System 
of ogee 

Cutters read 

a ‘Lathe & Grinder Co., Brighton, Boston, 

ass. 

Cutting-Off Machines ’ 

Coats Mach. Tool Co., 30 a &.. x ¥. & 

Cochrane Bly + ‘Rochester, N a 

ba 4 , A. Curtis Co., The, 66 pw St., Bridge- 
po 


Davis Machine Tool Se. Inc., Rochester, N. Y. 
3”, 4%” and 6” s' 

Earle Gear & Machine’ Co., 4701 Stenton Ave., 
Philadelphia, Penn. 

Garvin Mach. Co. 

Gorton Machine Co., 


, Spring and Varick St., N. Y. C. 


Geo., Racine, Wis. 
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Hurlbut, Rogers Machinery ,Co., South Sudbury, 
Mass. Cable: “Hurlbut.” 
fy) % cone and accelerated. Seven sizes, 
- 2 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Nutter & Barnes Co., Hinsdale, N. H. 13 S. 
Clinton St., Chicago, Ill. 
Will handle bar metal in single pieces or mul- 
tiples up to 10-10” round or square. 

Peter Bros. Mfg. Co., Algonquin, III. 

Vandyke Churchill Co., 93 Liberty St., N. Y. C. 


Cutting-Off Machines, Pipe 
(See Pipe Cutting and Threading Machines) 


Cutting-Off Tools 

Oxweld Acetylene Co., Chicago, Il. 

Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Cutting Oil Filters (See Oil Filtering Systems) 
Cutting, Oxy-Acetylene 
Davis-Bournonville Co., Jersey City, 
International Oxygen Co, 115 Broadway, 
Oxweld Acetylene Co., Chicago, Ill. 
Cut-Outs, Electrical 

D & W Fuse Co., Providence, R. I. 
General Electric Co., Schenectady, N. Y . 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
Dealers, Machinery 

Coats Mach. Tool Co, Inc., 30 Church St , N. Y. C. 
Graves Machinery Exchange, 50 Church St., N. Y. 
Garvin Mach. Co., Spring and Varick St., N. Y. C. 
Hill, Clarke & Co., 156 Oliver St., Boston, Mass. 
Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
Toomey, Inc., Frank, Philadelphia, Penn. 
Vandyck Churchill Co., 93 Liberty St., N. Y. C. 


Diamond Tools 

Desmond-Stephen Mfg. Co., Urbana, Ohio. 

Dickinson, Thomas L., 64 Nassau St., N. Y. City. 

Francis & Co., 50 State St., Hartford, Conn. 
Diamonds and diamond-pointed hand and grind- 
er tools for all mechanical purposes. 


Die Holders, Interchangeable 

Matthews & Co., Jas. H., Pittsburgh, Pa. 

Die Making Machines 

Anderson Die Machine Co., Bridgeport, Conn., 
U. S. A. Anderson Die Forming Machines and 
Cutters for making blanking dies, irregular 
shaped drawing dies and templates, irregular 
shaped gages, formers for cams and profiling 
machines, small work and metal patterns and 
similar work. 
See advertisement and send for catalog. 

Cochrane-Bly Co., Rochester, N. Y. 

Keller Mech. Eng. Co., Brooklyn, N. Y. Agents: 
England, France, Italy, Alfred Herbert; Ltd. 


N. J. 
N. ¥. C. 


= automatically sinking dies, etc., up to 
2”x15". 

Thurston Mfg. Co., Providence, R. I. 

Die Sinking Machines, Automatic 

Keller Mech. Eng. Co., Brooklyn, N. Y. Agents 


England France, Italy, Alfred Herbert, Ltd. 
For automatically cutting drop-forge sheet- 
metal forcers, and dies, up to 22”x15”. 


Die Stocks 
Oster Mfg. Co., Cleveland, Ohio. 
Wells & Son Co., F. E., Greenfield, Mass., U. S. A 


Dies, Die-Casting 

Keller Mech. Eng. 
England, France, 

Dies, Drop Forge 

Hartford Drop Forge Co., Hartford, Conn. 

Dies, Pipe Threading 

Bignall & Keeler Mach, Wks., Edwardsville, Il. 

Greenfield Tap & Pie Corp., Greenfield, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 


Dies, Sheet-Metal 

Becker Milling Mach. Hyde Park, Mass. 

City Mach. & Tool Wooks, Dayton, Ohio. 

Columbus Die Tool & Mach. Co., Columbus, Ohio 

Ferracute Mach. Co., Bridgeton, N. J. 

Gamewell Co., Newton Upper Falls, Mass. 

Gem City Machine Co., Dayton, Ohio. 

Hill, W. H., Mfr., Cambridge Springs, Penn. 

Ideal Mach. & Tool Co., 128 Opera Pl , Cincinnati. 

Jackson Machine Tool Co., Jackson, Mich. 

Keller Mech. Eng. Co., Brooklyn, N. Y. Agents: 
England, France, Italy, Alfred Herbert, Ltd. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Tl. 

Krebs Mfg. Co., 347 E. Ohio St., Chicago, Ill. 

Mehl Mach. Tool & Die Co., Roselle, N. J. 

Modern Tool Die & Machine Co., Columbus, Ohio. 

Niagara Mach. & Tool Works, Buffalo, Y. 

Ohmer Fare Register Co., Dayton, Ohio. 

Precision Gauge & Tool Co., Bridgeport, Conn. 

oe & Co., A., 374 Jelliff Ave., Newark, 


Sheffield Mach. & Tool Co., The, Dayton, Ohio. 
Sloan & Chace Mfg. Co., Newark, J. 

Standard Tool, Die & Mach. Toledo, Ohio. 
Bteel Products Engineering Ae ‘Springfield, Ohio. 
Taft-Peirce Mfg. Co., Woonsocket, | ea 

Toledo Machine & Tool Co., Toledo, Ohio. 
Waltham Mach. Works, High St. Waitham, Mass. 
Wilcox Motor & Mfg. Co., Saginaw, Mich. 

Dies, Sub-Press 

Becker Milling Mach. Co., Hyde Park, Mass. 
City Mach. & Tool Works, Dayton, Ohio. 

Columbus Die Tool & Mach. Co., Gebaubes, Ohio. 
Gem City Machine Co., Dayton, Ohio 

Hartford Special Mchy. Co., Hartford, Conn. 
Krasberg Mfg. Co., 410-420 Orleans St. -Cisonge. Ti. 
Mehl Mach. Tool & Die oo. Rosel le, N. 

Modern Tool Die & Mach. , Columbus, Ohio. 
Ohmer Fare Register Co., any Ohio. 


Co., Brooklyn, N. Y. Agents: 
Italy, Alfred Herbert, Ltd. 
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Pratt & Whitney Co., Hartford, Conn. 

Sheffield Mach. & Tool Co., The, payun, Ohio. 

Sloan & Chace Mfg. Co, Newark, N. 

Standard Tool, Die & Mach. Co., Toledo, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, 

Waltham Mach. Works, High St., "waltham, Mass. 

Dies, Threading-Opening 

Eastern 9 yw Screw Corp., New Haven, Conn. 

Errington, F. A., 41 Cortlandt St., New York mz. 

Geometric Tool ‘Co.; New Haven, Conn. 545 W 
Washington Blvd., Chicago, Ill. Cable: Metric. 
For all classes of external screw threads of any 
diameter, length and form. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

[deal Tool & Mfg. Co., Beaver Falls, Pa. Boston, 
H. B. Eaton & Co. Cable: Idealdico, New York. 
Leon Chapuis, 26 Bd. Magenta, Paris; A. B. 
Williams Co., Ltd., ae Eng. 
Sizes \%”, %”, %”, 14%”, 2”, for accurate 
fine and heavy trend cutting. 

Jones & Lamson Machine Co., Springfield, Vt., 
U. S. A. Cable: Turret. Branch: Jones & Lam- 
ig eee Co., 109 Queen Victoria St., London. 


age: ue i. 3, 4. 6 and 9 dies. Capacities: 
y A 1%”, 2” and 3” respectively. 

An >. aR. opening die for use on turrei 
lathes, automatic screw machines, engine lathes, 
drill presses, etc. Has wide range. Fine threads 
can be cut with large dies without stripping. 
Chasers have special lead control feature, giv- 
ing accurate pitch. i 
Foreign Agents: Switzerland, France, Spain, 
Belgium, F. Auberty & Co., 91 Rue de Mau- 


beuge, Paris 

Domestic soe: E. A. Kinsey Co., Cin- 
cinnati, Ohio; E. A. Kinsey Co, Indianapolis, 
Ind. ; Boyer- Campbell Co., Detroit, Mich. ; E. L. 
Essley Machinery Co., Chicago, Til. ; Robinson, 
Cary & Sands Co., St. Paul, Minn. ; Carey Mchy 
& Supply Co., Baltimore, Md.; W. M. Pattison 
Supply Co., Cleveland, 0.; Barwood-Richards 
Machy. Co., The Bourse, Philadelphia, Penn. 

Landis Machine Co., Waynesboro, Penn. 

Rotary die heads 1%” to 4”. Automatic screw 
cutting %”, 14%”. Solid adjustable %”, 1” 
Using the Landis chasers, insuring unchanged 
cutting contour and long life: 

Modern Tool Co., Erie, Penn, U. S. A. Cable: 
Moderntool. Branches: New York, 50 Church 

t ; Chicago, 32 N. Clinton St.; Detroit, Mich 
Sizes Nos. 000 to 12, capacities ts "-51%” 
Quotation on larger sizes. 

Murchey Mach. & Tool Co., 64 Porter St., Detroit 
Sizes from %” to 10”, cutting all styles and 
particularly thread. 

National-Acme Co., Cleveland, Ohio. 

National Machinery Co., Tiffin, Ohio. 

Oster Mfg. Co., Cleveland, Ohio. 

Warner & Swasey Co., Cleveland, Ohio. ° 

Disinfectants 

Houghton & Co., E. F., 240 W. Somerset St.. 
Philadelphia, Penn. 


Dogs, Lathe and Milling Machine 

Hammacher, Schlemmer & Co., New York City. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Williams Co., J. H., 35 Richards St., Brooklyn 

Dressers, Grinding Wheel 

Desmond-Stephan Mfg. Co., Urbana, Ohio. 
“Diamo-Carbo” for tool grinding wheels, ‘“‘Hun- 
tington & Sherman” for coarse wheels. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark: “Sterling.” 

Dickinson, Thomas L., 64 Nassau St., N. Y. City 

Francis & Co., 50 State St., Hartford, Conn. 

— Machine Co., 10 New Bond St., Worcester, 

ass. 

Norton Co., Worcester, Mass. 

Standard Tool Co., Cleveland, Ohio. 

Vitrified Wheel Co., Westfield, Mass. 


Drill Fluting Machinery 

Bickford Machine Co., Greenfield, Mass. 

Drill Holders 

Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, Til. 

Drill Speeders 

Graham Mfg. Co., Providence, R. I. 

Drill Steel and Rods 

Century Steel Co. of America, Equitable Bldg., 
New York City. 

Drilling Machine Heads 

Baush Machine at y 604 Wason Ave., Spring- 
field, Mass., U. 
Adjustable a spindle portable drilling 
machine. Heads for use on all makes of drill- 
ing machines. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 


Hoefer Mfg. Co., Freeport, IIl. 
Nelson-Blanck Mfg. Co., Clay and Dubois St., 


Detroit, Mich. 
Five sizes; capacities No. 0 to 1%” drill; 
weight 10 to 68 Ib. Price $50 to $85. 
Clamps rigidly to machine, quick adjustment. 
Drilling Machines, Automatic 
Baker Bros., Toledo, Ohio. 
Bae, Machine Tool C Co., 604 Wason Ave., Spring- 
e 
Multiple head station type drilling machines for 
—* counterboring, reaming and spot fac- 
ing. m ay 4 regardless of size run at proper 
speed an 
Bilton — Tool Co., Housatonic Ave., Bridge- 
port, 
Cincinnati Pulley joerg Ag Cincinnati, Ohio 
Detroit Tool Co., Detroit. 
Detroit semi-automatic drillers for drilling 
small holes in small work. 
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Counting and Printing Wheels 
Doehler Die Casting Co., Court and Ninth St., 
ae, N. ¥. Branch: Toledo, Ohio. Ca- 
Doehler, Brooklyn 
Franklin Mfg. Co., 740 Gitrora St, Syracuse, N. Y. 


Counting Machines 
National Scale Co., 
Falls, Mass. 
22 sizes, for counting parts and pieces ranging 
from 25,000 to the ounce to pounds to the piece 
loads aggregating 5 tons. 


Montgomery St., Chicopee 


Redington Co., F. B., Chicago, Il. 
Veeder Mfg. Co., 15 Sargeant St., Hartford, Conn. 
Couplings, Shaft 

Almond, T. R., 6 Maple Ave., Ashburnham, mass. 

Caldwell Co., W. E., Inc., Louisville, Ky. 

Dexter Co., I. H., 27 Walker St., New York. 
Flexible shaft couplings for line shafting, motor 
and engine shafts, etc. Sizes 4” to and in- 
cluding 15-in. shafting. 

Independent Pneumatic Tool Co., Thor Bldg., 
Chicago, Tl. 

Nicholson Co., W. H., 114 Oregun 8t., Wilkes- 
Barre, Penn. 

Standard Gauge Steel Co., Beaver Falls, Penn. 

Cranes. Locomotive 

Link-Belt Co., Chicago, Philadelphia. 

Yale & Towne Mfg. Co., 9 East 40th St., N. Y. C. 

Cranes, Traveling 

Canton Foundry & Machine Co., Canton, Ohio. 
Alfred Herbert, Ltd., Coventry, England. 

Case Crane & Engineering Co., Columbus, Ohio. 

Chisholin-Moore Mfg. Co., Cleveland, Ohio. 

Harrington Son & Co., Inc., Ed., Petedeiphia, Pa. 

Niles-Bement-Pond Co., 111 Broadway, _ 2, 

Northern soo! Works, Detroit, Mich~ 

Pawling & Harnischfeger Co., Milwaukee, Wis. 


Shepard Electric Crane & Hoist Co., Montour 
Falls, N. Y. 
Vandyck Churchill Co., 93 Liberty St., N. Y. C. 


Whiting Foundry Equipment age Harvey, Ill. 

Wright Mfg. Co., Lisbon, Ohi 

Yale & Towne Mfg. Co., 9 E. 40th St., N. ¥. City. 

Crank Pin Terning Machines 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Underwood & Co., H B., 1026 Hamilton St., 
Philadelphia, Penn 


Cupolas and Ladles 
Paxson Co., J. W., 1021 N. Delaware Ave., Phila. 
Whiting Foundry Equipment Co., Harvey, Ill. 


Cutters, Flue 

Clark hestpment Co. (Celfor), Buchanan, Mich. 
Cutters, Gear 

Barber-Coiman Co., Rockford, II. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Milling Machine Co., Cleveland, Ohio. 
National Twist Drill & Tool Co., Detroit, Mich. 
Standard Tool Co., Cleveland, Ohio. 

Union Twist Drill Co., Athol, Mass. 


Cutters, Keyseating 

Knott & Garllus, “netroit, Mich. 

Cutters, Milling 

Advance Tool Co., Cincinnati, Ohio. 

Barber-Colman Co., Rockford, III. 

Side milling cutters, metal slitting saws, end 
mills and form cutters of every description. 

Becker Milling Machine Co., Hyde Park, Mass. 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
5,000 stock sizes. Special cutters to order. 

Cleveland Milling Mach. Co., Cleveland, Ohio. 
Special cutters, special reamers, formed cutters 
and special tools. 

Gamewell Co., Newton Upper Falls, Mass. 

Geometric Tool Co., New Haven, Conn. 
Geometric adjustable hollow milling tools, for 
brass finishing and reducing duplicate parts to 
an exact diameter prior to threading. 

{ngersoll Milling Machine Co., The, Rockford, IIL 
Standard cutters. Special cutters developed. 
Ask for catalogue No. 30-C. 

Mfg. Co., 410-420 Orleans St. atoome. Til. 

Tool Co., The, Cleveland, Ohio. 

Side milling cutters, ‘metal slitting saws, angu- 
lar cutters, end mills, inserted ,tooth milling 
cutters, formed cutters for gear wheels, irreg- 
ular formed cutters that can be sharpened with- 
out changing their form. Also snecial formed 
cutters to template or rr Made in both 
carbon and high-speed stee 

National Twist Drill & Tool co. Detroit, Mich. 

Parker Mach. Co., 221 High st’, Boston, Mass. 

Pratt & Whitney Co., Hartford. Conn. 

Reliance Steel & Tool Co., 30 Church St., N. Y. C. 

Standard Tool Co., Cleveland, Ohio. 

Thurston Mfg. Co., Providence, R. I. E 

Union Twist Drill Co., Athol, Mass. 

Whitney Mfg. Co., Hartford, Conn. 

For cutting. keyseats for the “Woodruff System 
of ogee 

Cutters read 

a ‘Lathe & Grinder Co., Brighton, Boston, 

ass. 

Cutting-Off Machines ’ 

Coats Mach. Tool Co., 30 a &.. x ¥. & 

Cochrane Bly + ‘Rochester, N a 

ba 4 , A. Curtis Co., The, 66 pw St., Bridge- 
po 


Davis Machine Tool Se. Inc., Rochester, N. Y. 
3”, 4%” and 6” s' 

Earle Gear & Machine’ Co., 4701 Stenton Ave., 
Philadelphia, Penn. 

Garvin Mach. Co. 

Gorton Machine Co., 


, Spring and Varick St., N. Y. C. 


Geo., Racine, Wis. 
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Hurlbut, Rogers Machinery ,Co., South Sudbury, 
Mass. Cable: “Hurlbut.” 
fy) % cone and accelerated. Seven sizes, 
- 2 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Nutter & Barnes Co., Hinsdale, N. H. 13 S. 
Clinton St., Chicago, Ill. 
Will handle bar metal in single pieces or mul- 
tiples up to 10-10” round or square. 

Peter Bros. Mfg. Co., Algonquin, III. 

Vandyke Churchill Co., 93 Liberty St., N. Y. C. 


Cutting-Off Machines, Pipe 
(See Pipe Cutting and Threading Machines) 


Cutting-Off Tools 

Oxweld Acetylene Co., Chicago, Il. 

Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Cutting Oil Filters (See Oil Filtering Systems) 
Cutting, Oxy-Acetylene 
Davis-Bournonville Co., Jersey City, 
International Oxygen Co, 115 Broadway, 
Oxweld Acetylene Co., Chicago, Ill. 
Cut-Outs, Electrical 

D & W Fuse Co., Providence, R. I. 
General Electric Co., Schenectady, N. Y . 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
Dealers, Machinery 

Coats Mach. Tool Co, Inc., 30 Church St , N. Y. C. 
Graves Machinery Exchange, 50 Church St., N. Y. 
Garvin Mach. Co., Spring and Varick St., N. Y. C. 
Hill, Clarke & Co., 156 Oliver St., Boston, Mass. 
Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
Toomey, Inc., Frank, Philadelphia, Penn. 
Vandyck Churchill Co., 93 Liberty St., N. Y. C. 


Diamond Tools 

Desmond-Stephen Mfg. Co., Urbana, Ohio. 

Dickinson, Thomas L., 64 Nassau St., N. Y. City. 

Francis & Co., 50 State St., Hartford, Conn. 
Diamonds and diamond-pointed hand and grind- 
er tools for all mechanical purposes. 


Die Holders, Interchangeable 

Matthews & Co., Jas. H., Pittsburgh, Pa. 

Die Making Machines 

Anderson Die Machine Co., Bridgeport, Conn., 
U. S. A. Anderson Die Forming Machines and 
Cutters for making blanking dies, irregular 
shaped drawing dies and templates, irregular 
shaped gages, formers for cams and profiling 
machines, small work and metal patterns and 
similar work. 
See advertisement and send for catalog. 

Cochrane-Bly Co., Rochester, N. Y. 

Keller Mech. Eng. Co., Brooklyn, N. Y. Agents: 
England, France, Italy, Alfred Herbert; Ltd. 


N. J. 
N. ¥. C. 


= automatically sinking dies, etc., up to 
2”x15". 

Thurston Mfg. Co., Providence, R. I. 

Die Sinking Machines, Automatic 

Keller Mech. Eng. Co., Brooklyn, N. Y. Agents 


England France, Italy, Alfred Herbert, Ltd. 
For automatically cutting drop-forge sheet- 
metal forcers, and dies, up to 22”x15”. 


Die Stocks 
Oster Mfg. Co., Cleveland, Ohio. 
Wells & Son Co., F. E., Greenfield, Mass., U. S. A 


Dies, Die-Casting 

Keller Mech. Eng. 
England, France, 

Dies, Drop Forge 

Hartford Drop Forge Co., Hartford, Conn. 

Dies, Pipe Threading 

Bignall & Keeler Mach, Wks., Edwardsville, Il. 

Greenfield Tap & Pie Corp., Greenfield, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 


Dies, Sheet-Metal 

Becker Milling Mach. Hyde Park, Mass. 

City Mach. & Tool Wooks, Dayton, Ohio. 

Columbus Die Tool & Mach. Co., Columbus, Ohio 

Ferracute Mach. Co., Bridgeton, N. J. 

Gamewell Co., Newton Upper Falls, Mass. 

Gem City Machine Co., Dayton, Ohio. 

Hill, W. H., Mfr., Cambridge Springs, Penn. 

Ideal Mach. & Tool Co., 128 Opera Pl , Cincinnati. 

Jackson Machine Tool Co., Jackson, Mich. 

Keller Mech. Eng. Co., Brooklyn, N. Y. Agents: 
England, France, Italy, Alfred Herbert, Ltd. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Tl. 

Krebs Mfg. Co., 347 E. Ohio St., Chicago, Ill. 

Mehl Mach. Tool & Die Co., Roselle, N. J. 

Modern Tool Die & Machine Co., Columbus, Ohio. 

Niagara Mach. & Tool Works, Buffalo, Y. 

Ohmer Fare Register Co., Dayton, Ohio. 

Precision Gauge & Tool Co., Bridgeport, Conn. 

oe & Co., A., 374 Jelliff Ave., Newark, 


Sheffield Mach. & Tool Co., The, Dayton, Ohio. 
Sloan & Chace Mfg. Co., Newark, J. 

Standard Tool, Die & Mach. Toledo, Ohio. 
Bteel Products Engineering Ae ‘Springfield, Ohio. 
Taft-Peirce Mfg. Co., Woonsocket, | ea 

Toledo Machine & Tool Co., Toledo, Ohio. 
Waltham Mach. Works, High St. Waitham, Mass. 
Wilcox Motor & Mfg. Co., Saginaw, Mich. 

Dies, Sub-Press 

Becker Milling Mach. Co., Hyde Park, Mass. 
City Mach. & Tool Works, Dayton, Ohio. 

Columbus Die Tool & Mach. Co., Gebaubes, Ohio. 
Gem City Machine Co., Dayton, Ohio 

Hartford Special Mchy. Co., Hartford, Conn. 
Krasberg Mfg. Co., 410-420 Orleans St. -Cisonge. Ti. 
Mehl Mach. Tool & Die oo. Rosel le, N. 

Modern Tool Die & Mach. , Columbus, Ohio. 
Ohmer Fare Register Co., any Ohio. 


Co., Brooklyn, N. Y. Agents: 
Italy, Alfred Herbert, Ltd. 
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Pratt & Whitney Co., Hartford, Conn. 

Sheffield Mach. & Tool Co., The, payun, Ohio. 

Sloan & Chace Mfg. Co, Newark, N. 

Standard Tool, Die & Mach. Co., Toledo, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, 

Waltham Mach. Works, High St., "waltham, Mass. 

Dies, Threading-Opening 

Eastern 9 yw Screw Corp., New Haven, Conn. 

Errington, F. A., 41 Cortlandt St., New York mz. 

Geometric Tool ‘Co.; New Haven, Conn. 545 W 
Washington Blvd., Chicago, Ill. Cable: Metric. 
For all classes of external screw threads of any 
diameter, length and form. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

[deal Tool & Mfg. Co., Beaver Falls, Pa. Boston, 
H. B. Eaton & Co. Cable: Idealdico, New York. 
Leon Chapuis, 26 Bd. Magenta, Paris; A. B. 
Williams Co., Ltd., ae Eng. 
Sizes \%”, %”, %”, 14%”, 2”, for accurate 
fine and heavy trend cutting. 

Jones & Lamson Machine Co., Springfield, Vt., 
U. S. A. Cable: Turret. Branch: Jones & Lam- 
ig eee Co., 109 Queen Victoria St., London. 


age: ue i. 3, 4. 6 and 9 dies. Capacities: 
y A 1%”, 2” and 3” respectively. 

An >. aR. opening die for use on turrei 
lathes, automatic screw machines, engine lathes, 
drill presses, etc. Has wide range. Fine threads 
can be cut with large dies without stripping. 
Chasers have special lead control feature, giv- 
ing accurate pitch. i 
Foreign Agents: Switzerland, France, Spain, 
Belgium, F. Auberty & Co., 91 Rue de Mau- 


beuge, Paris 

Domestic soe: E. A. Kinsey Co., Cin- 
cinnati, Ohio; E. A. Kinsey Co, Indianapolis, 
Ind. ; Boyer- Campbell Co., Detroit, Mich. ; E. L. 
Essley Machinery Co., Chicago, Til. ; Robinson, 
Cary & Sands Co., St. Paul, Minn. ; Carey Mchy 
& Supply Co., Baltimore, Md.; W. M. Pattison 
Supply Co., Cleveland, 0.; Barwood-Richards 
Machy. Co., The Bourse, Philadelphia, Penn. 

Landis Machine Co., Waynesboro, Penn. 

Rotary die heads 1%” to 4”. Automatic screw 
cutting %”, 14%”. Solid adjustable %”, 1” 
Using the Landis chasers, insuring unchanged 
cutting contour and long life: 

Modern Tool Co., Erie, Penn, U. S. A. Cable: 
Moderntool. Branches: New York, 50 Church 

t ; Chicago, 32 N. Clinton St.; Detroit, Mich 
Sizes Nos. 000 to 12, capacities ts "-51%” 
Quotation on larger sizes. 

Murchey Mach. & Tool Co., 64 Porter St., Detroit 
Sizes from %” to 10”, cutting all styles and 
particularly thread. 

National-Acme Co., Cleveland, Ohio. 

National Machinery Co., Tiffin, Ohio. 

Oster Mfg. Co., Cleveland, Ohio. 

Warner & Swasey Co., Cleveland, Ohio. ° 

Disinfectants 

Houghton & Co., E. F., 240 W. Somerset St.. 
Philadelphia, Penn. 


Dogs, Lathe and Milling Machine 

Hammacher, Schlemmer & Co., New York City. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Williams Co., J. H., 35 Richards St., Brooklyn 

Dressers, Grinding Wheel 

Desmond-Stephan Mfg. Co., Urbana, Ohio. 
“Diamo-Carbo” for tool grinding wheels, ‘“‘Hun- 
tington & Sherman” for coarse wheels. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark: “Sterling.” 

Dickinson, Thomas L., 64 Nassau St., N. Y. City 

Francis & Co., 50 State St., Hartford, Conn. 

— Machine Co., 10 New Bond St., Worcester, 

ass. 

Norton Co., Worcester, Mass. 

Standard Tool Co., Cleveland, Ohio. 

Vitrified Wheel Co., Westfield, Mass. 


Drill Fluting Machinery 

Bickford Machine Co., Greenfield, Mass. 

Drill Holders 

Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, Til. 

Drill Speeders 

Graham Mfg. Co., Providence, R. I. 

Drill Steel and Rods 

Century Steel Co. of America, Equitable Bldg., 
New York City. 

Drilling Machine Heads 

Baush Machine at y 604 Wason Ave., Spring- 
field, Mass., U. 
Adjustable a spindle portable drilling 
machine. Heads for use on all makes of drill- 
ing machines. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 


Hoefer Mfg. Co., Freeport, IIl. 
Nelson-Blanck Mfg. Co., Clay and Dubois St., 


Detroit, Mich. 
Five sizes; capacities No. 0 to 1%” drill; 
weight 10 to 68 Ib. Price $50 to $85. 
Clamps rigidly to machine, quick adjustment. 
Drilling Machines, Automatic 
Baker Bros., Toledo, Ohio. 
Bae, Machine Tool C Co., 604 Wason Ave., Spring- 
e 
Multiple head station type drilling machines for 
—* counterboring, reaming and spot fac- 
ing. m ay 4 regardless of size run at proper 
speed an 
Bilton — Tool Co., Housatonic Ave., Bridge- 
port, 
Cincinnati Pulley joerg Ag Cincinnati, Ohio 
Detroit Tool Co., Detroit. 
Detroit semi-automatic drillers for drilling 
small holes in small work. 
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National Automatic Tool Co., 7th and South N 
St., Richmond, Ind. Cable: Natco, Richmond. 
Five sizes, 2 to 200 spindles, each spindle with 
or without independent changes of drill speeds. 

Taylor & Fenn Co., Hartford, Conn. 


Drilling Machines, Bench 

Ames Co., B. C., Waltham, Mass 

— oo W. F. & John, 1995 Ruby St., 
or 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 

Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 

Clark Electric Co., Jas., Jr., 521 W. Main St., 
Louisville, Ky. 

Hoefer Mfg. Co., Freeport, Il). 

Pratt & Whitney Co., Hartford, Conn. 

Robinson Tool Works, Waterbury, Conn 

Rockford Drilling Machine Co., Rockford, Ill. 

Sigourney Tool Co., Hartford, Conn. 

Silver Mfg. Co., The, Salem, -— +6 

Sloan & hace ‘Mfg. Co., Newark, J 

Standard Electric Tool Co., CGinctanati. 

Taylor & Fenn Co., Hartford, Conn 

U. S. Electrical Tool Co., Cincinnati, Ohio. 


Drilling Machines, Electric and Hand 

Chicago Pneumatic Tool Co., Fischer Bldg., Chi- 
cago. Ill. 

Cincinnati Electrical Tool Co., Cincinnati, Ohio. 

Clark Electric Co., Jas., Jr., 521 W. Main St., 
Louisville, Ky. 

Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 

Independent Pneumatic Tool Co., Thor Bidg., 
Chica Til. 

Ingersol -Rand Co., 11 Broadway, New York. 

Neil & Smith Electric Tool Co., Cincinnati, Ohio. 

Bilver _“ Co., The, Salem, Ohio. 

Standard Electric Tool Co. be Cincinnati, Ohio. 

U. S. Electrical Tool Co., Cincinnati, Ohio. 


Drilling Machines, Gang 

Baker Bros., Toledo, Ohio. 

Barnes Drill Co., $30 Chestnut, Rockford, Ml. 
“All Geared” type. Several styles and sizes. 

-— — Tool Co., Housatonic Ave., Bridge- 


Cable: 


Rock- 


“Ohio. 


Con 
cdiburn Mach. Tool Oo. Franklin, Penn. 
“Colburn,” Franklin. 

See “Drilling Machines, Heavy Duty.” 
Cincinnati Bickford Tool Co., The, Oakley, Cin- 
cinnati, Ohio. Cable: Augustus, Cincinnati, 
Seven sizes, ranging from 20” to 42”, with 

from two to six spindles. 
Single or individual round or square tables, 
with or without tapping attachments, cutting 
lubricant equipment and with an_ individual 
cone or right-angle drive or a continuous rear 
shaft driven by a belt or motor. 
Moline Tool Co., Moline, TI. 
Silver Mfg. Co., Sin, Ohio. 
Bipp Mach. Co., Erie R.R. Ave., Paterson, N. J. 
Taylor & Fenn Co. Hartford, Conn. 


Drilling Machines, Heavy Duty 

Baker Bros., Toledo, Ohio. 
Five sizes, 2-inch to inch capacity 

Colburn Machine Tool Co., Franklin, "rene. Cable : 
“Colburn,” Franklin 
Sizes as follows: No. 2 Fay ee type— 
20” swing, drilling capacity 1%”, also built in 
gangs of 2, 3 or 4; No 4 “Manufacturing” type 
—24” swing,, drilling capacity 2”, also built in 


gangs of 2, No. 14 “Standard” type— 
24” swing, drilling’ capacity 2”, also built in 
gangs of 3 or 4; D-4—24” swing, drilling ca- 


pocey 3%"; D-6—36” swing, drilling capacity 
3%”; D-8—36” swing, drilling capacity 5”. 
Hoefer Mfg. Co., Freeport, Ill. 
Niles-Bement- Pond Co., 111 Broadway, N. Y. C. 
Drilling Machines, Horizontal (See Boring, Drill- 
ing and Milling Machines, Horizontal) 


Drilling Machines, Multiple Spindle 

Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 
Full line multiple spindle drilling machines 
and _—— Yr vonage tapping machines. 

Harringto: ‘o.. Inc., Ed., Philadelphia, Pa. 

Ratkenel” Automatic Tool Co., 7th and South N 
St., Richmond, Ind. 
Ten sizes of vertical type, ra nges from 8” round 
head with 8 spindles to 20x48” rectangular head 
with 72 spindles, head feed down or table feed 
up, with or without power feed = head or table. 
Independent change of speed in head to each 
spindle to suit the size of holes being drilled, 
with neutral positions for all spindles not in 
use. Machines may be equipped with auto- 
matic tapping attachments, lubricating system 
for work, motor drive, adjustable tables, or box 
tables; also a complete line of 2-, 3-, 4- and 
5-way horizontal and vertical type machines 
with fixed or adjustable spindles 

Newton Machine Tool Works, 23rd and Vine S8t., 
Philadelphia, Penn. 

Pratt & Whitney Co., Hartford, Conn. 

Rockford Drilling Machine Co., Rockford, Til. 

Bellers & Co., Inc., Wm., Philadelphia, Penn. 

Taylor & Fenn Co., Hartford, Conn. 

Drilling Machines, Pneumatic 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

x ' ron Tool Co., Thor Bldg., 
Com, = 

Ingersol hae Co., 11 Broadway, New York. 
“Little David,” "all sizes, types and gearing 


combinations for drilling, reaming, tapping, flue 
rolling, stud seating, etc. 

Drilling Machines, Radial 

American Tool Works Co., The, Cincinnatt, U. 8. 

A. Cable: 

Sizes—Plain, 


“Lathe, Cincinnati.” 
2, 2%, 3 3% 4, 5, 6, 7-ft. arms} 
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full universal, 4, 5, 6, 7 ft. Sonstiive radial my 

ft. ball be: throughout. Sizes 2 to > = 
inclusive equipped with back gears; 4 to 7 in- 
clusive with triple gears. All full universal are 
triple geared. Four different types of drives 
for all sizes: Cone drive, geared speed box for 
belt and motor drive and direct connected va- 
riable speed motor drive without speed box. 
See our advertisement on pages 14 and 15. 

Carlton Mach. Tool Co., Cincinnati, Ohio. Cable: 
“Carlton, Cincinnati.” 
Sizes 2%’, 3’, 3%’, 4’. Come-gear box and 
motor drive. Also sensitive high-speed sensi- 
tive ball bearing. Radials guaranteed to drill 
up to 1” in cast iron and %” in steel. 

Cincinnati Bickford Tool Co., The, Oakley, Cin- 

cinnati, Ohio. Cable * Augustus, Cincinnati. 
Regular plain type: 6 sizes, ranging from 21%’ 
to 6’. Universal type: 3 sizes, ranging from 
4’ to 6’. High speed, high power type, with a 
5, 6, 7 or 8’ arm and base. 
Plain and universal radials furnished with a 
cone, speed box, variable speed motor or motor 
and speed box drive. The high-speed radiai 
with a speed box, variable speed motor or con- 
stant speed motor and speed box drive. All 
types of plain, universal and high-speed radials 
can be furnished with cutting lubricant equip 
ment. Plain and high-speed types with air 
column binder. 

Dreses Machine Tool Co., 227-241 W. McMicken 
Ave., Cincinnati, 0. Cable Address: Dreses. 
Sizes—Plain 2% to 7 ft. Half and full uni- 
versal 4 to 7 ft. 

_ speed variator (single pulley) and mo- 


r drive 
Fosdick Machine Tool Co., Cincinnati, Ohio. 
Sizes: High ~~ manufacturing, 2", 2%’, 3’; 
heavy duty, 3’, 3%’, 6’. Cone pulley, 
gear box, constant 3, ‘variable speed drives. 
Plain tilting or universal ta 
Harrington, Son & Co., Inc., Ea. Philadelphia, Pa. 
Morris Mach. Tool Co., Cincinnati, Ohio. 
2%’, 3’ and 3%’. Cone pulley gear box, con- 
stant speed motor, with gear box and variable 
speed motor. 
Mueller Machine Tool Co., Cincinnati, Ohio. . 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Reed-Prentice Co., Worcester, Mass. 
High power, high speed, 16 spindle speeds. 
Eight feeds. Length of arms, 3, 4, 5, 6 ft. 
Bellers & Co., Inc.. Wm., Philadelphia, Penn. 
Btrong, Carlisle & Hammond Co., Cleveland, Ohio. 
Almond high-speed radial drill intended for 
light drilling and tapping. Ball bearing —-. 
out. Entirely self-contained. Radius of 48” 
up to within 12” of column. Drill can be 
brought over any part of work with one motion 
€ — Spindle speeds from 195 up to 2,000 


Taylor. & Fenn Co., Hartford, Conn. 


Drilling Machines, Sensitive 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 

Both plain and ball bearing and automatic cam. 
oe one to six spindles. Send for Catalog 

Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 

Henry & Wright Mfg. Co., 760 Windsor St., Hart- 
ford, Conn. 

One to 8 spindles, 300 models drilling up to 

14%”. Weights, 760 Ib. to 5,000 Ib. 

Agents: Hill, Clarke & Co., Boston, New York 

a ase : Chas. A. Strelinger Co., Detroit ; 
E. hipley Mchry. Co., Philadelphia; 

SF Machy. Co., a Ohio. 

Knight Machinery Co., W. . B., 2000 Lucas Ave., 
St. Louis, Mo. 

Leland-Gifford Co., Worcester, Mzss. 

Pratt & Whitney Co., Hartford, Conn. 

R tice Co., Woreester, Mass. 

One to six spindles. Distance spindles to face 
of column, 8%”. beg 7 16”x20” to 16”x71”. 
Traverse of spindle, 5%”. Traverse of head, 
10%”. Send for catalogs. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 

Sigourney Tool Co., Hartford, Conn. 

Sipp Mach. Co., Erie R.R. Ave., Paterson, N. J. 
Quick change speed, all bearing, one to eight 
spindle, 8 or 12 inch overhang, and many 
safety-first features. Hand or power feed, a 
special centering and crankshaft drilling and 
tool-room work. 

Tavior & Fenn Co., Hartford, Conn. 


Drilling Machines, Turret 
National Automatic Tool Co., 7th and South N 
St., Richmond, Ind. 


Drilling Machines, My <4 


Raker Bros. es sw 
Barnes Co., . & Sohn, 1995 Ruby St., Rock- 
ford, Il. 


Barnes _—s Co. Inc., ~y Chestnut, Rockford, Ill. 
“All » line. Fi e sizes, in various styles. 
Baush aethine Tool €o. "604 Wason Ave., Spring- 
field, Mass., U. 8S. 
Complete line of ats spindle drilling ma- 
chines built to order for any work. 

Cincinnati Bickford Tool Co., The, Oakley, Cin- 
Sas. Ohio. -s: A stus, ies rang 
gular type: sizes an styles, ra 
from 21” to 42”. High speed type: a 

52 styles ranging from 20” to 42”. 

Furnished with or without a tapping attach- 
ment, with a cone, speed box or right-angle 
drive, with a motor ‘and speed-box drive, with a 
belted motor, wy motor or variable speed 
motor drive th or without a cutting lubricant 
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equipment and with a round, square or com- 
pound table. 
Cincinnati Pulley Machinery Co., Coston’, ~ 
Coats Mach. Tool Co., Inc., 30 Church St., Y. C. 
Colburn Machine Tool Co., Franklin, Penn. ‘Cable: $ 
“Colburn,” Frank 
Garvin Mach. Co., oles and Varick St., N. Y. C. 
Harrington, Son & Co., Inc., Ed., Philadelphia, Pa. 
Hoefer Mfg. Co., Freeport, 
Types and sizes up to 36” gear tappers, com- 
pound tables, machines set in gang to order. 
Knight Machinery Co., W. B., 2000 Lucas Ave., 
St. Louis, Mo. 

Leland-Gifford Co., Worcester, Mass. 

Niles-Bemcnt-Pond Co., 111 Broadway, N. Y. C 
Three patterns, stationary head, sliding head 
and with gear speed changes. Sizes 20” to 36”. 
Hand and power feed with and without back 
gears. Send for catalogs. 

Rockford Drilling Machine Co., Rockford, III. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
10”, 14”, 20” from smallest hole to 14”. 

Sigourney Tool Co., Ha-tford, Conn. 

Bilver Mfg. Co., The, Salem, Ohio. 
20” Base Drills, 8 styles and sizes; automatic 
feed. Round or square base. Post and bench 
drills, 12 styles and sizes. 

Simmons Machine Co., Inc., Albany, N. Y. 

Taylor & Fenn Co.. Hartford, Conn. 


Drills, Center 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Cv., Cleveland, Ohio. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Reliance Steel & Tool’ Co., 30 Church S&t., N. Y. C. 
Slocomb Co., J. T., Providence, R. L 
Standard Tool Co., Cleveland, Ohio. 
Union Twist Drill Co., Athol, Mass. 
Drills, Ratchet 
Cleveland Twist Drill Co., Cleveland, Ohio, 
Goodell-Pratt Co., Greenfield, Mass. 
National Twist Drill & Tool Co. i Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Reliance Steel & Tool” Co., 30 Church 8t.. N. ¥. C 
Union Twist Drill Co., Athol, Mass. 
Whitman & Barnes Mfg. Co., Akron, Ohio. 
Drills, Square Hole 
Lawson & Co.. Inc.. 90 West St., New York City. 
Drills, Track 
Clark Equipment Co. (Celfor), Buchanan, Mich. 
Drills, Twist and Flat 
Buckeye Twist Drill Co., Alliance, Ohio. 
Sizes No. 80 to 4” diameter. 
Clark Equipment ~ er, aeeaan, Mich 
Cleveland Twist Drill Co., E. 49th St. and Lake 
side Ave., Cleveland, Ohio. Branches: New 
York, 30 Reade St. ; Chicago, 9 N. Jefferson St. 
Sizes No. 80 to 4” diameter (stock). 
Hammacher, Schlemmer & Co., New York City. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland, Ohio. 
Union Twist Drill Co., Athol, Mass. 
Whitman & Barnes Mfg. Co., Akron, Ohio. 
Dynamometers 
General Electric Co., Schenectady, N. 
Sprague Electric Works, 527 W. 34th st. "N. ¥.C 
Electrical Instruments 
Brown Instrument Co., Philadelphia, Penn. 
General Electric Co., Schenectady, N. Y. , 
wey Supplies 
& W Fuse Co., Providence, R. I. 
Saal Electric Co., Schenectady, N. i 
Sprague Electric Works, 527 W. 34th St., N. Y. C. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, ’ Penn. 
Elevating Trucks (See Trucks) 
Elevators and Conveyors 
Link-Belt Co., Chicago. Philadelphia. 
Emery Wheels (See Grinding Wheels) 
Enamels, Machinery 
Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


ye Industrial 
r & ~esen ates, W. G., 320 Broadway New 


g Co., The H. E., Bridgeport, Conn. 

Hartford Special "Mchy. Co., The, 287 Homestead 
Ave., Hartford, Conn. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, II!. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Engineers, Lubrication 

Bowser & Co., Inc., 8. 

Richardson-Phenix Co., 
waukee, Wis. 

Engineers, Metallurgical and Heat-Treating 

American Incandescent Heat Co., Boston, Mass. 
Metallurgical Research and Heat- Treating En- 

neers. Microphotographs, Physical Tests and 
emical Analysis. 

Engineers, Steam 

American Blower Co., 1400 Russell St., Detroit. 

Engraving Machinery 

Gorton Machine Co.. Geo., Racine, Wis. 

Keller Mech. Eng. Co., Brooklyn, N. Y. Agents 
England, France, Ttaly, Alfred Herbert, Ltd. 
For _2utomatically engraving dies, stamps, etc., 

up 

Spicer Tabulating Mach. Co., Washington, D. C. 

Expanders, Tube 

Dudgeon, Richard, Broome & Columbia St., N. Y. C. 

Watson-Stillman Co. ., 42 Church St., N. a tity. 


Eye Protectors 
Willson & Co., Inc., T. A., Reading, Penn. 


F., Fort Wayne, Ind. 
119 Reservoir Ave., Mil- 
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The“Feel” of a Good File 


Did you ever watch a really capable mechanic test a file? He has a 
way of passing a sensitive thumb over its jagged surface. Instinc- 
tively, unfailingly, he thereby determines whether it is fit for use. 


This man invariably chooses NICHOLSON FILES. He never 
buys blindly. He can “‘feel” that a 

NICHOLSON FILE is right. He can o wii 

“feel’’ its sharp, keen-cutting teeth, ar- en 
ranged in rows of perfect uniformity. 

There is no doubt in his mind. He buys 

NICHOLSON. He makes sure of satis- 


faction. 


Our catalog and copy of “File Filosophy”’ 
will interest you. Write for them today. 


Nicholson File Co., Providence, R. I. 
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National Automatic Tool Co., 7th and South N 
St., Richmond, Ind. Cable: Natco, Richmond. 
Five sizes, 2 to 200 spindles, each spindle with 
or without independent changes of drill speeds. 

Taylor & Fenn Co., Hartford, Conn. 


Drilling Machines, Bench 

Ames Co., B. C., Waltham, Mass 

— oo W. F. & John, 1995 Ruby St., 
or 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 

Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 

Clark Electric Co., Jas., Jr., 521 W. Main St., 
Louisville, Ky. 

Hoefer Mfg. Co., Freeport, Il). 

Pratt & Whitney Co., Hartford, Conn. 

Robinson Tool Works, Waterbury, Conn 

Rockford Drilling Machine Co., Rockford, Ill. 

Sigourney Tool Co., Hartford, Conn. 

Silver Mfg. Co., The, Salem, -— +6 

Sloan & hace ‘Mfg. Co., Newark, J 

Standard Electric Tool Co., CGinctanati. 

Taylor & Fenn Co., Hartford, Conn 

U. S. Electrical Tool Co., Cincinnati, Ohio. 


Drilling Machines, Electric and Hand 

Chicago Pneumatic Tool Co., Fischer Bldg., Chi- 
cago. Ill. 

Cincinnati Electrical Tool Co., Cincinnati, Ohio. 

Clark Electric Co., Jas., Jr., 521 W. Main St., 
Louisville, Ky. 

Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 

Independent Pneumatic Tool Co., Thor Bidg., 
Chica Til. 

Ingersol -Rand Co., 11 Broadway, New York. 

Neil & Smith Electric Tool Co., Cincinnati, Ohio. 

Bilver _“ Co., The, Salem, Ohio. 

Standard Electric Tool Co. be Cincinnati, Ohio. 

U. S. Electrical Tool Co., Cincinnati, Ohio. 


Drilling Machines, Gang 

Baker Bros., Toledo, Ohio. 

Barnes Drill Co., $30 Chestnut, Rockford, Ml. 
“All Geared” type. Several styles and sizes. 

-— — Tool Co., Housatonic Ave., Bridge- 


Cable: 


Rock- 


“Ohio. 


Con 
cdiburn Mach. Tool Oo. Franklin, Penn. 
“Colburn,” Franklin. 

See “Drilling Machines, Heavy Duty.” 
Cincinnati Bickford Tool Co., The, Oakley, Cin- 
cinnati, Ohio. Cable: Augustus, Cincinnati, 
Seven sizes, ranging from 20” to 42”, with 

from two to six spindles. 
Single or individual round or square tables, 
with or without tapping attachments, cutting 
lubricant equipment and with an_ individual 
cone or right-angle drive or a continuous rear 
shaft driven by a belt or motor. 
Moline Tool Co., Moline, TI. 
Silver Mfg. Co., Sin, Ohio. 
Bipp Mach. Co., Erie R.R. Ave., Paterson, N. J. 
Taylor & Fenn Co. Hartford, Conn. 


Drilling Machines, Heavy Duty 

Baker Bros., Toledo, Ohio. 
Five sizes, 2-inch to inch capacity 

Colburn Machine Tool Co., Franklin, "rene. Cable : 
“Colburn,” Franklin 
Sizes as follows: No. 2 Fay ee type— 
20” swing, drilling capacity 1%”, also built in 
gangs of 2, 3 or 4; No 4 “Manufacturing” type 
—24” swing,, drilling capacity 2”, also built in 


gangs of 2, No. 14 “Standard” type— 
24” swing, drilling’ capacity 2”, also built in 
gangs of 3 or 4; D-4—24” swing, drilling ca- 


pocey 3%"; D-6—36” swing, drilling capacity 
3%”; D-8—36” swing, drilling capacity 5”. 
Hoefer Mfg. Co., Freeport, Ill. 
Niles-Bement- Pond Co., 111 Broadway, N. Y. C. 
Drilling Machines, Horizontal (See Boring, Drill- 
ing and Milling Machines, Horizontal) 


Drilling Machines, Multiple Spindle 

Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 
Full line multiple spindle drilling machines 
and _—— Yr vonage tapping machines. 

Harringto: ‘o.. Inc., Ed., Philadelphia, Pa. 

Ratkenel” Automatic Tool Co., 7th and South N 
St., Richmond, Ind. 
Ten sizes of vertical type, ra nges from 8” round 
head with 8 spindles to 20x48” rectangular head 
with 72 spindles, head feed down or table feed 
up, with or without power feed = head or table. 
Independent change of speed in head to each 
spindle to suit the size of holes being drilled, 
with neutral positions for all spindles not in 
use. Machines may be equipped with auto- 
matic tapping attachments, lubricating system 
for work, motor drive, adjustable tables, or box 
tables; also a complete line of 2-, 3-, 4- and 
5-way horizontal and vertical type machines 
with fixed or adjustable spindles 

Newton Machine Tool Works, 23rd and Vine S8t., 
Philadelphia, Penn. 

Pratt & Whitney Co., Hartford, Conn. 

Rockford Drilling Machine Co., Rockford, Til. 

Bellers & Co., Inc., Wm., Philadelphia, Penn. 

Taylor & Fenn Co., Hartford, Conn. 

Drilling Machines, Pneumatic 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

x ' ron Tool Co., Thor Bldg., 
Com, = 

Ingersol hae Co., 11 Broadway, New York. 
“Little David,” "all sizes, types and gearing 


combinations for drilling, reaming, tapping, flue 
rolling, stud seating, etc. 

Drilling Machines, Radial 

American Tool Works Co., The, Cincinnatt, U. 8. 

A. Cable: 

Sizes—Plain, 


“Lathe, Cincinnati.” 
2, 2%, 3 3% 4, 5, 6, 7-ft. arms} 
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full universal, 4, 5, 6, 7 ft. Sonstiive radial my 

ft. ball be: throughout. Sizes 2 to > = 
inclusive equipped with back gears; 4 to 7 in- 
clusive with triple gears. All full universal are 
triple geared. Four different types of drives 
for all sizes: Cone drive, geared speed box for 
belt and motor drive and direct connected va- 
riable speed motor drive without speed box. 
See our advertisement on pages 14 and 15. 

Carlton Mach. Tool Co., Cincinnati, Ohio. Cable: 
“Carlton, Cincinnati.” 
Sizes 2%’, 3’, 3%’, 4’. Come-gear box and 
motor drive. Also sensitive high-speed sensi- 
tive ball bearing. Radials guaranteed to drill 
up to 1” in cast iron and %” in steel. 

Cincinnati Bickford Tool Co., The, Oakley, Cin- 

cinnati, Ohio. Cable * Augustus, Cincinnati. 
Regular plain type: 6 sizes, ranging from 21%’ 
to 6’. Universal type: 3 sizes, ranging from 
4’ to 6’. High speed, high power type, with a 
5, 6, 7 or 8’ arm and base. 
Plain and universal radials furnished with a 
cone, speed box, variable speed motor or motor 
and speed box drive. The high-speed radiai 
with a speed box, variable speed motor or con- 
stant speed motor and speed box drive. All 
types of plain, universal and high-speed radials 
can be furnished with cutting lubricant equip 
ment. Plain and high-speed types with air 
column binder. 

Dreses Machine Tool Co., 227-241 W. McMicken 
Ave., Cincinnati, 0. Cable Address: Dreses. 
Sizes—Plain 2% to 7 ft. Half and full uni- 
versal 4 to 7 ft. 

_ speed variator (single pulley) and mo- 


r drive 
Fosdick Machine Tool Co., Cincinnati, Ohio. 
Sizes: High ~~ manufacturing, 2", 2%’, 3’; 
heavy duty, 3’, 3%’, 6’. Cone pulley, 
gear box, constant 3, ‘variable speed drives. 
Plain tilting or universal ta 
Harrington, Son & Co., Inc., Ea. Philadelphia, Pa. 
Morris Mach. Tool Co., Cincinnati, Ohio. 
2%’, 3’ and 3%’. Cone pulley gear box, con- 
stant speed motor, with gear box and variable 
speed motor. 
Mueller Machine Tool Co., Cincinnati, Ohio. . 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Reed-Prentice Co., Worcester, Mass. 
High power, high speed, 16 spindle speeds. 
Eight feeds. Length of arms, 3, 4, 5, 6 ft. 
Bellers & Co., Inc.. Wm., Philadelphia, Penn. 
Btrong, Carlisle & Hammond Co., Cleveland, Ohio. 
Almond high-speed radial drill intended for 
light drilling and tapping. Ball bearing —-. 
out. Entirely self-contained. Radius of 48” 
up to within 12” of column. Drill can be 
brought over any part of work with one motion 
€ — Spindle speeds from 195 up to 2,000 


Taylor. & Fenn Co., Hartford, Conn. 


Drilling Machines, Sensitive 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 

Both plain and ball bearing and automatic cam. 
oe one to six spindles. Send for Catalog 

Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 

Henry & Wright Mfg. Co., 760 Windsor St., Hart- 
ford, Conn. 

One to 8 spindles, 300 models drilling up to 

14%”. Weights, 760 Ib. to 5,000 Ib. 

Agents: Hill, Clarke & Co., Boston, New York 

a ase : Chas. A. Strelinger Co., Detroit ; 
E. hipley Mchry. Co., Philadelphia; 

SF Machy. Co., a Ohio. 

Knight Machinery Co., W. . B., 2000 Lucas Ave., 
St. Louis, Mo. 

Leland-Gifford Co., Worcester, Mzss. 

Pratt & Whitney Co., Hartford, Conn. 

R tice Co., Woreester, Mass. 

One to six spindles. Distance spindles to face 
of column, 8%”. beg 7 16”x20” to 16”x71”. 
Traverse of spindle, 5%”. Traverse of head, 
10%”. Send for catalogs. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 

Sigourney Tool Co., Hartford, Conn. 

Sipp Mach. Co., Erie R.R. Ave., Paterson, N. J. 
Quick change speed, all bearing, one to eight 
spindle, 8 or 12 inch overhang, and many 
safety-first features. Hand or power feed, a 
special centering and crankshaft drilling and 
tool-room work. 

Tavior & Fenn Co., Hartford, Conn. 


Drilling Machines, Turret 
National Automatic Tool Co., 7th and South N 
St., Richmond, Ind. 


Drilling Machines, My <4 


Raker Bros. es sw 
Barnes Co., . & Sohn, 1995 Ruby St., Rock- 
ford, Il. 


Barnes _—s Co. Inc., ~y Chestnut, Rockford, Ill. 
“All » line. Fi e sizes, in various styles. 
Baush aethine Tool €o. "604 Wason Ave., Spring- 
field, Mass., U. 8S. 
Complete line of ats spindle drilling ma- 
chines built to order for any work. 

Cincinnati Bickford Tool Co., The, Oakley, Cin- 
Sas. Ohio. -s: A stus, ies rang 
gular type: sizes an styles, ra 
from 21” to 42”. High speed type: a 

52 styles ranging from 20” to 42”. 

Furnished with or without a tapping attach- 
ment, with a cone, speed box or right-angle 
drive, with a motor ‘and speed-box drive, with a 
belted motor, wy motor or variable speed 
motor drive th or without a cutting lubricant 
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equipment and with a round, square or com- 
pound table. 
Cincinnati Pulley Machinery Co., Coston’, ~ 
Coats Mach. Tool Co., Inc., 30 Church St., Y. C. 
Colburn Machine Tool Co., Franklin, Penn. ‘Cable: $ 
“Colburn,” Frank 
Garvin Mach. Co., oles and Varick St., N. Y. C. 
Harrington, Son & Co., Inc., Ed., Philadelphia, Pa. 
Hoefer Mfg. Co., Freeport, 
Types and sizes up to 36” gear tappers, com- 
pound tables, machines set in gang to order. 
Knight Machinery Co., W. B., 2000 Lucas Ave., 
St. Louis, Mo. 

Leland-Gifford Co., Worcester, Mass. 

Niles-Bemcnt-Pond Co., 111 Broadway, N. Y. C 
Three patterns, stationary head, sliding head 
and with gear speed changes. Sizes 20” to 36”. 
Hand and power feed with and without back 
gears. Send for catalogs. 

Rockford Drilling Machine Co., Rockford, III. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
10”, 14”, 20” from smallest hole to 14”. 

Sigourney Tool Co., Ha-tford, Conn. 

Bilver Mfg. Co., The, Salem, Ohio. 
20” Base Drills, 8 styles and sizes; automatic 
feed. Round or square base. Post and bench 
drills, 12 styles and sizes. 

Simmons Machine Co., Inc., Albany, N. Y. 

Taylor & Fenn Co.. Hartford, Conn. 


Drills, Center 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Cv., Cleveland, Ohio. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Reliance Steel & Tool’ Co., 30 Church S&t., N. Y. C. 
Slocomb Co., J. T., Providence, R. L 
Standard Tool Co., Cleveland, Ohio. 
Union Twist Drill Co., Athol, Mass. 
Drills, Ratchet 
Cleveland Twist Drill Co., Cleveland, Ohio, 
Goodell-Pratt Co., Greenfield, Mass. 
National Twist Drill & Tool Co. i Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Reliance Steel & Tool” Co., 30 Church 8t.. N. ¥. C 
Union Twist Drill Co., Athol, Mass. 
Whitman & Barnes Mfg. Co., Akron, Ohio. 
Drills, Square Hole 
Lawson & Co.. Inc.. 90 West St., New York City. 
Drills, Track 
Clark Equipment Co. (Celfor), Buchanan, Mich. 
Drills, Twist and Flat 
Buckeye Twist Drill Co., Alliance, Ohio. 
Sizes No. 80 to 4” diameter. 
Clark Equipment ~ er, aeeaan, Mich 
Cleveland Twist Drill Co., E. 49th St. and Lake 
side Ave., Cleveland, Ohio. Branches: New 
York, 30 Reade St. ; Chicago, 9 N. Jefferson St. 
Sizes No. 80 to 4” diameter (stock). 
Hammacher, Schlemmer & Co., New York City. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland, Ohio. 
Union Twist Drill Co., Athol, Mass. 
Whitman & Barnes Mfg. Co., Akron, Ohio. 
Dynamometers 
General Electric Co., Schenectady, N. 
Sprague Electric Works, 527 W. 34th st. "N. ¥.C 
Electrical Instruments 
Brown Instrument Co., Philadelphia, Penn. 
General Electric Co., Schenectady, N. Y. , 
wey Supplies 
& W Fuse Co., Providence, R. I. 
Saal Electric Co., Schenectady, N. i 
Sprague Electric Works, 527 W. 34th St., N. Y. C. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, ’ Penn. 
Elevating Trucks (See Trucks) 
Elevators and Conveyors 
Link-Belt Co., Chicago. Philadelphia. 
Emery Wheels (See Grinding Wheels) 
Enamels, Machinery 
Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


ye Industrial 
r & ~esen ates, W. G., 320 Broadway New 


g Co., The H. E., Bridgeport, Conn. 

Hartford Special "Mchy. Co., The, 287 Homestead 
Ave., Hartford, Conn. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, II!. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Engineers, Lubrication 

Bowser & Co., Inc., 8. 

Richardson-Phenix Co., 
waukee, Wis. 

Engineers, Metallurgical and Heat-Treating 

American Incandescent Heat Co., Boston, Mass. 
Metallurgical Research and Heat- Treating En- 

neers. Microphotographs, Physical Tests and 
emical Analysis. 

Engineers, Steam 

American Blower Co., 1400 Russell St., Detroit. 

Engraving Machinery 

Gorton Machine Co.. Geo., Racine, Wis. 

Keller Mech. Eng. Co., Brooklyn, N. Y. Agents 
England, France, Ttaly, Alfred Herbert, Ltd. 
For _2utomatically engraving dies, stamps, etc., 

up 

Spicer Tabulating Mach. Co., Washington, D. C. 

Expanders, Tube 

Dudgeon, Richard, Broome & Columbia St., N. Y. C. 

Watson-Stillman Co. ., 42 Church St., N. a tity. 


Eye Protectors 
Willson & Co., Inc., T. A., Reading, Penn. 


F., Fort Wayne, Ind. 
119 Reservoir Ave., Mil- 
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The“Feel” of a Good File 


Did you ever watch a really capable mechanic test a file? He has a 
way of passing a sensitive thumb over its jagged surface. Instinc- 
tively, unfailingly, he thereby determines whether it is fit for use. 


This man invariably chooses NICHOLSON FILES. He never 
buys blindly. He can “‘feel” that a 

NICHOLSON FILE is right. He can o wii 

“feel’’ its sharp, keen-cutting teeth, ar- en 
ranged in rows of perfect uniformity. 

There is no doubt in his mind. He buys 

NICHOLSON. He makes sure of satis- 


faction. 


Our catalog and copy of “File Filosophy”’ 
will interest you. Write for them today. 


Nicholson File Co., Providence, R. I. 
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Fans, Electric 
Crocker-Wheeler Co., 
General Electric Co., wae! N. % 
Sprague Electric Works, 527 W. 34th St., N. ¥. C 
Westinghouse Elec. & Mfg. ‘Co., Pittebergh, Penn 


Fans, Exhaust 

American Blower Co., 1400 Russell St., 
General Electric Co., ‘Schenectady, N. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


File Handles 
Doane Mfg. Co., Alls Station, Boston, Mass. 
Western Tool & Mfg. Co., Springfield, Ohio. 


Files and Rasps 

Barnett, G. & H., Philadelphia, Penn. 

Delta File Works, Philadelphia, Penn. 

Hammacher, Schlemmer & Co., New York City. 

Montgomery & Co., 108 Fulton St., N. Y. City. 

Nicholson File Co., Providence, R. I. Cable: 
Nicholson, Providence. 
The following brands: Nicholson, Kearney & 
Foot, Eagle, McClellan, J. Barton Smith, Ar- 
cade, American, Great Western, Superior rasps. 
Swiss pattern, extra (X + F). fine; jewelers. 

Simonds Mfg. Co., Fitchburg, Mass. Established 
1832. 17th St. and a ar Ave., Chicago, Ill. ; 
90 West Broadway, N. Y. C 


Filing Machines 

Ames Co., B. C., 

Anderson Die Machine Co., 

Cochrane-Bly Co., Rochester. 4 

Golton Co., Arthur, 784 Jefferson ‘Ave., Detroit. 
Mich. 

Noble & Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 

Thurston Mfg. Co., Providence, R. I. 


Filler, Iron (See Cements, Iron) 


Fittings, Hydraulic 
Elmes, Chas. F., 1001 Fulton St., Cae, Ti. 
Watson- Stillman Co., 42 Church St.. N. Y. City 


Flexible Shafts 

Errington, F. A., 41 Cortlandt St., N. Y. 

Gem Mfg. Co., Fulton and Goebel Sts., Pittaburgh, 
Penn. 
% to 1%” core. 

Forging Dies 

Keller Mech. Eng. Co., Brooklyn, N .Y. Agents: 
England, France, Italy, Alfred Herbert, Ltd. 

Forgina Machinery 

Acme Machinery Co., Cleveland, Ohio. Cable 
Address: Acme, Cleveland. 

Bradley & Son. C. C., Syracuse, N. Y. 

National Machinery Co., Tiffin, Ohio. 


Forgings, Drop 

Moore Drop Forging Co., 336 Bernie Ave., Spring- 
field, Mass. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Whitman & Barnes Mfg. Co., Akron, Ohio. 

Williams Co., J, H., 35 Richards St., Brooklyn. 

Forgings, Hammer 

Billings & Spencer Co., Hartford, Conn. 

Century Steel Co. of America, Equitable Bldg., 
New York City. 

Halcomb Steel Co., Syracuse, N. Y. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Williams Co., J. H., 35 Richards St., Brooklyn. 


Foundry Equipment 
Whiting Foundry Equipment Co., Harvey, [1. 


Foundry Supplies 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Paxson Co., J. W., 1021 Delaware Ave., Phila. 


Fountains, Drinking 

Manufacturing Equipment & Engineering Co., 
Framingham, Mass. 

Furnaces, Heat-Treating, Coal 

American Incandescent Heat Co., Boston, Mass. 

Furnaces, Heat Treating, Oi! and Gas 

American Gas Furnace Co., 24 John St., N .Y. C. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gilbert & Barker Mfg. Co., 42 Union St., Spring- 
field, Mass. Cable Address: ‘“Gilbarco.” 
Gas furnaces both for artificial or natural gas, 
fuel-oil burning furnaces; fuel-oil burners; 
combination gas and oil burners and complete 
fuel-oil burning plants. About 200 different 
styles and sizes for every heat-treating pur- 


Ampere, N. J. 


Detroit. 


Waltham, Mass. 
Bridgeport, Conn. 


pose. 
Send for entabes No. 21 and see aa. 
Rockwell Co., W. 8., 50 Church 8t., p A 
Strong, Carlisle & Hammond Co., Giercland, Ohio. 
Branches: Boston, Chicago, Detroit, New York. 
Philadelphia, Pittsburgh. 
“Frankfort” Industrial Furnaces. 
75 types and sizes of furnaces for heating, an- 
nealing, tempering, drawing in oil, forging, 
dressing tools, case-hardening, hardening in 
lead and potassium cyanide, aluminum and 
solder melting, rivet heating, nosing, billet heat- 


ing, etc. 

Tate, Jones & Co., Inc., Pittsburgh, Pa. 

Furnaces and Ovens, Electric 

Brown Instrument Co. a Penn. 

General Electric Co., Schenectady, N. Y. 

Furnaces, Toneatep and Annealing 

Strong, Carlisle & Hammond Co., Cleveland, Ohio. 

Tate, Jones & Co., Inc., Pittsburgh, Pa. 

Furniture, Machine Shop 

Manufacturing umount & Engineering Co., 
Framingham, 

New Britain Machine Co., New Britain, Conn. 
Pressed steel bench legs ; bench drawers; work 
stands and vise stands, portable and stationary 3 
machinists’ vises; storage racks for bar stock; 


Buying—A MERICAN 


blacksmiths’ workstands ; revolving screw racks ; 
stock-rack, guide and support for turret lathe 
or screw machine; shop shelving; adjustable 
scraping tables; adjustable stools; rungs for 
permanent ladders; stanchions for guard rails 
_ machine guards; nesting and stacking tote 
xes. 

Western Tool & Mfg. Co., Springfield, Ohio. 

Gages, Dial 

Ames Co., B. C., Waltham, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Randall & Stickney, Waltham, Mass. 

Starrett Co., L. S., Athol, Mass. 


Gages, Measuring 

Becker Milling Mach. Co., Hyde Park, Mass. 

Bicknell-Thomas Co., Greenfield, Mass. 
To order for all purposes; also screw thread 
testing gages. 

es Scale & Mach. Co., Congress St., 

ass. 

Cannon & Sons Mach. Co., T. J., Lynn, Mass. 

Cleveland Twist Drill Co., Cleveland. Ohio. 
Adjustable limit and snap, adjustable for size 
and wear. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Harris Eng’g Co., The H. E., Bridgeport, Conn. 

Hartford Special Mchy. Co., The, 287 Homestead 
Ave., Hartford, Conn. 
Bench taper gage, with a wide range for tool- 
room and manufacturing requirements. Ad- 
justable to measure any size taper from nothing 
up to a No. 14 Brown & Sharpe taper. More 
accurate than a ring gage. In operation it sets 
on the bench on its adjustable stand, enabling 
the operator to set the gage at just the correct 
height for his eyes, so he may look through the 
gage toward the light. Send for circular. 

Ideal Mach. & Tool Co., 128 Opera P1., Cincinnati. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, IIL. 

Krebs Mfg. Co., 347 E. Ohio St., Chicago, IIl. 

Lincoln — Co., Main and Carver Sts., Paw- 
tucket, R. 

Lindstrom Dic Tool & Gauge Wks., Bridgeport, 

‘onn 

Mehl Mach. Tool & Die Co., Roselle, N. J. 

Morse Twist Drill & Mach. Co., New Bedford, Mass, 

Parker Mach. Co., 221 High St., Boston, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Progressive Too! & Equip. Co., New Haven, Conn. 

Simplex Tool Co., Woonsocket, R. I 

Sloan & Chace Mfg. Co., Newark, N. J. 

Slocomb Co., J. T., Providence, R. IL. 

Starrett Co., L. S., Athol, Mass. 

Superior Mach. & Tool Wks. » Inc., N. Y. o ty. 

Swedish Gage Co., The, 16 W. 6ist a -m 2. & 
“Johansson” combination standard gages, fur- 
nished in systems to give al sizes in .00005”, 
nished in systems to give all sizes in .00005” 
.0001”, 0005”, .001”, 64ths, 32nds, 16ths and 
mm. Accuracy .00001”. Prices according to 
combination. 
“Johansson” adjustable limit snap gages, ad- 
justable for wear, different sizes and changing 


Boston, 


limits. Made with insulated grip. Capacity of 
as size 0-4”; capacity of largest size 
1”-12”. 


“Johansson” tolerance plug gages, all sizes up 
to 8”. Reversible, interchangeable measuring 
members. Light weight. 

Taft-Peirce Mfg. Co., Woonsocket,. R. I. 

Walker Co., O. S., Worcester, Mass. 

Wilcox Motor & Me, Co., Saginaw, Mich. 

Williams Co., J. » 35 Richards St., Brooklyn. 


Gages, ae 
Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 

Gas, Compressed 

Davis-Bournonville Co., Jersey City, N. J. 
International Oxygen Co., 115 Broadway, N. Y. C. 
Oxweld Acetylene Co., Chicago, Il. 

Gaskets 

Graton & Knight Mfg. 


Gear Cutting Machines 

Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 

Barber-Colman Co., Rockford, Tl. 
Hobbing type for spur and spiral gears. No. 
12 machines, capacity, 12” diam., 10” face, 
3 diametral pitch cast iron, 4 diametral pitch 
steel, weight 4000 Ib. No. 3 machine, capacity 
5” dia. 7” face, 12 diametral pitch, weight 
1700 Ib. An attachment is made for the No. 
3 machine for hobbing worm gears. 

Recker Milling Machine Co., Hyde Park, Mass. 

Bickett Machine & Mfg. Co., Cincinnati. 
No. 3 automatic for spur gears and racks. Out- 
side diameter of gears, 28”. Length of rack in 
one setting, 30”. Length of rack in two set- 
tings, 60”. Width of face, 8”. Size of teeth, 
4 diametral pitch. 

Bilgram Machine Works, 1233 Spring Garden St., 
Philadelphia. Penn. 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 
Automatic gear and worm cutter; also slitting 
machines. Send for Catalog 10-G. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
For spur and bevel gears. 3 sizes. For spur 
gears only. 5 sizes. 
Descriptive circular on request. 

Cincinnati Gear Cutting Machine Co., The, Cin- 
cinnati, Ohio, U. 8S. A. Cable: “Tools. 
Full automatic Su gear cutters; capacities 
26”x10” to 84”x2 

Clough, R. M., Meriden, Conn. 

Fellows Gear "Shaper Co., The, Springfield, Vt. 
No. 6—capacity for spur gears 35” pitch diam- 
eter, 5” face, 4 diametrical pitch; for internal 


Co., Worcester, Mass. 
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gears 26” pitch diameter, 3” face, 4 pitch. No. 
65—capacity 35” pitch diameter, 5” face, 6 
diametral pitch. Weight of No. 6, 3,855 Ib. ; 
weight of No. 65, 4,116 Ib. No. 6 machine cuts 
spurs and internals only and uses a cutter of 
the generating type. No. 65 is for helicals only 
and uses a cutter of the generating type. 
Flather Mfg. Co., E. J., Nashua, N. H. 
Garvin Mach. Co., Spring and Varick St., N. Y. C 
Gleason Works, Rochester, ee 
Gould & Eberhardt, Newark, N. J. 


Dise cutter type for spur gears. Horizontal 
cutting type. Sizes—36”, 60”, 72”. Vertical 
cutting type. Sizes—36”, 60”, 120” 


For spur and bevel gears. Horizontal cutting 
type py and 74”. Vertical cutting type 24” 
an 8” 
Hobbing type for spur, helical and worm gears. 
Sises: If”, 18”, 36°, 78”. 
Multiple spindle ty pe for roughing out spur and 
bevel gears. 24” for cutting 2 gears at one 
time up to 11” dia. or 3 gears at one time up to 
5144” dia. 48” for cutting 2 gears at one time up 
to 18” dia. or 3 gears at one time up to 9” dia. 
Harrington, Son & Co., Inc., Ed., Philadeipnia. 
Himoff Machine Co., 128 Mott St., N. Y-. C. 
Lees-Bradner Co., Cleveland, Ohio. 
M-C Mfg. Co., 28 Congress St, Newark, N. J. 
Newark Gear Cutting Machine Co., Newark, N. J 
Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 
Prentiss & Co., Inc., Henry, Singer a. a. we 
Sloan & Chace Mfg. Co, Newark, N. J. 
Gear-cutting machines up to 10” 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
Waltham Mach. Works, High St., Waltham, Mass. 
Whiton Mach. Co., D. E. New London, Conn. 


Gear Tempering Machinery 
Gleason Works, Roche.ter, N. Y. 


Gear Testing Machinery 


Adams Co., 1902 Bridge St., Dubuque, Iowa. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gisholt Machine Co., Madison, Wis. 
Spur, bevel, spiral and worm gears. 
Gleason Works, Rochester, N. Y. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Gears, Cast 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Brown Co., A. & F., 79 Barclay St., N. Y. City. 
Caldwell Co., W. E., Inc., Louisville, Ky. 
Cleveland Worm & Gear Co., Cleveland, Ohio. 
Doehler Die Ms Co., Court and Ninth St., 
Brooklyn ie 
Franklin Mite Co., 740 Gifford St., Syracuse, N. Y. 
Grant Gear Works, Inc., 151 Pearl St., Boston 
Horsburgh & Scott Co., Cleveland, Ohio. 
Link-Belt Co., Chicago. Philadelphia. ° 
Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 
Philadelphia Gear Works, Vine St. and Reading 
R.R., Philadelphia, Penn. 


Gears, Cut 

Adams Co., 

Albro-Clem Elevator Co., 
Philadelphia, Penn. 

American Die & Tool Co., Reading, Penn. 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
field, Mass., U. S. A. 

Worm gears for automobile and machine drives. 

Baxter Gear Cutting & Mfg. Co., Cleveland, Ohio. 
Bevel, spur, mitre, spiral, worm, etc. Especially 
equipped to handle bevel up to 40” in diameter, 
also spur up to 72”—1%” diameter pitch. 

Bilgram Machine Works, 1233 Spring Garden St., 
Philadelphia, Penn. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard gears, steel iron and brass, in block 
for immediate shipment and gears of every de- 
scription cut to order. 

Brown Co., A. & F., 79 Barclay St., N. Y. C. 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave. 

Cincinnati Gear Co., 1825 Reading Road, Cincin- 
nati, Ohio. 

Cleveland Worm & Gear Co., The, Cleveland. 0. 
Cable: Gearing. 

Worm gear speed reductions. Straight type 
worm. All worms ground after hardening to 
correct distortion. Worm reduction cases sup- 


plied complete. 

Crofoot Gear Wks., 31 Ames S8t., Station “A,” 
Cambridge, Mass. 
We make a specialty of cutting gears in quan- 
tities, all kinds, all metals, for all purposes. 
{see our advertisement. 

Earle Gear & Machine Co., 4701 Stenton Ave., 
Philadelphia, Penn. 

Farrel Foundry & Machine Co., Ansonia, Conn. 

Fawcus Machine Co., Pittsburgh, Penn. 

Flather Mfg. Co., E. F.. Nashua, N. H. 

Foote Bros. Gear & Mach. Co., 210 N. Carpenter 
St.. Chicago, Tl. 
Cut peose all kinds, spur and worm gear speed 


aie 


1902 Bridge Ave., Dubuque, Iowa. 
707 Glenwood Ave., 


reduc 
Garvin Mach. Co., Spring and bY mag | be 
General Electric Co., Schenectady, 
Gleason Works. Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Inc., 151 Pearl St., Boston. 
Horsburgh & Scott Co., Cleveland, Ohio. 
Link-Belt Co., Chicago. Philadelphia. 

-C iy 2 , Newark, N. J. 
Meisel s Mfg. Co., 946 Dor. Ave. ., Boston. 
Michigan Gear & Co., Detroit, =. 
Newark Gear Cutting Machine Co., Newark, 

New Process Gear Corporation, Syracuse, N. oe 

Spur, worm, spiral, bevel and internal gears of 

any metal. Spur and bevel gears and pinions 


of rawhide and vulcanized fiber. 
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LEES-BRADNER 











ADAPTED FOR 


Milling Lead Screws, Fine External Threads, and Worms 
of All Kinds, Including Elevator Worms, Steering 
Gear Worms and Worms for Worm Drive Axles. 











THE LEES-BRADNER COMPANY 


CLEVELAND, U. S. A. 
GEAR GENERATORS THREAD MILLERS 
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Fans, Electric 
Crocker-Wheeler Co., 
General Electric Co., wae! N. % 
Sprague Electric Works, 527 W. 34th St., N. ¥. C 
Westinghouse Elec. & Mfg. ‘Co., Pittebergh, Penn 


Fans, Exhaust 

American Blower Co., 1400 Russell St., 
General Electric Co., ‘Schenectady, N. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


File Handles 
Doane Mfg. Co., Alls Station, Boston, Mass. 
Western Tool & Mfg. Co., Springfield, Ohio. 


Files and Rasps 

Barnett, G. & H., Philadelphia, Penn. 

Delta File Works, Philadelphia, Penn. 

Hammacher, Schlemmer & Co., New York City. 

Montgomery & Co., 108 Fulton St., N. Y. City. 

Nicholson File Co., Providence, R. I. Cable: 
Nicholson, Providence. 
The following brands: Nicholson, Kearney & 
Foot, Eagle, McClellan, J. Barton Smith, Ar- 
cade, American, Great Western, Superior rasps. 
Swiss pattern, extra (X + F). fine; jewelers. 

Simonds Mfg. Co., Fitchburg, Mass. Established 
1832. 17th St. and a ar Ave., Chicago, Ill. ; 
90 West Broadway, N. Y. C 


Filing Machines 

Ames Co., B. C., 

Anderson Die Machine Co., 

Cochrane-Bly Co., Rochester. 4 

Golton Co., Arthur, 784 Jefferson ‘Ave., Detroit. 
Mich. 

Noble & Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 

Thurston Mfg. Co., Providence, R. I. 


Filler, Iron (See Cements, Iron) 


Fittings, Hydraulic 
Elmes, Chas. F., 1001 Fulton St., Cae, Ti. 
Watson- Stillman Co., 42 Church St.. N. Y. City 


Flexible Shafts 

Errington, F. A., 41 Cortlandt St., N. Y. 

Gem Mfg. Co., Fulton and Goebel Sts., Pittaburgh, 
Penn. 
% to 1%” core. 

Forging Dies 

Keller Mech. Eng. Co., Brooklyn, N .Y. Agents: 
England, France, Italy, Alfred Herbert, Ltd. 

Forgina Machinery 

Acme Machinery Co., Cleveland, Ohio. Cable 
Address: Acme, Cleveland. 

Bradley & Son. C. C., Syracuse, N. Y. 

National Machinery Co., Tiffin, Ohio. 


Forgings, Drop 

Moore Drop Forging Co., 336 Bernie Ave., Spring- 
field, Mass. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Whitman & Barnes Mfg. Co., Akron, Ohio. 

Williams Co., J, H., 35 Richards St., Brooklyn. 

Forgings, Hammer 

Billings & Spencer Co., Hartford, Conn. 

Century Steel Co. of America, Equitable Bldg., 
New York City. 

Halcomb Steel Co., Syracuse, N. Y. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Williams Co., J. H., 35 Richards St., Brooklyn. 


Foundry Equipment 
Whiting Foundry Equipment Co., Harvey, [1. 


Foundry Supplies 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Paxson Co., J. W., 1021 Delaware Ave., Phila. 


Fountains, Drinking 

Manufacturing Equipment & Engineering Co., 
Framingham, Mass. 

Furnaces, Heat-Treating, Coal 

American Incandescent Heat Co., Boston, Mass. 

Furnaces, Heat Treating, Oi! and Gas 

American Gas Furnace Co., 24 John St., N .Y. C. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gilbert & Barker Mfg. Co., 42 Union St., Spring- 
field, Mass. Cable Address: ‘“Gilbarco.” 
Gas furnaces both for artificial or natural gas, 
fuel-oil burning furnaces; fuel-oil burners; 
combination gas and oil burners and complete 
fuel-oil burning plants. About 200 different 
styles and sizes for every heat-treating pur- 


Ampere, N. J. 


Detroit. 


Waltham, Mass. 
Bridgeport, Conn. 


pose. 
Send for entabes No. 21 and see aa. 
Rockwell Co., W. 8., 50 Church 8t., p A 
Strong, Carlisle & Hammond Co., Giercland, Ohio. 
Branches: Boston, Chicago, Detroit, New York. 
Philadelphia, Pittsburgh. 
“Frankfort” Industrial Furnaces. 
75 types and sizes of furnaces for heating, an- 
nealing, tempering, drawing in oil, forging, 
dressing tools, case-hardening, hardening in 
lead and potassium cyanide, aluminum and 
solder melting, rivet heating, nosing, billet heat- 


ing, etc. 

Tate, Jones & Co., Inc., Pittsburgh, Pa. 

Furnaces and Ovens, Electric 

Brown Instrument Co. a Penn. 

General Electric Co., Schenectady, N. Y. 

Furnaces, Toneatep and Annealing 

Strong, Carlisle & Hammond Co., Cleveland, Ohio. 

Tate, Jones & Co., Inc., Pittsburgh, Pa. 

Furniture, Machine Shop 

Manufacturing umount & Engineering Co., 
Framingham, 

New Britain Machine Co., New Britain, Conn. 
Pressed steel bench legs ; bench drawers; work 
stands and vise stands, portable and stationary 3 
machinists’ vises; storage racks for bar stock; 


Buying—A MERICAN 


blacksmiths’ workstands ; revolving screw racks ; 
stock-rack, guide and support for turret lathe 
or screw machine; shop shelving; adjustable 
scraping tables; adjustable stools; rungs for 
permanent ladders; stanchions for guard rails 
_ machine guards; nesting and stacking tote 
xes. 

Western Tool & Mfg. Co., Springfield, Ohio. 

Gages, Dial 

Ames Co., B. C., Waltham, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Randall & Stickney, Waltham, Mass. 

Starrett Co., L. S., Athol, Mass. 


Gages, Measuring 

Becker Milling Mach. Co., Hyde Park, Mass. 

Bicknell-Thomas Co., Greenfield, Mass. 
To order for all purposes; also screw thread 
testing gages. 

es Scale & Mach. Co., Congress St., 

ass. 

Cannon & Sons Mach. Co., T. J., Lynn, Mass. 

Cleveland Twist Drill Co., Cleveland. Ohio. 
Adjustable limit and snap, adjustable for size 
and wear. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Harris Eng’g Co., The H. E., Bridgeport, Conn. 

Hartford Special Mchy. Co., The, 287 Homestead 
Ave., Hartford, Conn. 
Bench taper gage, with a wide range for tool- 
room and manufacturing requirements. Ad- 
justable to measure any size taper from nothing 
up to a No. 14 Brown & Sharpe taper. More 
accurate than a ring gage. In operation it sets 
on the bench on its adjustable stand, enabling 
the operator to set the gage at just the correct 
height for his eyes, so he may look through the 
gage toward the light. Send for circular. 

Ideal Mach. & Tool Co., 128 Opera P1., Cincinnati. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, IIL. 

Krebs Mfg. Co., 347 E. Ohio St., Chicago, IIl. 

Lincoln — Co., Main and Carver Sts., Paw- 
tucket, R. 

Lindstrom Dic Tool & Gauge Wks., Bridgeport, 

‘onn 

Mehl Mach. Tool & Die Co., Roselle, N. J. 

Morse Twist Drill & Mach. Co., New Bedford, Mass, 

Parker Mach. Co., 221 High St., Boston, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Progressive Too! & Equip. Co., New Haven, Conn. 

Simplex Tool Co., Woonsocket, R. I 

Sloan & Chace Mfg. Co., Newark, N. J. 

Slocomb Co., J. T., Providence, R. IL. 

Starrett Co., L. S., Athol, Mass. 

Superior Mach. & Tool Wks. » Inc., N. Y. o ty. 

Swedish Gage Co., The, 16 W. 6ist a -m 2. & 
“Johansson” combination standard gages, fur- 
nished in systems to give al sizes in .00005”, 
nished in systems to give all sizes in .00005” 
.0001”, 0005”, .001”, 64ths, 32nds, 16ths and 
mm. Accuracy .00001”. Prices according to 
combination. 
“Johansson” adjustable limit snap gages, ad- 
justable for wear, different sizes and changing 


Boston, 


limits. Made with insulated grip. Capacity of 
as size 0-4”; capacity of largest size 
1”-12”. 


“Johansson” tolerance plug gages, all sizes up 
to 8”. Reversible, interchangeable measuring 
members. Light weight. 

Taft-Peirce Mfg. Co., Woonsocket,. R. I. 

Walker Co., O. S., Worcester, Mass. 

Wilcox Motor & Me, Co., Saginaw, Mich. 

Williams Co., J. » 35 Richards St., Brooklyn. 


Gages, ae 
Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 

Gas, Compressed 

Davis-Bournonville Co., Jersey City, N. J. 
International Oxygen Co., 115 Broadway, N. Y. C. 
Oxweld Acetylene Co., Chicago, Il. 

Gaskets 

Graton & Knight Mfg. 


Gear Cutting Machines 

Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 

Barber-Colman Co., Rockford, Tl. 
Hobbing type for spur and spiral gears. No. 
12 machines, capacity, 12” diam., 10” face, 
3 diametral pitch cast iron, 4 diametral pitch 
steel, weight 4000 Ib. No. 3 machine, capacity 
5” dia. 7” face, 12 diametral pitch, weight 
1700 Ib. An attachment is made for the No. 
3 machine for hobbing worm gears. 

Recker Milling Machine Co., Hyde Park, Mass. 

Bickett Machine & Mfg. Co., Cincinnati. 
No. 3 automatic for spur gears and racks. Out- 
side diameter of gears, 28”. Length of rack in 
one setting, 30”. Length of rack in two set- 
tings, 60”. Width of face, 8”. Size of teeth, 
4 diametral pitch. 

Bilgram Machine Works, 1233 Spring Garden St., 
Philadelphia. Penn. 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 
Automatic gear and worm cutter; also slitting 
machines. Send for Catalog 10-G. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
For spur and bevel gears. 3 sizes. For spur 
gears only. 5 sizes. 
Descriptive circular on request. 

Cincinnati Gear Cutting Machine Co., The, Cin- 
cinnati, Ohio, U. 8S. A. Cable: “Tools. 
Full automatic Su gear cutters; capacities 
26”x10” to 84”x2 

Clough, R. M., Meriden, Conn. 

Fellows Gear "Shaper Co., The, Springfield, Vt. 
No. 6—capacity for spur gears 35” pitch diam- 
eter, 5” face, 4 diametrical pitch; for internal 


Co., Worcester, Mass. 
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gears 26” pitch diameter, 3” face, 4 pitch. No. 
65—capacity 35” pitch diameter, 5” face, 6 
diametral pitch. Weight of No. 6, 3,855 Ib. ; 
weight of No. 65, 4,116 Ib. No. 6 machine cuts 
spurs and internals only and uses a cutter of 
the generating type. No. 65 is for helicals only 
and uses a cutter of the generating type. 
Flather Mfg. Co., E. J., Nashua, N. H. 
Garvin Mach. Co., Spring and Varick St., N. Y. C 
Gleason Works, Rochester, ee 
Gould & Eberhardt, Newark, N. J. 


Dise cutter type for spur gears. Horizontal 
cutting type. Sizes—36”, 60”, 72”. Vertical 
cutting type. Sizes—36”, 60”, 120” 


For spur and bevel gears. Horizontal cutting 
type py and 74”. Vertical cutting type 24” 
an 8” 
Hobbing type for spur, helical and worm gears. 
Sises: If”, 18”, 36°, 78”. 
Multiple spindle ty pe for roughing out spur and 
bevel gears. 24” for cutting 2 gears at one 
time up to 11” dia. or 3 gears at one time up to 
5144” dia. 48” for cutting 2 gears at one time up 
to 18” dia. or 3 gears at one time up to 9” dia. 
Harrington, Son & Co., Inc., Ed., Philadeipnia. 
Himoff Machine Co., 128 Mott St., N. Y-. C. 
Lees-Bradner Co., Cleveland, Ohio. 
M-C Mfg. Co., 28 Congress St, Newark, N. J. 
Newark Gear Cutting Machine Co., Newark, N. J 
Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 
Prentiss & Co., Inc., Henry, Singer a. a. we 
Sloan & Chace Mfg. Co, Newark, N. J. 
Gear-cutting machines up to 10” 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
Waltham Mach. Works, High St., Waltham, Mass. 
Whiton Mach. Co., D. E. New London, Conn. 


Gear Tempering Machinery 
Gleason Works, Roche.ter, N. Y. 


Gear Testing Machinery 


Adams Co., 1902 Bridge St., Dubuque, Iowa. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gisholt Machine Co., Madison, Wis. 
Spur, bevel, spiral and worm gears. 
Gleason Works, Rochester, N. Y. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Gears, Cast 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Brown Co., A. & F., 79 Barclay St., N. Y. City. 
Caldwell Co., W. E., Inc., Louisville, Ky. 
Cleveland Worm & Gear Co., Cleveland, Ohio. 
Doehler Die Ms Co., Court and Ninth St., 
Brooklyn ie 
Franklin Mite Co., 740 Gifford St., Syracuse, N. Y. 
Grant Gear Works, Inc., 151 Pearl St., Boston 
Horsburgh & Scott Co., Cleveland, Ohio. 
Link-Belt Co., Chicago. Philadelphia. ° 
Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 
Philadelphia Gear Works, Vine St. and Reading 
R.R., Philadelphia, Penn. 


Gears, Cut 

Adams Co., 

Albro-Clem Elevator Co., 
Philadelphia, Penn. 

American Die & Tool Co., Reading, Penn. 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
field, Mass., U. S. A. 

Worm gears for automobile and machine drives. 

Baxter Gear Cutting & Mfg. Co., Cleveland, Ohio. 
Bevel, spur, mitre, spiral, worm, etc. Especially 
equipped to handle bevel up to 40” in diameter, 
also spur up to 72”—1%” diameter pitch. 

Bilgram Machine Works, 1233 Spring Garden St., 
Philadelphia, Penn. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard gears, steel iron and brass, in block 
for immediate shipment and gears of every de- 
scription cut to order. 

Brown Co., A. & F., 79 Barclay St., N. Y. C. 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave. 

Cincinnati Gear Co., 1825 Reading Road, Cincin- 
nati, Ohio. 

Cleveland Worm & Gear Co., The, Cleveland. 0. 
Cable: Gearing. 

Worm gear speed reductions. Straight type 
worm. All worms ground after hardening to 
correct distortion. Worm reduction cases sup- 


plied complete. 

Crofoot Gear Wks., 31 Ames S8t., Station “A,” 
Cambridge, Mass. 
We make a specialty of cutting gears in quan- 
tities, all kinds, all metals, for all purposes. 
{see our advertisement. 

Earle Gear & Machine Co., 4701 Stenton Ave., 
Philadelphia, Penn. 

Farrel Foundry & Machine Co., Ansonia, Conn. 

Fawcus Machine Co., Pittsburgh, Penn. 

Flather Mfg. Co., E. F.. Nashua, N. H. 

Foote Bros. Gear & Mach. Co., 210 N. Carpenter 
St.. Chicago, Tl. 
Cut peose all kinds, spur and worm gear speed 


aie 


1902 Bridge Ave., Dubuque, Iowa. 
707 Glenwood Ave., 


reduc 
Garvin Mach. Co., Spring and bY mag | be 
General Electric Co., Schenectady, 
Gleason Works. Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Inc., 151 Pearl St., Boston. 
Horsburgh & Scott Co., Cleveland, Ohio. 
Link-Belt Co., Chicago. Philadelphia. 

-C iy 2 , Newark, N. J. 
Meisel s Mfg. Co., 946 Dor. Ave. ., Boston. 
Michigan Gear & Co., Detroit, =. 
Newark Gear Cutting Machine Co., Newark, 

New Process Gear Corporation, Syracuse, N. oe 

Spur, worm, spiral, bevel and internal gears of 

any metal. Spur and bevel gears and pinions 


of rawhide and vulcanized fiber. 
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ADAPTED FOR 


Milling Lead Screws, Fine External Threads, and Worms 
of All Kinds, Including Elevator Worms, Steering 
Gear Worms and Worms for Worm Drive Axles. 











THE LEES-BRADNER COMPANY 


CLEVELAND, U. S. A. 
GEAR GENERATORS THREAD MILLERS 
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Spur gears up to 60 in. in diameter, plane bevels 
up to 50 in., and generated bevels of from 3 to 
12 pitch up to 18 in. in diameter. 

New Process noiseless gears and pinions. 

Spurs and bevels up to 36 in. diameter. 

Furnished as all rawhide blanks, all rawhide 

with teeth cut or complete with any desired 

— hubs, collars, shrouds, flanges or bush- 

ngs. 

Cutting, generating and finishing tools and car- 
bonizing, hardening and heat-treating facilities 
to meet requirements of economical quantity 
and quality production. Service includes de- 
signing (when necessary), pattern work, fur- 
nishing castings, forgings or bar stocks and 
complete finishing. 

Philadelphia Gear "vorks, Vine St. and Reading 
R.R., Philadelphia, Penn. 

Sawyer Gear and Mfg. Co., 5121 St. Clair, Cleve- 
land, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Taylor Machine Co., Cleveland, Ohio. 

Gears, Herringbone 

Boston Gear Wks., Norfolk Downs, Quincy, Mass. 

Fawcus Machine Co., Pittsburgh, Penn. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston, Mass. 

Gears, Rawhide (See Gears, Cut) 

Generators, Gas 

International Gnyeun Co., 115 Broadway, N. Y. C. 


Generators, Electric 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N ‘ 

Reliance Electric & Engineering Co., 1044 Ivanhoe 
Rd., Cleveland, Ohio. 

Sprague Electric Works, 527 W. 34th St., N. Y. C. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Glasses 

Willson & Co., Inc., T. A., Reading, Penn. 

Goggles, Safety 

Strong, Kennard & 7 Co., Cleveland, Ohio. 

Willson & Co., Inc., T. A., Reading, Penn. 

Grab Buckets 

Link-Belt Co., Chicago. Philadelphia. 

Graphite 

Dixon Crucible Co., Joseph, Jersey City, J. 

Felton, Sibley & Co., Inc.. 136 N. 4th St., Nonila. 

Greases, Lubricating 

Cataract Refining & Mfg. Co., Buffalo, N. Y. 
Cable Address: “Catarefin,” London, 36 Kings- 


way. 

Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Keystone Equipment Co., Philadelphia, Penn. 
Branches: Pittsburgh, "Chicago, New York, Bos- 
ton, New Orleans, Savannah, Denver, San Fran- 
cisco, Manchester, Eng. ; Paris, France. 
Packed in barrels, half barrels, cans and cases, 
various weights, assortments and densities. 
Keystone grease is a product of high-grade 
petroleum oils, designed particularly for the 
lubrication of high-grade machinery 

Texas Company, Dept. A, 17 Battery "PL, x. ¥. & 
Houston, Texas. 

Manufacturers of all kinds of lubricants. 

Grinding and Polishing Machines 

Blount Co., J. S., Woodland St., Everett, Mass. 

-_ Scale & Mach. Co., Congress St., Boston, 


Fitchburg Grinding Mach. Co., The, Fitchburg, 


Noble. ‘& Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 
Norton Grinding Co., Worcester, Mass., U. S. A. 
Cable Address: ‘“Grinco 
Plain grinding madiine, car-wheel grinding 
machines, universal tool and cutter grinding 
machines, surface grinding machines. 
Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Eng., Paris, Milan; Post Van der Burg & Co. 
Holland; Iznosskoff & Co., Petrograd; F. W. 
Horne & Co., Tokyo, Japan. 
Royersford Fdry. & Mach. Co, Royersford, Penn. 
Wells & Son Co., F. E., Greenfield, Mass., U. 8S. A. 
Grinding Machines, Ball Bearing Race 
Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. F. W. Horne Co., Japan. Wilh. 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland. 
Landis Tool Co., Waynesboro, Penn. Cabie: 
Landis, Waynesboro. 
Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable: Edrivett. 
One size. Ball braces up to 5” diameter. 
No. 11 grinder with automatic oscillating mo- 
tion and cross feed. 
See our advertisement on inside of back cover. 
Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. U. S. A. Cable address: 
“‘Vannorman.” 
Radial oa Grinder, for internal Ball- 
» race grooves 
Radial (Oscillating) Grinder, for grinding two- 
row internal yA — grooves, with but one 
chucking of the 
= © Seéillatingy ’ Grinder, for end thrust 


Radial omens Grinder, for external Ball- 
race grooves 

Radial (Oscillating) Grinder, for two-row ex- 
ternal Ball-race grooves, with but one chuck- 
ing of the work. 

Combined Radial and straight section Grinder, 
for grinding both the Radial and Straight Line 
in Open-Type Ball-races, in one operation. 


” 


Grinding Machines, Bench 

Athol Machine Co., Athol, Mass. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Clark Electric Co., Jas., Jr., 521 W. Main St., 
Louisville, Ky. 

Diamond Machine Co., Providence, R. I. 

Forbes & Myers, 172 Union St., Worcester, Mass. 

Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., Larch St., Springfield, O. 

Standard Electric Tool Co., Cincinnati, Ohio. 

Union Twist Drill Co., Athol, Mass. 

U. 8. Electrical Tool Co., Cincinnati, Ohio. 

Walker Co., O. S.; Worcester, Mass. 

Grinding Machines, Center 

Cincinnati Electrical Tool Co., Cincinnati, Ohio. 

Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 

Standard Electric Tool Co., Cincinnati, Ohio. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 

Grinding Machines, Chucking . 

Bryant Chucking Grinder Co., Springfield, Vt. 

Heald Machine Co., Worcester, Mass., U. S. A. 

Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. F. W. Horne Co., Japan. Wilh. 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston. 

Van Norman .Mach. Tool Cc., Wilbraham Ave., 
Springfield, Mass., U. S. A. Cable address: 
“‘Vannorman.” 

Grinding Machines, Cutter and Reamer 

Acme Grinder Co., Cincinnati, Ohio. 

For all classes of cylindrical, flat and internal 
surfaces and all classes of general purpose 
needs. Send for Circular “A.” 

Brown & Sharpe Mfg. Co., Providence, R. I. 

2 sizes cutters 6” dia., 6” long; saws to 24” dia. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Gould & Eberhardt, Newark, N. J. 

For single or gang cutters, any pitch or size 
to 10” dia. 

Greenfield Machine Co., Greenfield, Mass. 
Swings 634”x21” on centers or 11” on holder; 
12 attachments for tool making and sharpen- 
ing. Weight 650 Ib. 

Heald Machine Co., 10 New Bond St., Worcester, 


Mass. 

Ingersoll Milling Machine Co., The, Rockford, II. 
Grinds cutters only; 4% to 24 inches, also to 
36 inches. Catalog No. 35 for description. 
Advertisement page 8. 

Landis Tool Co., Waynesboro, Penn. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, O. 
Absolutely universal; will grind any taper face 
or angle; range 16”x6%"x7%”. Center swing 
10”x17”. Power feed if desired. 

Norton Grinding Co., Worcester, Mass. 

Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Eng., Paris, Milan; Post Van der Burg & Co., 
Holland ; a= off & Co. ., Petrograd; F. W. 
Horne & C ©., Tokyo, Japan. 

Oesterlein Machine Co., Cincinnati. Ohio, U. 8. A. 
Cable Address: “Oesterlein, Cincinnati.” 
Completely universal, grinds all kinds, milling 
cutters and tools, reamers, hobs, gages, shafts, 
bushings (internal and external) ; weight 1,300 
Ib. Range permits straight line clearance. 
our manipulation sheets. 

Pratt & Whitney Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 

U. S. Electrical Tool Co., Cincinnati, Ohio. 

Walker Co., 0. S., Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. 8. A. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 

Grinding Machines, Cylindrical 

Brown & Sharpe Mfg. Co., Providence, R. I. 

4 sizes. Range 10”x24” to — alle 
Descriptive circular on request 
Bryant Chucking Grinder Co., Springfield. vt 
Fitchburg Grinding Mach. Co., The, Fitchburg, 


Mass. 

Greenfield Machine Co., Greenfield, Mass. 
For work under 12”x2%4” in diameter. 

Heald Machine Co., Worcester, Mass., U. S. A. 

Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents : Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, ‘Spain and 
Portugal. F. . Horne Co., Japan. Wilh. 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland. 

Landis Tool Co., Waynesboro, Penn. Cable: 

Landis, Waynesboro. 
Universal and plain. Sizes, universal No. 1 
No. 1%, No. 2, No, 3, No. 4. os. 2, 3 and 
are also built with 16” swing, and are used for 
finishing tools and a variety of straight or taper 
parts, both external and internal. Attachments, 
such as magnetic chuck, gear-cutter attach- 
ment, side mill grinding attachment, etc. 
Plain—Sizes e, —,. wea aes 40” swings 
in standard lengths. These manufacturing ma- 
chines are intended for finishing straight and 
taper spindles, shafts, rolls, tubing and all 
other work within their range which can be 
revolved on dead centers. 
Plain machines also built with gap in the bed 
to suit the location of the projection on the 
work, 16” and 20” swing. Especially valuable 
for grinding locomotive piston rods. 

Modern Tool Co., Erie, Pa., U. S. A. Cabie Ad- 
dress : Moderntool. Branches: 50 Church 8t., 
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New York; 32 N. Clinton St., Chicago ; Som. 
Plain machines—2 sizes, 8 in. swing by 18 in. 
and 30 in. between centers; 4 sizes, 12” swing 
by 24”, 36”, 48” and 60” between centers ; 
4 sizes, 16” ‘swing by 24”, 36”, 48” and 60” 
between centers; 6” or 8” width wheel driving 
belts. Single purpose machines without power 
crossfeed or power longitudinal feed; 3 sizes, 
12” swing by 24”, 36” and 48” between centers. 
Universal No. 3. rnal and internal in 
combination 13” swing, 40” between centers. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Norton Grinding Co., Worcester, Mass. 

Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Eng., Paris, Milan; Post Van der Burg & Co., 
Holland ; Iznosskoff & Co., Petrograd; F. W. 
Horne & Co., Tokyo, Japan. 

Desterlein Machine Co., Cincinnati, Ohio, U. S. A. 
Cable Address: “Oesterlein, Cincinnati.” 
For smail work, particularly in tool room. Has 
water and automatic table feed 
See advertisement. 

Pratt & Whitney Co., Hartford, — 

Simmons Machine Co., Inc., Albany, 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Walker Co., 0. S., Worcester, Mass. 


Grinding Machines, Die 

Bignall & Keeler Machine Co., Edwardsville, IL 
Cable: Bikeeler. 

Blake & Johnson Co., The, Waterbury, Conn. 

Diamond Machine Co., Providence, ‘ 

Geometric Tool Co., New Haven, Conn. 545 W. 
Washington Blvd., Chicago. Cable: Metric. 
Geometric chaser or die grinder for grinding 
any make of thread chaser, whether standard 
or special. Also for ordinary tool grinding. 

Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, ‘Spain and 
Portugal. F. W. Horne Co., Japan. Wilh. 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland. 

Murchey Mach. & Tool Co., 64 Porter St., Detroit. 

National Machinery Co., Tiffin, Ohio. 

Noble & Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 


Grinding Machines, Disc 
Besly & Co., Charles H., Chicago, Ill. Works at 
Beloit, Wis. 
Single (horizontal) spindle—No. of grinder: 1, 
, 8, 12, 14, 17, 21. Size disc wheel: 12”, 18”, 
and 26”, 26” and 30”, 30”, 36”. Dou- 
ble * (horizontal) spindle—No. of grinder : 26, 6. 
Size of disc wheel: 18”, 20”. Patternmakers’ 
grinders—Each size made in 3 types: A type, 
disc wheel and worktable one end; B type, disc 
wheel and worktable both ends; C type, disc 
wheel and worktable one end, } sanding at- 
tachment at other end. Size disc wheel: 30”, 
40”. Vertical spindle or gravity feed disc 
der. Size disc wheel, 53”. 
Diamond Machine Co., Providence, R. I. 
Landis Machine Co., Waynesboro, Penn. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rowbottom Machine Co., Waterbury, Conn. 
Townsend Machine Co., ‘G. G., Winchendon, Mass. 
Walls Tool & Supply Co., 75 Walker ais oe we ee 
Grinding Machines, Drill 
— pids Grinding Mach. =. ., 33 Ottawa 
N. W., Grand Rapids, Mich 
ta Salle Machine & Tool Co., La Salle, Til. 
Morse Twist Drill & Mach. Co., New Bedford, _—— 
Safety 4 Wheel Co., Larch St., Springfield, 0. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 
Bterling Grinding Wheel Co., Tiffin, Ohio. 
U. S. Electrical Tool Co.. Cincinnati, Ohio. 
Universal Electric Co., 5 Oliver St., Newark, N. J. 
Wells & Son Co., F. E, Greenfield, ‘Mass., U. 8. A. 
Wilmarth & Morman’ Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 
Makers of New Yankee drill grinder, which has 
only two adjustments for grinding any drill. 
Illustrated catalog gives full description. 


Grinding Machines, Electric 

Chicago apenas Tool Co., Fischer Bldg., Chi- 
cago, Il. 

Standard Electric Tool Co., Cincinnati, Ohio. 

Universal Electric Co., 5 Oliver St., Newark, N. J. 


Grinding Machines, Face 

Diamond Machine Co., Providence, R. I. 
For facing off locomotive guide bars, automo- 
bile crank cases, motor frames, etc. 30” ring 
wheel. Work up to 84” in length, 243” in 
height with guard flap removed and up to 17” 
with guard flap in place. Belt or motor driven, 
15-hp. standard wpe = motor. 

Grinding Machines, 

Blake & Johnson Co., The, Waterbury, Conn. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Diamond Machine Co., Providence, R. I. 

Noble & Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 

Norton Co., Worcester, Mass. 

Sterling Grinding a= Co., "Tiffin, Ohio. 

| ter Machines, Gag 

Bteel Products he Co., Springfield, Ohio. 
Designed especially for snap gauges. Will re- 
duce time 35% and is very accurate. 

Grinding Machines, Internal 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bryant Chucking G nder Co., Springfield. Vt. 

Garvin Mach. Co., Spring and "Varick St., N. ¥. C. 

Greenfield Machine Co., Greenfield, Mass. 

Heald Machine Co., Worcester, Mass., U. 8S. A. 
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GTD “GUN” TAPS 
Are the Choice of This Plant 


At the plant of the Blanchard Machine Company, Cambridge, Mass., they have a lot 
of tapping to do. It’s mostly “fussy’’ work, such as tapping magnetic chuck bodies. For ex- 
ample: the 26-inch chuck body shown on the machine table is made from 20-point carbon 
steel and has 42 tapped holes. Sixteen of them are 7/16 in.-14 threads, two 5/16 in. -18, and 
the remainder } in.-13. The depth of each hole is approximately 1} in. The requirements of 
this job call for clean, full threads as well as speed. ‘‘Gun’’ Taps have been particularly suc- 
cessful in meeting the exacting demands of the Blanchard people. 


The “Gun” Tap is the Shear Cutting Tap—‘‘The tap that wears out before it breaks.” 


Our booklet, ‘“The Gun Tap,”’ tells an interesting story which 
will prove profitable reading for you. Send for it today. 


Greenfield Tap and Die Corporation 


Greenfield, Massachusetts 
Chicago, 13 S. Clinton St. 


New York, 28 Warren St. 
London, 149 Queen Victoria St. Canadian Factory, Wells Brothers Co. of Canada, Ltd., Galt, Ont. 
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Spur gears up to 60 in. in diameter, plane bevels 
up to 50 in., and generated bevels of from 3 to 
12 pitch up to 18 in. in diameter. 

New Process noiseless gears and pinions. 

Spurs and bevels up to 36 in. diameter. 

Furnished as all rawhide blanks, all rawhide 

with teeth cut or complete with any desired 

— hubs, collars, shrouds, flanges or bush- 

ngs. 

Cutting, generating and finishing tools and car- 
bonizing, hardening and heat-treating facilities 
to meet requirements of economical quantity 
and quality production. Service includes de- 
signing (when necessary), pattern work, fur- 
nishing castings, forgings or bar stocks and 
complete finishing. 

Philadelphia Gear "vorks, Vine St. and Reading 
R.R., Philadelphia, Penn. 

Sawyer Gear and Mfg. Co., 5121 St. Clair, Cleve- 
land, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Taylor Machine Co., Cleveland, Ohio. 

Gears, Herringbone 

Boston Gear Wks., Norfolk Downs, Quincy, Mass. 

Fawcus Machine Co., Pittsburgh, Penn. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston, Mass. 

Gears, Rawhide (See Gears, Cut) 

Generators, Gas 

International Gnyeun Co., 115 Broadway, N. Y. C. 


Generators, Electric 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N ‘ 

Reliance Electric & Engineering Co., 1044 Ivanhoe 
Rd., Cleveland, Ohio. 

Sprague Electric Works, 527 W. 34th St., N. Y. C. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Glasses 

Willson & Co., Inc., T. A., Reading, Penn. 

Goggles, Safety 

Strong, Kennard & 7 Co., Cleveland, Ohio. 

Willson & Co., Inc., T. A., Reading, Penn. 

Grab Buckets 

Link-Belt Co., Chicago. Philadelphia. 

Graphite 

Dixon Crucible Co., Joseph, Jersey City, J. 

Felton, Sibley & Co., Inc.. 136 N. 4th St., Nonila. 

Greases, Lubricating 

Cataract Refining & Mfg. Co., Buffalo, N. Y. 
Cable Address: “Catarefin,” London, 36 Kings- 


way. 

Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Keystone Equipment Co., Philadelphia, Penn. 
Branches: Pittsburgh, "Chicago, New York, Bos- 
ton, New Orleans, Savannah, Denver, San Fran- 
cisco, Manchester, Eng. ; Paris, France. 
Packed in barrels, half barrels, cans and cases, 
various weights, assortments and densities. 
Keystone grease is a product of high-grade 
petroleum oils, designed particularly for the 
lubrication of high-grade machinery 

Texas Company, Dept. A, 17 Battery "PL, x. ¥. & 
Houston, Texas. 

Manufacturers of all kinds of lubricants. 

Grinding and Polishing Machines 

Blount Co., J. S., Woodland St., Everett, Mass. 

-_ Scale & Mach. Co., Congress St., Boston, 


Fitchburg Grinding Mach. Co., The, Fitchburg, 


Noble. ‘& Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 
Norton Grinding Co., Worcester, Mass., U. S. A. 
Cable Address: ‘“Grinco 
Plain grinding madiine, car-wheel grinding 
machines, universal tool and cutter grinding 
machines, surface grinding machines. 
Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Eng., Paris, Milan; Post Van der Burg & Co. 
Holland; Iznosskoff & Co., Petrograd; F. W. 
Horne & Co., Tokyo, Japan. 
Royersford Fdry. & Mach. Co, Royersford, Penn. 
Wells & Son Co., F. E., Greenfield, Mass., U. 8S. A. 
Grinding Machines, Ball Bearing Race 
Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. F. W. Horne Co., Japan. Wilh. 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland. 
Landis Tool Co., Waynesboro, Penn. Cabie: 
Landis, Waynesboro. 
Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable: Edrivett. 
One size. Ball braces up to 5” diameter. 
No. 11 grinder with automatic oscillating mo- 
tion and cross feed. 
See our advertisement on inside of back cover. 
Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. U. S. A. Cable address: 
“‘Vannorman.” 
Radial oa Grinder, for internal Ball- 
» race grooves 
Radial (Oscillating) Grinder, for grinding two- 
row internal yA — grooves, with but one 
chucking of the 
= © Seéillatingy ’ Grinder, for end thrust 


Radial omens Grinder, for external Ball- 
race grooves 

Radial (Oscillating) Grinder, for two-row ex- 
ternal Ball-race grooves, with but one chuck- 
ing of the work. 

Combined Radial and straight section Grinder, 
for grinding both the Radial and Straight Line 
in Open-Type Ball-races, in one operation. 


” 


Grinding Machines, Bench 

Athol Machine Co., Athol, Mass. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Clark Electric Co., Jas., Jr., 521 W. Main St., 
Louisville, Ky. 

Diamond Machine Co., Providence, R. I. 

Forbes & Myers, 172 Union St., Worcester, Mass. 

Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., Larch St., Springfield, O. 

Standard Electric Tool Co., Cincinnati, Ohio. 

Union Twist Drill Co., Athol, Mass. 

U. 8. Electrical Tool Co., Cincinnati, Ohio. 

Walker Co., O. S.; Worcester, Mass. 

Grinding Machines, Center 

Cincinnati Electrical Tool Co., Cincinnati, Ohio. 

Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 

Standard Electric Tool Co., Cincinnati, Ohio. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 

Grinding Machines, Chucking . 

Bryant Chucking Grinder Co., Springfield, Vt. 

Heald Machine Co., Worcester, Mass., U. S. A. 

Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. F. W. Horne Co., Japan. Wilh. 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston. 

Van Norman .Mach. Tool Cc., Wilbraham Ave., 
Springfield, Mass., U. S. A. Cable address: 
“‘Vannorman.” 

Grinding Machines, Cutter and Reamer 

Acme Grinder Co., Cincinnati, Ohio. 

For all classes of cylindrical, flat and internal 
surfaces and all classes of general purpose 
needs. Send for Circular “A.” 

Brown & Sharpe Mfg. Co., Providence, R. I. 

2 sizes cutters 6” dia., 6” long; saws to 24” dia. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Gould & Eberhardt, Newark, N. J. 

For single or gang cutters, any pitch or size 
to 10” dia. 

Greenfield Machine Co., Greenfield, Mass. 
Swings 634”x21” on centers or 11” on holder; 
12 attachments for tool making and sharpen- 
ing. Weight 650 Ib. 

Heald Machine Co., 10 New Bond St., Worcester, 


Mass. 

Ingersoll Milling Machine Co., The, Rockford, II. 
Grinds cutters only; 4% to 24 inches, also to 
36 inches. Catalog No. 35 for description. 
Advertisement page 8. 

Landis Tool Co., Waynesboro, Penn. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, O. 
Absolutely universal; will grind any taper face 
or angle; range 16”x6%"x7%”. Center swing 
10”x17”. Power feed if desired. 

Norton Grinding Co., Worcester, Mass. 

Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Eng., Paris, Milan; Post Van der Burg & Co., 
Holland ; a= off & Co. ., Petrograd; F. W. 
Horne & C ©., Tokyo, Japan. 

Oesterlein Machine Co., Cincinnati. Ohio, U. 8. A. 
Cable Address: “Oesterlein, Cincinnati.” 
Completely universal, grinds all kinds, milling 
cutters and tools, reamers, hobs, gages, shafts, 
bushings (internal and external) ; weight 1,300 
Ib. Range permits straight line clearance. 
our manipulation sheets. 

Pratt & Whitney Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 

U. S. Electrical Tool Co., Cincinnati, Ohio. 

Walker Co., 0. S., Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. 8. A. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 

Grinding Machines, Cylindrical 

Brown & Sharpe Mfg. Co., Providence, R. I. 

4 sizes. Range 10”x24” to — alle 
Descriptive circular on request 
Bryant Chucking Grinder Co., Springfield. vt 
Fitchburg Grinding Mach. Co., The, Fitchburg, 


Mass. 

Greenfield Machine Co., Greenfield, Mass. 
For work under 12”x2%4” in diameter. 

Heald Machine Co., Worcester, Mass., U. S. A. 

Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents : Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, ‘Spain and 
Portugal. F. . Horne Co., Japan. Wilh. 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland. 

Landis Tool Co., Waynesboro, Penn. Cable: 

Landis, Waynesboro. 
Universal and plain. Sizes, universal No. 1 
No. 1%, No. 2, No, 3, No. 4. os. 2, 3 and 
are also built with 16” swing, and are used for 
finishing tools and a variety of straight or taper 
parts, both external and internal. Attachments, 
such as magnetic chuck, gear-cutter attach- 
ment, side mill grinding attachment, etc. 
Plain—Sizes e, —,. wea aes 40” swings 
in standard lengths. These manufacturing ma- 
chines are intended for finishing straight and 
taper spindles, shafts, rolls, tubing and all 
other work within their range which can be 
revolved on dead centers. 
Plain machines also built with gap in the bed 
to suit the location of the projection on the 
work, 16” and 20” swing. Especially valuable 
for grinding locomotive piston rods. 

Modern Tool Co., Erie, Pa., U. S. A. Cabie Ad- 
dress : Moderntool. Branches: 50 Church 8t., 





Vol. 46, No. 26 


New York; 32 N. Clinton St., Chicago ; Som. 
Plain machines—2 sizes, 8 in. swing by 18 in. 
and 30 in. between centers; 4 sizes, 12” swing 
by 24”, 36”, 48” and 60” between centers ; 
4 sizes, 16” ‘swing by 24”, 36”, 48” and 60” 
between centers; 6” or 8” width wheel driving 
belts. Single purpose machines without power 
crossfeed or power longitudinal feed; 3 sizes, 
12” swing by 24”, 36” and 48” between centers. 
Universal No. 3. rnal and internal in 
combination 13” swing, 40” between centers. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Norton Grinding Co., Worcester, Mass. 

Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Eng., Paris, Milan; Post Van der Burg & Co., 
Holland ; Iznosskoff & Co., Petrograd; F. W. 
Horne & Co., Tokyo, Japan. 

Desterlein Machine Co., Cincinnati, Ohio, U. S. A. 
Cable Address: “Oesterlein, Cincinnati.” 
For smail work, particularly in tool room. Has 
water and automatic table feed 
See advertisement. 

Pratt & Whitney Co., Hartford, — 

Simmons Machine Co., Inc., Albany, 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Walker Co., 0. S., Worcester, Mass. 


Grinding Machines, Die 

Bignall & Keeler Machine Co., Edwardsville, IL 
Cable: Bikeeler. 

Blake & Johnson Co., The, Waterbury, Conn. 

Diamond Machine Co., Providence, ‘ 

Geometric Tool Co., New Haven, Conn. 545 W. 
Washington Blvd., Chicago. Cable: Metric. 
Geometric chaser or die grinder for grinding 
any make of thread chaser, whether standard 
or special. Also for ordinary tool grinding. 

Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, ‘Spain and 
Portugal. F. W. Horne Co., Japan. Wilh. 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland. 

Murchey Mach. & Tool Co., 64 Porter St., Detroit. 

National Machinery Co., Tiffin, Ohio. 

Noble & Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 


Grinding Machines, Disc 
Besly & Co., Charles H., Chicago, Ill. Works at 
Beloit, Wis. 
Single (horizontal) spindle—No. of grinder: 1, 
, 8, 12, 14, 17, 21. Size disc wheel: 12”, 18”, 
and 26”, 26” and 30”, 30”, 36”. Dou- 
ble * (horizontal) spindle—No. of grinder : 26, 6. 
Size of disc wheel: 18”, 20”. Patternmakers’ 
grinders—Each size made in 3 types: A type, 
disc wheel and worktable one end; B type, disc 
wheel and worktable both ends; C type, disc 
wheel and worktable one end, } sanding at- 
tachment at other end. Size disc wheel: 30”, 
40”. Vertical spindle or gravity feed disc 
der. Size disc wheel, 53”. 
Diamond Machine Co., Providence, R. I. 
Landis Machine Co., Waynesboro, Penn. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rowbottom Machine Co., Waterbury, Conn. 
Townsend Machine Co., ‘G. G., Winchendon, Mass. 
Walls Tool & Supply Co., 75 Walker ais oe we ee 
Grinding Machines, Drill 
— pids Grinding Mach. =. ., 33 Ottawa 
N. W., Grand Rapids, Mich 
ta Salle Machine & Tool Co., La Salle, Til. 
Morse Twist Drill & Mach. Co., New Bedford, _—— 
Safety 4 Wheel Co., Larch St., Springfield, 0. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 
Bterling Grinding Wheel Co., Tiffin, Ohio. 
U. S. Electrical Tool Co.. Cincinnati, Ohio. 
Universal Electric Co., 5 Oliver St., Newark, N. J. 
Wells & Son Co., F. E, Greenfield, ‘Mass., U. 8. A. 
Wilmarth & Morman’ Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 
Makers of New Yankee drill grinder, which has 
only two adjustments for grinding any drill. 
Illustrated catalog gives full description. 


Grinding Machines, Electric 

Chicago apenas Tool Co., Fischer Bldg., Chi- 
cago, Il. 

Standard Electric Tool Co., Cincinnati, Ohio. 

Universal Electric Co., 5 Oliver St., Newark, N. J. 


Grinding Machines, Face 

Diamond Machine Co., Providence, R. I. 
For facing off locomotive guide bars, automo- 
bile crank cases, motor frames, etc. 30” ring 
wheel. Work up to 84” in length, 243” in 
height with guard flap removed and up to 17” 
with guard flap in place. Belt or motor driven, 
15-hp. standard wpe = motor. 

Grinding Machines, 

Blake & Johnson Co., The, Waterbury, Conn. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Diamond Machine Co., Providence, R. I. 

Noble & Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 

Norton Co., Worcester, Mass. 

Sterling Grinding a= Co., "Tiffin, Ohio. 

| ter Machines, Gag 

Bteel Products he Co., Springfield, Ohio. 
Designed especially for snap gauges. Will re- 
duce time 35% and is very accurate. 

Grinding Machines, Internal 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bryant Chucking G nder Co., Springfield. Vt. 

Garvin Mach. Co., Spring and "Varick St., N. ¥. C. 

Greenfield Machine Co., Greenfield, Mass. 

Heald Machine Co., Worcester, Mass., U. 8S. A. 
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GTD “GUN” TAPS 
Are the Choice of This Plant 


At the plant of the Blanchard Machine Company, Cambridge, Mass., they have a lot 
of tapping to do. It’s mostly “fussy’’ work, such as tapping magnetic chuck bodies. For ex- 
ample: the 26-inch chuck body shown on the machine table is made from 20-point carbon 
steel and has 42 tapped holes. Sixteen of them are 7/16 in.-14 threads, two 5/16 in. -18, and 
the remainder } in.-13. The depth of each hole is approximately 1} in. The requirements of 
this job call for clean, full threads as well as speed. ‘‘Gun’’ Taps have been particularly suc- 
cessful in meeting the exacting demands of the Blanchard people. 


The “Gun” Tap is the Shear Cutting Tap—‘‘The tap that wears out before it breaks.” 


Our booklet, ‘“The Gun Tap,”’ tells an interesting story which 
will prove profitable reading for you. Send for it today. 


Greenfield Tap and Die Corporation 


Greenfield, Massachusetts 
Chicago, 13 S. Clinton St. 


New York, 28 Warren St. 
London, 149 Queen Victoria St. Canadian Factory, Wells Brothers Co. of Canada, Ltd., Galt, Ont. 
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Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 

Foreign Agents: Alfred Herbert, Ltd., England, 

Italy, France, Belgium, Switzerland, Spain and 

Portugal. F W. Horne Co., Japan. Wilh. 

Sonesson & Co, Ltd., Sweden, Denmark and 

Norway. Post Van der Burg & Co., Holland. 
Landis Tool Co., Waynesboro, Penn. Cuable: 

Landis, Waynesboro. 

For straight and taper internal grinding fix- 

tures. Will grind holes 4%” diam. or larger 

and up to 12” long. 

Modern Tool Co., Erle, Penn., U. A. 
Branches: New York, Chicago a Detroit. 
Cable Address: ‘‘Moderntoo 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable: Edrivett. 

Two sizes. 

No. 3 grinder with power feed, No. 8 hand feed, 
Schmidt & Co., B. L., Davenport, Iowa. 
Simmons Machine Co., Inc., Albany, N. Y. 

U. 8S. Electrical Tool Co., Cincinnati, Ohio. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield; Mass. 

U. S. A. Cable address: ‘“Vannorman.” 
Walker Co,, 0. S., Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. 8S. A 


Grinding Machines, Portable 

Armstrong-Blum Mfg. Co., Chicago, Ill. 

chicago Pneumatic Tool Co., Chicago, I. 

Ciark Electric Co., Jas., Jr., 521 W. Main 8St., 
Louisville, Ky. 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

Gem Mfg. Co., Fulton and Goebel Sts., Pittsburgh, 

enn. 

Independent Pneumatic Toul Co., Thor Bldg., 
Chicago, Il. 

{Ingersoll-Rand Co., 11 Broadway, New York. 
“Little Pavid’”’ pneumatic grinders. 

Neil & Smith Electric Tool Co., Cincinnati, Ohio 

Stow Mfg. Co., Binghamton, N. Y. 

U. S. Electrical Tool Co., Cincinnati, Ohie 

Universal Electric Co., 5 Oliver St., Newark, N. J. 

Grinding Machines, Radial 

Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 

Grinding Machines, Ring Wheel 


Besly & Co., Charles H., Chicago, Ill. Works at 
Beloit, Wis. 
Single spindle, size wheels, 10”, 12”, 15”, 16”, 


18”, 24”, 30”. Double spindle, size wheels, 18”. 
Diamond Machine Co., Providence, R. I. 


Grinding Machines, Snagging 

Blake & Johnson Co., The, Waterbury, Conn. 
Blount Co., J. G., Woodland St., Everett, Mass. 
Forbes & Myers, 172 Union St., Worcester, Mass. 
La Salle Machine & Tool Co., La Salle, Il. 
Walker Co., O. S., Worcester, Mass. 


Grinding Machines, Surface 

Blake & Johnson Co., The, Waterbury, Conn. 

Blanchard Machine Co., The, 64 State St., Cam- 
bridge, Mass. 
One size ; range 30” diameter by 12” high; 
either 26” or 30” wsnetic chuck; made with 
countershaft, belted motor and direct motor 
drive ; approximate weight, 8,500 Ib. 
For finishing flat surfaces on castings, forgings, 
stampings or pieces of bar stock; either hard- 
ened or soft; rough or machined. 
Agents: Prentiss Tool and Supply Company, 
Motch & Merryweather Machinery (Co.. Mar- 
shall & lauschart Machinery Co., W. E ‘Shipley 
Machinery Co., Kemp Machinery Co., Robinson, 
Cary & Sands Co., Pacific Tool & Supply Co. 
Canada: Williams & Wilson, Ltd., A. R. Wil- 
liams Machinery Co., Ltd. Great Britain: C 
W. Burton, Griffiths & Co. ; France: Aux Forges 
de Vulcain. Italy and Switzerland: Allied Ma- 
chinery Co. of America. 

— Scale & Mach. Co., Congress St., Boston, 

ass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
One size. Grinds work 18”x6”x91%”. 

Diamond Machine Co., Providence, R. 1. 
For grinding dies of all classes, scale beams, 
jigs, surfacing magnetic chucks, surfacing mill- 
ing machine tables, surfacing knife grinders, 
general and miscellaneous surfacing, etc. Four 
sizes to grind 24”, 36”, 48”, 60” in length. 12” 
in width, 12” in height under 12” wheel. Extra 
width and height at extra price. Furnished 
belt or motor driven. (Special motor.) 

Heald Machine Co., Worcester, Mass., U. 8S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert. Ltd., England, 
Italy, France, Relginm, Switzerland, Spain and 


Portugal. 4 . Horne Co., Japan. Wilh 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland 


La Salle Machine & Tool Co., La Salle, Tl 

New Jersey 1. ed Exchange, 21-23 Mechanic 
St., Newark, N. J 

Noble & Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Rowbottom Machine Co., The, Waterbury, Conn. 

Safety Emery Wheel Co., Larch St., Sprinfield, 0 

Simmons Machine Co., Inc., Albany, N. Y. 

Walker Co., O. S., Worcester, Mass. 

Wilmarth & Morman Co., 1187 Monroe Ave.. 
Grand Rapids, Mich. 

Grinding Machines, Tool 

a | oe F. & Jchn, 1995 Ruby St., Rock- 
ord. 


Rlake & Johnson Co., The, Waterbury, Conn. 
Blount Co., J. G., Woodland St., Everett, Mass. 
Brown & Sharpe Mfg. Co., 


Providence, R. I. 
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ey Milling Machine Co., Oakley, Cincin- 

nat 

Diamond Machine Co., Providence, R. I. 

Forbes & Myers, 172 Union St., Worcester, Mass. 

Gisholt Machine Co., Madison, Wis, 

Lathe, planer, shaper and boring mill, tool-post, 
tool grinder. 

Greenfield Machine Co., Greenfield, Mass. 
Universal tool and cutter grinder for tool mak- 
ing and sharpening. 

Landis Machine Co., Waynesboro, Penn. 

Landis Tool Co., Waynesboro, Penn. 

La Salle Machine & Tool Co., La Salle, Tl. 

LeBlond Mach Tool Co., The R K., Cincinnati, O. 
Complete universal tool-room grinder for sur- 
face; cylindrical—internal—cutter—hob and 
gear cutter grinding. Movements 16”x64"x 
7%”. Center capacity 10”x17”. 

Modern Tool Co., Erie, Penn, U. S. A. 

Noble & Westbrook Mfg. Co. , 9 Asylum §&t., 
Hartford, Conn. 

Norton Grinding Co., Worcester, Mass. 

Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Eng., Paris, Milan; Post Van der Burg & Co., 
Holland; Iznosskoff & Co., Petrograd; F. W. 
Horne & Co., Tokyo, Japan. 

Oesterlein Machine Co., Cincinnati, Ohio, U. S. A. 
See our listing under “Grinding Machines, Cut- 
ter and Reamer,” for particulars. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rockford Drilling Mach. Co., Rockford, Ill. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 
Five sizes, for wheels 6” to 20”, double head. 
Safety Emery Wheel Co., Larch St., Springfield, O. 

Sellers & Co., Inc., Wm., Philadelphia, Penn. 

Simmons Machine Co., Inc., Albany, N. Y. 

Sterling Grinding Wheel Co., Tiffin, Ohio. 

Union Twist Drill Co., Athol, Mass. 

U. 8S. Electrical Tooi Co., Cincinnati, Ohio 

Vitrified Wheel Co., Westfield, Mass, 

Walker Co., 0. S., Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 


Grinding Machines, Universal 


Grand Rapids Grinding Mach. Co., 33 Ottawa 
Ave., N. W., Grand Rapids, Mich. 
Simmons Machine Co., Inc., Albany, N. Y 


Wells & Son Co.. F. E.. Greenfield. Mass., U. S. A. 
Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 


Grinding Wheels 

American Emery Wheel Wks., Providence, R. I 
Our “Corundum” wheels are made of artificial 
aluminous abrasive, produced in the electric 
furnace. Most efficient for grinding steel and 
all materials of high tensile strength. Our 
“Carbolite’” wheels are made of carbide of sil- 
icon abrasive, and give best results, grinding 
cast iron, brass and materials of low tensile 
strength. 

Carborundum Co., Niagara Falls, N, Y. N. Y. 
City, Chicago, Boston, Phila., Cleveland, Cin- 
cinnati, Pittsburgh, Milwaukee, Grand Rapids, 
Manchester, Eng. 

Carborundum and Aloxite grinding ao 


Dickinson, Thomas L., 64 Nassau St., . City. 
Gardner Machine Co., Beloit, Wis. 
Hampden Corundum’ Wheel Co., Brightwood, 


Springfield, Mass. 
Hampden grinding wheels, made of either co- 
rundum, carborundum or other abrasives. All 
grades and grits. All sizes and shapes of 
wheels. Corundum is recommended for steel. 
Carborundum for cast iron, brass, bronze, 
aluminum, etc. 

Norton Co., Worcester, Mass. New York, 151 
Chambers St.; Chicago, 11 N. Jefferson St.; 


Niagara Falls, N. Y.; Chippewa, Ont., Can. ; 
Bauxite, a 

Sizes up to 6’ diam. made of Alundum and 
Crystolon. 


Safety Emery Wheel Co., Larch St., Springfield, 0. 
Agents: Farmer & Co., London; Adler & EI- 
senchitz, Milan; Allied Machinery Co. of Amer- 
ica, Paris 

a Grinding Co , Chester, Mass., U. S. A. 
es S. = Cable Address : “Maxf,” Springfield, 
“Maxt™ grinding wheels; vitrified, silicate or 
elastic wheels, made from both natural and ar- 
tificial abrasives, tested and passed upon in our 
own laboratory before using; made in all sizes 
of every grade, grain and shape, for every pur- 
pose. Our expert engineers are prepared to 
take up your grinding problems and ascertain 
the best grain and grade for your narticular 
work. See advertisement. 

Sterling Grinding Wheel Co., Tiffin, Ohio. 

Vitrified Wheel Co., Westfield, Mass. 

Gun-Barrel Machinery 

Pratt & Whitney Co., Hartford, Conn. 

Hammers, Drop 

Bradley & Son, C. C., Syracuse, N. Y. 

Buffalo Fdry. & Mach. Co., Buffalo, N. Y. 

Mayer Bros. Co., Mankato, Minn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Toledo Machine & Tool Co., Toledo, Ohio. 

Hammers, Motor Driven 

Mayer Bros. Co., Mankato, Minn. 

Hammers, Pneumatic 

Buffalo Fdry. & Mach. Co., Buffalo, N. ¥ 

Cleveland Pneumatic Tool €o., Cleveland, vonto. 

Independent Pneumatic Tool Co. ° Thor Bldg., 
Chicago, Tl 

Hammers, Power 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Bradley & Son, C. C., Syracuse, N. Y. 
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Buffalo Fdry. & Mach. Co., Buffalo, N. Y. 
Mayer Bros. Co., Mankato, Minn. 
Nazel Eng’g & Mach. Wks., 4039 N. 5th St., 
Philadelphia, Penn. 
Five sizes from 75 Ib. to 850 Ib. Self-contained, 
pneumatic or belt or motor drive, 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Hammers, Riveting and Chipping 
Ingersoll-Rand Co., 11 Broadway, New York. 
“Little David” riveters, chippers, calkers, scalers. 
Hammers, Steam 
Buffale Fdry. & Mach. Co., Buffalo, N. Y. 
Hangers, Shafting 
Brown ‘& Sharpe Mfg. Co., Providence, R. I. 
Gurney Ball Bearing Co., Jamestown, N. Y. 
2 Rector St., N. Y. ay 20 E. Jackson Blvd. 
Chicago, Il. Cable Address : Gurney, Jamestown, 
N. Y. Sizes 14% to 34% self-aligning. 
Hess-Bright Mfg. Co., Front St. and Erie Ave. 
Philadelphia, Penn. 
New Departure Mfg. Co., Bristol, Conn. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 
8 K F Ball Bearing Wo., Hartford, Conn. Cable 
Address: Skayef, Hartford. 
Shaft hangers, post hangers, rigid pillow blocks 
and pedestal type pillow blocks are made i. al’ 
standard sizes. The well-known S K F self- 
aligning Swedish crucible steel ball bearings are 
used in these hangers. Catalog sent on request. 


Hardening, Casehardening and Temperina 
Bennett Metal Treating Co, Elmwood, —, 
Garwood Bronze & Iron Works, Garwood, 
Williams & Co.,J.H.,35 Richards St. MDrookiya: Ny 'Y. 


Hardness Measuring Instruments 

Shore Instrument & Mfg. Co., 555 W. 
New York City. 

Heating and Ventilating Equipment 

American Blower Co., 1400 Russell St., Detroit 

Houghton & Co., E, F., 240 W. Somerset Si 
Philadelphia, Penn. 

Hobbing Machines 

Adams Co.. 1901 Bridge Ave., Dubuque, Iowa. 

Barber-Colman Co., Rockford, Il. 
For spur and spiral gears. No. 12 machine, 
capacity 12” dia., 10” face, 3 diametral pitch 
cast iron, 4 diametral pitch steel, weight 400% 
Ib. No. 3 machine, capacity 5” dia., 7 


22nd St.. 


7” fac>. 
diametral pitch, weight 1700 Ib. An attachment 
is made for the No. 3 machine for hobbing 
worm gears. 

Gould & Eberhardt, Newark, N. J. 


Four sizes: 12”, 18”, 36”, 72”. For cutting 
spur, helical or worm gears. 

Lees-Bradner Co., Cleveland, Ohio. 

M-C Mfg. Co., 23° Congress St., Newark, J. 


Newton Machine Tool Works, 23rd and Vine St.. 
Philadelphia, Penn. 

Hobs 

Barber-Colman Co., Rockford, TI. 

Spur and spiral gears, worm wheels, sprockets, 
spline shafts and ratchets. Also, hobs with 
= sides and tops of teeth ground after hard- 
ening. 

Boston Gear Works, Norfolk Downs, Mass. 

Brown & Sharpe Mfg. Co., pogeeanes, R. I. 

Gould & Eberhardt, Newark, N. J 
All pitches, carbon or high speed steel, 
specially ground teeth form hobs. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Tool Co., The, Cleveland, Ohio. 

vaft-Peirce Mfg. Co., Woonsocket, R. I. 

Hoists, Electric 

Albro-Clem Elevator Co., 707 Glenwood Ave., 
Philadelphia, : oa? 

Crocker-Wheeler Co., Ampere 

Chisholm-Moore Mfg. oo Tene, Ohio. 

General Electric Co., Schenectady. N. Y. 

Link-Belt Co., Chicago. Philadelphia. 

Niles-Bement-Pond Co. , 111 Broadway, N. Y. C. 

Northern Engineering Works, Detroit, Mich. 

Pawling & Harnischfeger Co., Milwaukee, Wis. 

«oy <a Crane & Hoist Co., Montour 

‘alls 

Sprague Electric Works, 527 W. 34th St., N. Y¥. C. 

Westinghouse Elec. & Mfg. Co.. Pittsburgh, Penn. 

Yale & Towne Mfg. Co., 9 E. 40th St., 

Hoists, Hand 

Caldwell & Son Co., H. W., Chicago, Tl. 

Chisholm-Moore Mfg. Co:, Cleveland, Ohio. 

Ford Chain Block & Mfg. Co., 140 W. Oxford St., 
Philadelphia, Penn. 

Harrington, Son & Co., Inc.. Ed.. Philadelphia, Pa. 

Reading Chain Block Co., Reading, Penn. 

Wright Mfg. Co., Lisbon, Ohio. 
High-speed hoists. screw hoists. differential 
blocks and steel trolleys. Get Catalog M-16. 

Yale & Towne Mfg. Co., 9 E. 40th St., N. Y. C. 

Hoists, Pneumatic 

Independent Pneumatic Tool Co., Bldg., 
Chicago. TI. 

Ingersoll-Rand Co., 11 Broadway, New York City. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Horns, Factory 

Benjamin Electric Manufacturing 
Sangamon St., Chicago, Il. 

Hose, Steel 

Sprague Electric Works, 527 W. 34th St., N. Y. C. 

Igniters, Gas Engine 

Doehler Die oe Co., Court and Ninth St.. 
Brooklyn, N. Y. 

Indexing Machines 

Springfield Mach. Tool Co., Springfield, Ohio. 

Indicators, Sight Flow 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 


also 


Thor 


Co., 120 
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Yes, it’s Stout Enough to 
Take a Wide, Deep Cut 


and it won’t shake itself to pieces either because 
when it was designed every vital part was not 
just made stiff enough—but it was oversized 
sufficiently to eliminate chatter absolutely. 
That is why the 


Briggs Miller 


is so universally successful not only in the manu- 
facturing but the tool making field. 








If you are thinking miller—it will pay you to 
think Briggs. Our sales list proves it to be a 
mighty good buy for you to make. 


Let us send you details and a list of 
your neighbors where you may see 
why Briggs is the profitable miller. 


Gooley & Edlund, Inc. 


Cortland, N. Y. 


FOREIGN AGENTS: Allied Machinery Co. of America, Paris, Petro- 
grad, Zurich, Turin. C.W. Burton, Griffiths & Co., London, Manchester 
and Glasgow; Barandiaran, Metivi ier, Gazeau & Cia., San Sebastian, 


Spain. 

















EY 


me 





What Will Drop-Forged Tools Cost 
In 1918? 


Will you be able to get them at all? 

Will your present stocks carry you over till such time as drop-forging equipment 
can dispose of the great volume of special work it will shortly be called upon to 
perform? 

Will it varry you enough longer to permit the steel makers to replenish the drop- 
forgers’ stocks? 





A decreasing supply and an increasing demand with unprecedented shortage of 
raw material and a growing scarcity of men can hardly be expected to produce low 
prices for drop-forged products. 


oe Analyze—-Answer—Act! 


All types of Williams’ “AGRIPPA” Tool Holders and many other classes of tools 
can be shipped promptly from stock if ordered now! 


J. H. WILLIAMS & COMPANY 


35 Richards St., Brooklyn, New York 
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Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 

Foreign Agents: Alfred Herbert, Ltd., England, 

Italy, France, Belgium, Switzerland, Spain and 

Portugal. F W. Horne Co., Japan. Wilh. 

Sonesson & Co, Ltd., Sweden, Denmark and 

Norway. Post Van der Burg & Co., Holland. 
Landis Tool Co., Waynesboro, Penn. Cuable: 

Landis, Waynesboro. 

For straight and taper internal grinding fix- 

tures. Will grind holes 4%” diam. or larger 

and up to 12” long. 

Modern Tool Co., Erle, Penn., U. A. 
Branches: New York, Chicago a Detroit. 
Cable Address: ‘‘Moderntoo 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable: Edrivett. 

Two sizes. 

No. 3 grinder with power feed, No. 8 hand feed, 
Schmidt & Co., B. L., Davenport, Iowa. 
Simmons Machine Co., Inc., Albany, N. Y. 

U. 8S. Electrical Tool Co., Cincinnati, Ohio. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield; Mass. 

U. S. A. Cable address: ‘“Vannorman.” 
Walker Co,, 0. S., Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. 8S. A 


Grinding Machines, Portable 

Armstrong-Blum Mfg. Co., Chicago, Ill. 

chicago Pneumatic Tool Co., Chicago, I. 

Ciark Electric Co., Jas., Jr., 521 W. Main 8St., 
Louisville, Ky. 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

Gem Mfg. Co., Fulton and Goebel Sts., Pittsburgh, 

enn. 

Independent Pneumatic Toul Co., Thor Bldg., 
Chicago, Il. 

{Ingersoll-Rand Co., 11 Broadway, New York. 
“Little Pavid’”’ pneumatic grinders. 

Neil & Smith Electric Tool Co., Cincinnati, Ohio 

Stow Mfg. Co., Binghamton, N. Y. 

U. S. Electrical Tool Co., Cincinnati, Ohie 

Universal Electric Co., 5 Oliver St., Newark, N. J. 

Grinding Machines, Radial 

Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 

Grinding Machines, Ring Wheel 


Besly & Co., Charles H., Chicago, Ill. Works at 
Beloit, Wis. 
Single spindle, size wheels, 10”, 12”, 15”, 16”, 


18”, 24”, 30”. Double spindle, size wheels, 18”. 
Diamond Machine Co., Providence, R. I. 


Grinding Machines, Snagging 

Blake & Johnson Co., The, Waterbury, Conn. 
Blount Co., J. G., Woodland St., Everett, Mass. 
Forbes & Myers, 172 Union St., Worcester, Mass. 
La Salle Machine & Tool Co., La Salle, Il. 
Walker Co., O. S., Worcester, Mass. 


Grinding Machines, Surface 

Blake & Johnson Co., The, Waterbury, Conn. 

Blanchard Machine Co., The, 64 State St., Cam- 
bridge, Mass. 
One size ; range 30” diameter by 12” high; 
either 26” or 30” wsnetic chuck; made with 
countershaft, belted motor and direct motor 
drive ; approximate weight, 8,500 Ib. 
For finishing flat surfaces on castings, forgings, 
stampings or pieces of bar stock; either hard- 
ened or soft; rough or machined. 
Agents: Prentiss Tool and Supply Company, 
Motch & Merryweather Machinery (Co.. Mar- 
shall & lauschart Machinery Co., W. E ‘Shipley 
Machinery Co., Kemp Machinery Co., Robinson, 
Cary & Sands Co., Pacific Tool & Supply Co. 
Canada: Williams & Wilson, Ltd., A. R. Wil- 
liams Machinery Co., Ltd. Great Britain: C 
W. Burton, Griffiths & Co. ; France: Aux Forges 
de Vulcain. Italy and Switzerland: Allied Ma- 
chinery Co. of America. 

— Scale & Mach. Co., Congress St., Boston, 

ass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
One size. Grinds work 18”x6”x91%”. 

Diamond Machine Co., Providence, R. 1. 
For grinding dies of all classes, scale beams, 
jigs, surfacing magnetic chucks, surfacing mill- 
ing machine tables, surfacing knife grinders, 
general and miscellaneous surfacing, etc. Four 
sizes to grind 24”, 36”, 48”, 60” in length. 12” 
in width, 12” in height under 12” wheel. Extra 
width and height at extra price. Furnished 
belt or motor driven. (Special motor.) 

Heald Machine Co., Worcester, Mass., U. 8S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert. Ltd., England, 
Italy, France, Relginm, Switzerland, Spain and 


Portugal. 4 . Horne Co., Japan. Wilh 
Sonesson & Co., Ltd., Sweden, Denmark and 
Norway. Post Van der Burg & Co., Holland 


La Salle Machine & Tool Co., La Salle, Tl 

New Jersey 1. ed Exchange, 21-23 Mechanic 
St., Newark, N. J 

Noble & Westbrook Mfg. Co., 9 Asylum S&t., 
Hartford, Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Rowbottom Machine Co., The, Waterbury, Conn. 

Safety Emery Wheel Co., Larch St., Sprinfield, 0 

Simmons Machine Co., Inc., Albany, N. Y. 

Walker Co., O. S., Worcester, Mass. 

Wilmarth & Morman Co., 1187 Monroe Ave.. 
Grand Rapids, Mich. 

Grinding Machines, Tool 

a | oe F. & Jchn, 1995 Ruby St., Rock- 
ord. 


Rlake & Johnson Co., The, Waterbury, Conn. 
Blount Co., J. G., Woodland St., Everett, Mass. 
Brown & Sharpe Mfg. Co., 


Providence, R. I. 
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ey Milling Machine Co., Oakley, Cincin- 

nat 

Diamond Machine Co., Providence, R. I. 

Forbes & Myers, 172 Union St., Worcester, Mass. 

Gisholt Machine Co., Madison, Wis, 

Lathe, planer, shaper and boring mill, tool-post, 
tool grinder. 

Greenfield Machine Co., Greenfield, Mass. 
Universal tool and cutter grinder for tool mak- 
ing and sharpening. 

Landis Machine Co., Waynesboro, Penn. 

Landis Tool Co., Waynesboro, Penn. 

La Salle Machine & Tool Co., La Salle, Tl. 

LeBlond Mach Tool Co., The R K., Cincinnati, O. 
Complete universal tool-room grinder for sur- 
face; cylindrical—internal—cutter—hob and 
gear cutter grinding. Movements 16”x64"x 
7%”. Center capacity 10”x17”. 

Modern Tool Co., Erie, Penn, U. S. A. 

Noble & Westbrook Mfg. Co. , 9 Asylum §&t., 
Hartford, Conn. 

Norton Grinding Co., Worcester, Mass. 

Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Eng., Paris, Milan; Post Van der Burg & Co., 
Holland; Iznosskoff & Co., Petrograd; F. W. 
Horne & Co., Tokyo, Japan. 

Oesterlein Machine Co., Cincinnati, Ohio, U. S. A. 
See our listing under “Grinding Machines, Cut- 
ter and Reamer,” for particulars. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rockford Drilling Mach. Co., Rockford, Ill. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 
Five sizes, for wheels 6” to 20”, double head. 
Safety Emery Wheel Co., Larch St., Springfield, O. 

Sellers & Co., Inc., Wm., Philadelphia, Penn. 

Simmons Machine Co., Inc., Albany, N. Y. 

Sterling Grinding Wheel Co., Tiffin, Ohio. 

Union Twist Drill Co., Athol, Mass. 

U. 8S. Electrical Tooi Co., Cincinnati, Ohio 

Vitrified Wheel Co., Westfield, Mass, 

Walker Co., 0. S., Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 


Grinding Machines, Universal 


Grand Rapids Grinding Mach. Co., 33 Ottawa 
Ave., N. W., Grand Rapids, Mich. 
Simmons Machine Co., Inc., Albany, N. Y 


Wells & Son Co.. F. E.. Greenfield. Mass., U. S. A. 
Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 


Grinding Wheels 

American Emery Wheel Wks., Providence, R. I 
Our “Corundum” wheels are made of artificial 
aluminous abrasive, produced in the electric 
furnace. Most efficient for grinding steel and 
all materials of high tensile strength. Our 
“Carbolite’” wheels are made of carbide of sil- 
icon abrasive, and give best results, grinding 
cast iron, brass and materials of low tensile 
strength. 

Carborundum Co., Niagara Falls, N, Y. N. Y. 
City, Chicago, Boston, Phila., Cleveland, Cin- 
cinnati, Pittsburgh, Milwaukee, Grand Rapids, 
Manchester, Eng. 

Carborundum and Aloxite grinding ao 


Dickinson, Thomas L., 64 Nassau St., . City. 
Gardner Machine Co., Beloit, Wis. 
Hampden Corundum’ Wheel Co., Brightwood, 


Springfield, Mass. 
Hampden grinding wheels, made of either co- 
rundum, carborundum or other abrasives. All 
grades and grits. All sizes and shapes of 
wheels. Corundum is recommended for steel. 
Carborundum for cast iron, brass, bronze, 
aluminum, etc. 

Norton Co., Worcester, Mass. New York, 151 
Chambers St.; Chicago, 11 N. Jefferson St.; 


Niagara Falls, N. Y.; Chippewa, Ont., Can. ; 
Bauxite, a 

Sizes up to 6’ diam. made of Alundum and 
Crystolon. 


Safety Emery Wheel Co., Larch St., Springfield, 0. 
Agents: Farmer & Co., London; Adler & EI- 
senchitz, Milan; Allied Machinery Co. of Amer- 
ica, Paris 

a Grinding Co , Chester, Mass., U. S. A. 
es S. = Cable Address : “Maxf,” Springfield, 
“Maxt™ grinding wheels; vitrified, silicate or 
elastic wheels, made from both natural and ar- 
tificial abrasives, tested and passed upon in our 
own laboratory before using; made in all sizes 
of every grade, grain and shape, for every pur- 
pose. Our expert engineers are prepared to 
take up your grinding problems and ascertain 
the best grain and grade for your narticular 
work. See advertisement. 

Sterling Grinding Wheel Co., Tiffin, Ohio. 

Vitrified Wheel Co., Westfield, Mass. 

Gun-Barrel Machinery 

Pratt & Whitney Co., Hartford, Conn. 

Hammers, Drop 

Bradley & Son, C. C., Syracuse, N. Y. 

Buffalo Fdry. & Mach. Co., Buffalo, N. Y. 

Mayer Bros. Co., Mankato, Minn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Toledo Machine & Tool Co., Toledo, Ohio. 

Hammers, Motor Driven 

Mayer Bros. Co., Mankato, Minn. 

Hammers, Pneumatic 

Buffalo Fdry. & Mach. Co., Buffalo, N. ¥ 

Cleveland Pneumatic Tool €o., Cleveland, vonto. 

Independent Pneumatic Tool Co. ° Thor Bldg., 
Chicago, Tl 

Hammers, Power 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Bradley & Son, C. C., Syracuse, N. Y. 
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Buffalo Fdry. & Mach. Co., Buffalo, N. Y. 
Mayer Bros. Co., Mankato, Minn. 
Nazel Eng’g & Mach. Wks., 4039 N. 5th St., 
Philadelphia, Penn. 
Five sizes from 75 Ib. to 850 Ib. Self-contained, 
pneumatic or belt or motor drive, 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Hammers, Riveting and Chipping 
Ingersoll-Rand Co., 11 Broadway, New York. 
“Little David” riveters, chippers, calkers, scalers. 
Hammers, Steam 
Buffale Fdry. & Mach. Co., Buffalo, N. Y. 
Hangers, Shafting 
Brown ‘& Sharpe Mfg. Co., Providence, R. I. 
Gurney Ball Bearing Co., Jamestown, N. Y. 
2 Rector St., N. Y. ay 20 E. Jackson Blvd. 
Chicago, Il. Cable Address : Gurney, Jamestown, 
N. Y. Sizes 14% to 34% self-aligning. 
Hess-Bright Mfg. Co., Front St. and Erie Ave. 
Philadelphia, Penn. 
New Departure Mfg. Co., Bristol, Conn. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 
8 K F Ball Bearing Wo., Hartford, Conn. Cable 
Address: Skayef, Hartford. 
Shaft hangers, post hangers, rigid pillow blocks 
and pedestal type pillow blocks are made i. al’ 
standard sizes. The well-known S K F self- 
aligning Swedish crucible steel ball bearings are 
used in these hangers. Catalog sent on request. 


Hardening, Casehardening and Temperina 
Bennett Metal Treating Co, Elmwood, —, 
Garwood Bronze & Iron Works, Garwood, 
Williams & Co.,J.H.,35 Richards St. MDrookiya: Ny 'Y. 


Hardness Measuring Instruments 

Shore Instrument & Mfg. Co., 555 W. 
New York City. 

Heating and Ventilating Equipment 

American Blower Co., 1400 Russell St., Detroit 

Houghton & Co., E, F., 240 W. Somerset Si 
Philadelphia, Penn. 

Hobbing Machines 

Adams Co.. 1901 Bridge Ave., Dubuque, Iowa. 

Barber-Colman Co., Rockford, Il. 
For spur and spiral gears. No. 12 machine, 
capacity 12” dia., 10” face, 3 diametral pitch 
cast iron, 4 diametral pitch steel, weight 400% 
Ib. No. 3 machine, capacity 5” dia., 7 


22nd St.. 


7” fac>. 
diametral pitch, weight 1700 Ib. An attachment 
is made for the No. 3 machine for hobbing 
worm gears. 

Gould & Eberhardt, Newark, N. J. 


Four sizes: 12”, 18”, 36”, 72”. For cutting 
spur, helical or worm gears. 

Lees-Bradner Co., Cleveland, Ohio. 

M-C Mfg. Co., 23° Congress St., Newark, J. 


Newton Machine Tool Works, 23rd and Vine St.. 
Philadelphia, Penn. 

Hobs 

Barber-Colman Co., Rockford, TI. 

Spur and spiral gears, worm wheels, sprockets, 
spline shafts and ratchets. Also, hobs with 
= sides and tops of teeth ground after hard- 
ening. 

Boston Gear Works, Norfolk Downs, Mass. 

Brown & Sharpe Mfg. Co., pogeeanes, R. I. 

Gould & Eberhardt, Newark, N. J 
All pitches, carbon or high speed steel, 
specially ground teeth form hobs. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Tool Co., The, Cleveland, Ohio. 

vaft-Peirce Mfg. Co., Woonsocket, R. I. 

Hoists, Electric 

Albro-Clem Elevator Co., 707 Glenwood Ave., 
Philadelphia, : oa? 

Crocker-Wheeler Co., Ampere 

Chisholm-Moore Mfg. oo Tene, Ohio. 

General Electric Co., Schenectady. N. Y. 

Link-Belt Co., Chicago. Philadelphia. 

Niles-Bement-Pond Co. , 111 Broadway, N. Y. C. 

Northern Engineering Works, Detroit, Mich. 

Pawling & Harnischfeger Co., Milwaukee, Wis. 

«oy <a Crane & Hoist Co., Montour 

‘alls 

Sprague Electric Works, 527 W. 34th St., N. Y¥. C. 

Westinghouse Elec. & Mfg. Co.. Pittsburgh, Penn. 

Yale & Towne Mfg. Co., 9 E. 40th St., 

Hoists, Hand 

Caldwell & Son Co., H. W., Chicago, Tl. 

Chisholm-Moore Mfg. Co:, Cleveland, Ohio. 

Ford Chain Block & Mfg. Co., 140 W. Oxford St., 
Philadelphia, Penn. 

Harrington, Son & Co., Inc.. Ed.. Philadelphia, Pa. 

Reading Chain Block Co., Reading, Penn. 

Wright Mfg. Co., Lisbon, Ohio. 
High-speed hoists. screw hoists. differential 
blocks and steel trolleys. Get Catalog M-16. 

Yale & Towne Mfg. Co., 9 E. 40th St., N. Y. C. 

Hoists, Pneumatic 

Independent Pneumatic Tool Co., Bldg., 
Chicago. TI. 

Ingersoll-Rand Co., 11 Broadway, New York City. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Horns, Factory 

Benjamin Electric Manufacturing 
Sangamon St., Chicago, Il. 

Hose, Steel 

Sprague Electric Works, 527 W. 34th St., N. Y. C. 

Igniters, Gas Engine 

Doehler Die oe Co., Court and Ninth St.. 
Brooklyn, N. Y. 

Indexing Machines 

Springfield Mach. Tool Co., Springfield, Ohio. 

Indicators, Sight Flow 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 


also 


Thor 


Co., 120 
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Yes, it’s Stout Enough to 
Take a Wide, Deep Cut 


and it won’t shake itself to pieces either because 
when it was designed every vital part was not 
just made stiff enough—but it was oversized 
sufficiently to eliminate chatter absolutely. 
That is why the 


Briggs Miller 


is so universally successful not only in the manu- 
facturing but the tool making field. 








If you are thinking miller—it will pay you to 
think Briggs. Our sales list proves it to be a 
mighty good buy for you to make. 


Let us send you details and a list of 
your neighbors where you may see 
why Briggs is the profitable miller. 


Gooley & Edlund, Inc. 


Cortland, N. Y. 


FOREIGN AGENTS: Allied Machinery Co. of America, Paris, Petro- 
grad, Zurich, Turin. C.W. Burton, Griffiths & Co., London, Manchester 
and Glasgow; Barandiaran, Metivi ier, Gazeau & Cia., San Sebastian, 


Spain. 
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What Will Drop-Forged Tools Cost 
In 1918? 


Will you be able to get them at all? 

Will your present stocks carry you over till such time as drop-forging equipment 
can dispose of the great volume of special work it will shortly be called upon to 
perform? 

Will it varry you enough longer to permit the steel makers to replenish the drop- 
forgers’ stocks? 





A decreasing supply and an increasing demand with unprecedented shortage of 
raw material and a growing scarcity of men can hardly be expected to produce low 
prices for drop-forged products. 


oe Analyze—-Answer—Act! 


All types of Williams’ “AGRIPPA” Tool Holders and many other classes of tools 
can be shipped promptly from stock if ordered now! 


J. H. WILLIAMS & COMPANY 


35 Richards St., Brooklyn, New York 
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indicators, Speed and Test 
Brown & Sharpe Mfg. Co., Providence, R. I. 
) ae Instrument Co., Philadelphia, Penn. 
orton Grinding Co., Worcester, Mass. 
Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Paris, Milan; Post Van der Burg & Co., 
Hol land ; Iznosskoff & Co., Petrograd; F. W. 
Horne & Co., Tokyo, Japan. 
Starrett Co., L. S., Athol, Mass. 
pana Mfg. Co., 15 Sargeant St., Hartford, Conn. 
ns 
Souther Engineering Corp., Hy., Hartford, Conn. 
Jacks, Hydraulic 
Dudgeon, Richard, Broome & Columbia *. N. Y. C. 


Watson- Stillman ‘Co., 42 Church St., N. Y. City. 
Japans 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


Jigs and Fixtures 
American Mach. ws Fdry. Co., 5520 Second Ave., 


 % 
C., Yvaltham, Mass. 
Becker Sailing Mach. Co., Hyde Park, Mass. 
Bicknell-Thomas Co., Greenfield. Mass. 
Boston Scale & Mach.Co.,Congress St.,Boston,Mass. 
Cannon & Sons Mach. Co., T. J., Lynn, Mass. 
City Mach. & Tool Works, Dayton, Ohio. 
Columbus Die Tool & Mach. Co., Columbus, Ohio. 
Cowdrey Mach. Wks., C. H., Fitchburg, Mass. 
Detroit Tool Co., Detroit, Mich 
Du Bois Mach. Co., Inc., “albany, _ Se 
Excel Mfg. Co., Boston, Mass. 
Fenn Mfg. Co. Hartford, Conn. 
Gamewell Co., Newton Upper Falls, Mass. 
Gardam & Son, Wm., 108-114 +g * N. ¥. C 
Gem City Machine Co., Dayton, 0 
a dies, digs, fixtures, By all kinds of 
tool-room work 
Gisholt Machine Co., Madiso 
Grant Mfg. & Machine a 85 
Bridgeport, Conn. 
Harris Eng’g Co., The H. E., Bridgeport, Conn. 
Hartford Special Machinery Co., The. 287 Home- 
stead Ave., ah ge Conn. 
Ideal Tool & Mach. Co., Poughkee N. Y. 
Krasberg Mfg. Co., 410- “s20 @xionne St. FN fil. 
Krebs Mfg. Co., 347 E Ohio 8t., Chicago, Til. 
Lincoln Machine Co., Main and Carver Sts., Paw- 
ucke 
Lindstrom Die Tool & Gauge Wks., Bridgeport, Conn. 
Magna Mach. Co., 626 Driggs Ave., Brooklyn. 
Marvin & Casler, Canastota, N_ Y. 
Mehl Mach. Tool & Die Co., Roselle, N. J. 
Mignon Wireless Corporation, Elmira, N. Y. 
Modern Tool Die & Mach. Co., Columbus, Ohio. 
Mutual Mach. Co., 27 Wells St., Hartford, Conn. 
Parker Mach. Co., 221 High St., “Boston, Mass. 
Precision Gauge & Tool Co., Bridgeport, Conn. 
Progressive Tool & Equip. Co., New Haven, Conn. 
Reynolds Pattern & ee Co., Moline, Ill. 
Rickert-Shafer Co., Erie, 
© a & Co., A., ‘37a ‘Jelliff Ave., Newark, 
Rowbottom Machine Co., The, Waterbury, Conn. 
Sheffield Mach. & Tool Co., The, Dayton, Ohio. 
Simplex Tool Co., Woonsocket, R. I. 
Sloan & Chace Mfg. Co., Newark, N. J. 
Spicer Tabulating Mach. Co., Washington, D. C. 
Standard Tool, Die & Mach. Co., Toledo, Ohio. 
Steel Products Engineering Co., Springfield, Ohio. 
teiner Bros., Lima, Ohio. 
Cc. M. Mfg. Co., Harrison, N. J. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Wadell-Bowen Co., Inc., 109 Tichenor St, 


ark, N. J. 

Wilcox Motor & Mfg. Co, Saginaw, Mich. 

Kettles, Soda 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gray & Prior Mach. Co., Hartford, Conn. 

Manufacturing Equipment & Engineering Co., 
Framingham, Mass. 

Keyseating Machines 

Baker Bros., Toledo, Ohio. 

Chattanooga Machinery Co., Chattanooga, Tenn. 
Cable: Radcliffe. 
For keyseats 7,” to 5” wide, 6” to 40” long. 
Weight, 400 Ib. to 5,000 Ib. 
Cuts internal keyways in straight and taper 
holes with no limit to outside diameter of work. 
Cutter bar is self-contained with feeding me- 
chanism and self-relieving cutter. Cutters are 
placed in and removed from bar without use of 
wrenches or tools. Work centered by bushings 
fitting to bore. Belt or motor driven. 

a | Co., J. N., New London, Conn. Cable 

ddress: Lapointe, New London. Horizontal 

type, five sizes, capacity up to 4%” wide. 

Lapointe Machine Tool Co., The, Hudson, Mass. 
Cable Address: “Lapointe,” Hudson. 
Horizontal type. 4 sizes, capacity up to 4” wide. 

Mitts & Merrill, 913 Tilden St ginaw, Mich. 

Morton Mfg. Co., Muskegon ights, Mich. 

National Mach. Tool Co., Cincinnati, Ohio. 
Internal portable keyseaters. 

Newton Machine Lan Works, 23rd and Vine St., 
Philadelphia 

Niles-Bement- “Pond Go., 111 Broadway, N. Y. C. 

Rockford Drilling Mach. Co., Rockford, Il. 

Keys, Machine 

Moltrup Steel Products Co., Beaver —_ Penn. 
Finished gib head and plain taper, all kinds. 

Morse Twist Drill “ss Mach. Co., New Bedford. Mass. 

Morton Mfg. Co., Heights, Mich. 


Wis. 
Silliman Ave., 


New- 


Standard Gauge Bent Co., Beaver Falls, Penn. 
Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
Machine 1. and cutters for the Woodruff sys- 


ao TH, 35 Richards St., Brooklyn, N_Y. 
Knives, — 
Simonds Mfg. Co., Fitchburg, Mass. 


tem of 
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Knurl Holders 

Armstrong Bros. Tool Co., 315 N. Francisco Ave.. 
Chicago, Ill. 

Graham Mfg. Co., Providence, R. I. 
For turret machines only. 

Williams & Co.,J.H.,35 Richards St., Brooklyn, N.Y. 


Lamp Brackets, Adjustable 

McCrosky Reamer Co., Meadville, Penn. 

Lamps 

Benjamin Electric aeseeeeing Co., 120 San- 
gamon St., Chicago 

General Electric = SG N. 

Westinghouse Elec. & Mfg. Co., Flemberet, Penn. 


Lathe Attachments 
Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 
Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 
Sebastian Lathe Co., 117 Culvert 8t., Cincinnati, 0. 
Lathe Pans, Portable 
New Britain Machine Co., New Britain, Conn. 
Cast-iron, double and single types, all sizes. 
Lathe Tools 
aaeee Bros, Tool Co., 315 N. Francisco Ave., 
ca 
Gisholt Machine Co., Madison, Wis. 
Sample set of twenty- -seven. 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Williams & Co.,J. H.,35 Richards St., Brooklyn, N.Y. 


Lathes, Automatic and Semi-Automatic 


Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 
Gisholt Machine Co., Madison, Wis. 

20” swing for chucking work. 
Greaves, Klusman Tool Co., Cincinnati, Ohio. 


Jones & Lamson Machine Co. Springfield, Vt.. 
U. 8S. A. Cable Address: Turret. Branch: Jones 
& Lamson Machine Co., 109 Queen Victoria St., 
London, E. C., England. Cable: Turretorum. 
Sizes: 14” Fay automatic lathe; swings 14” 
over bar, 11” over carriage, takes 17” between 
centers ; automatic feed 10”. 

For finishing work held on centers or on cen- 
tered arbors; especially for second operation 
work carried on arbors. Universal cam adjust- 
ments and tool holders permit the use of or- 
dinary forged lathe tools for complicated oper- 
ations. Machine is entirely automatic, except 
for changing work. 
Agents: Switzerland, France, Spain and Bel- 
um, F. Auberty & Co., 91 Rue de Maubege, 


aris. 

National-Acme Co., Windsor, Vt. U. 8S. A. 
Cable: “‘Machine,” Windsor, Vt. 
Gridley multiple-spindle automatics. 3 sizes: 
%"x446", 14”x5%_”" and 2%”x7”. Hold four 


bars of stock in the spindle-carrying cylinder, 
which revolves step by step, bringing each 
spindle with its bar successively into alignment 
with each tool. The tool slide upon which the 
tools are mounted and whose axis is concentric 
with that of the cylinder does not revolve, but 
through its automatically controlled longitudinal 
movement, it feeds the tools to the work. 

Potter & Johnston Machine Co., Pawtucket, R. I 
“P. J. Manufacturing Automatics.” 4 sizes, 5A, 
6A, 7A, 8A. Range of work varies from about 
2%” diam. to 40” diam. 

Reed-Prentice Co., Worcester, Mass. 
One-feed, one-speed type. Three sizes. 
justable through wide range. Particularly 
adapted to repetition work. Send for catalogs. 


Lathes, Bench 

Ames Co., B. C., Waltham, Mass. 

Blount Co., J, G., Woodland St., Everett, Mass. 

Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 

Oliver Mfg. Co., w ,» Buffalo, N. ¥. Cable: 
Oliver, Buffalo. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston, 

Mass. Cable :. Edrivett. 

Five sizes. Capacities: 7” to 8%” swing, 18” 

to 22” between centers, 

No. 3%, No. 4 and No. 5 plain bench lathes; 

No. 6, chasing bar lathe; No. 8, back geared 

screw-cutting lathe. 

See our advertisement on inside of back cover. 
Seneca Falls Mfg. Co., 387 Fall St., Seneca 

Falls, N. Y. 

9” and 11” “Star” screw-cutting bench lathes, 

10” speed and woodturning bench lathes. 
South Bend Lathe Works, South Bend, Ind., U. 8. 

A. Cable Address: Twins, South Bend, Ind. 

From 13” to 24” swing inclusive up to 8’ bed. 

Dealers in large cities throughout the world. 
Stark Tool Co., Watlham, Mass. 
Waltham Mach. Works, High St., Waltham, Mass. 
Wells & Son Co., F. E., Greenfield, Mass. 
Lathes, Boring 
Gisholt Machine Co., Madison, Wis. 

16”, 24”, 42” and 54” swing, and length of pee 
Niles-Bement- Pond Co., 111 Broadway, N. Y. C. 
Potter & Johnston Machine Co., Pawtucket, R. L 
Lathes, Chucking (See Lathes, Horizontal Turret) 
Lathes, Engine 
Acme Machine Tool Co., Buck St., Cincinnati, 0. 

Cable Address: Acme. 
os ae - Tool Works Co., The, Cincinnati, U. 8. 

Cable: “Lathe, Cincinnati.” 

Sizes 14, 16, 18, 20, 24, 27, 30, 36, 42”. 

Five different types of ‘headstocks : Single back 

geared, double back geared, triple geared, pat- 

ented geared head for belt and for motor drive. 
ck change gear type and patented top V-bed. 
our "Sa te on pages 14 and 15. 
Barnes Co., . & John, 1995 Ruby S&t., 


ford, 
Barnes Drill Co., Inc., 830 Chestnut, Rockford. Tl. 
Blount Co., J. G., Woodland St., Everett, Mass. 
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Boye & Emmes Mach. Tool Co., Cincinnati, Ohio. 
Bradford Mach. Tool Co., Cincinnati, Ohio. 
Bullard Mach. Tool Co., Bridgeport, Conn 

Special single purpose machines for “turning 

shells and projectiles. 

Champion Tool Works Co., 2424 Spring Grove 

Ave., Cincinnati, Ohio. 

Chard Lathe Co., Newcastle, Ind., U. 8. A., Cable 

Address: “Chard, Newcastle.” 

Sizes 16”, 18”, 20”, 24” and 28”. Semi- and 

quick change. Four-step, single back gear, and 

three-step, double back gear. Also 16” manu- 
facturing. 
Cincinnati Lathe & oe Co., Oakley, Cincinnati, O. 

Sizes 14, 16 — 

Cleveland Crane & Env Co., Wickliffe, Ohio. 
Coats Mach, Tool Co., Inc., 30 Church St., N. ¥. C. 
Crawford Co., Jos., Jr., Erie, Penn. 

15” (tool room), 20” and 25” heavy duty. 
Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 
Davis Mach. Tool Co., Inc., Rochester, N. Y. 

12” to 42” capacity. 

Dreses Machine Tool Co., Cincinnati, Ohio. 
Earle Gear & Machine Co., 4701 Stenton Ave., 


Philadelphia, Penn. 

Fitchburg Machine Works, Fitchburg, Mass., 
U. S. A. Cable Address: “Chapman,” Fitchburg. 
Lo-swing Lathes, 3 sizes of machines, for turn- 
ing work up to 3% in. in diameter, up to 7 in. 
diameter, and 8 in. diameter. With these ma- 
chines as many as 10 diameters can be turned 
at one operation, either straight or taper, by 
means of our multiple tool system. 

See advertisement and send for catalog. 

Flather & Uo., Inc., Nashua, N. H. 

Gisholt Machine Co. , Madison, Wis. 

16”, 25’’ of the Simplified Type. 

Greaves, Klusman Tool Co., Cincinnati, Ohio. 

Hamilton Machine Tool Co., Hamilton, Ohio. 

Cable Address: Hilker, Hamilton, Ohio. 
Sizes 14, 16, 18, 20 and 24”. Cone-geared head. 
Quick change gear and standard types. Com- 
plete toolroom equipment furnished, also car- 
riage turrets, bed turrets and other special fea- 
tures. See our advertisement. 

Hendey Machine Co., The, Torrington, Conn. Ca- 
ble: Hendey, Torrington. Branches: Singer 

dg., New York City; Oliver Bldg., Boston; 
Sharples Bldg., Chicago. 
Sizes made—12, 14, 16, 18, 20, 24” swing; 
lengths of bed from 4’ to 24’ according to swing. 
Quick change geared. Have taper bearings with 
ring oiling system for main spindle, and gear- 
ing is so arranged that extra gears can be 
added in train without limit for cutting extra 
threads if ——, 
Agents: Sherritt & Stoer, Philadelphia ; Syra- 
cuse Supply Co., Syracuse and Buffalo; W. M. 
Pattison Supply Co., Cleveland, Dayton, De- 
troit ; Colcord-Wright Mchy. & Supply Co., St. 
Louis; Pacific Tool & Supply Co., San Fran- 
cisco; A. R. Williams Mchy. Co., Toronto; Wil- 
liams & Wilson, ent Chas. Churchill & 
Co., London; D, Drury & Co., Johannesburg. 
fill, Clarke & Co., Inc., 156 Oliver, Boston, sees. 

Himoff Mach. Co., Inc., 128 Mott St., N. Y. 

oe Stanwood & Gamble Co., The, Cincinnat!, 


ag gar | engine lathes of unusual power ; 
30”, 36”, 42”, 48”, 54” and 60” swings; cone 
drive, single pulley belt drive, variable speed 
motor drive and constant speed motor drive. 
LeBlond Mach. Tool Co., The R. K., Cincinnati, O. 
12-14-16-18-20-24 regular pattern quick change. 
17-19-21-25-30-33-36 heavy duty, cone drive. 
Patent double friction back gear headstock. 
Single pulley gear drive; motor drive. Tool- 
room accuracy; heavy manufacturing capacity. 
Lodge & Shipley Machine Tool Co., Cincinnati, O. 
Cable: Drill. 
Sizes 14 to 48” swing, any lengtn bed. Quick 
change gear, screw-cutting engine lathes, cone 
head. Also with single pulley, all geared se- 
lective head. 
Monarch Machine Tool Co., Sidney, Ohio. 
14”, 16”, 18” and 20” swing. 
Morris Machine Tool Co., Cincinnati, Ohio. 
16” quick change and ‘semi- quick change ; 16” 
double and single back gear; 18” double and 
single back gear. 
Mueller Machine Tool Co., Cincinnati, Ohio. 
National-Acme Mfg. Co., Cleveland, Ohio. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Pittsburgh Machine Tool Co., Braddock, Penn. 
Sizes 26”, 28”, 32”, 38”, 42”, 48’, heavy duty, 
any length bed, uick change gear with cast- 
steel gears in fe box. See advertisement. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 
Reed-Prentice Co. a Worcester, Mass. 
Seven sizes, 10” to 24”. Cone or gear head. 
English or metric lead screws. pound or 
plain rests. Taper attachments. 
Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 
Cable: Edrivett 
Rivett manufacturers, lathe swing 7”, bed 18” 


long. 
Rockford Drilling Mach. Co., Rockford, Til. 
Sebastian Lathe Co.. 117 Culvert St., Cincinnati, 0. 
13”, 14” and 15” low price lathes. Also gap 
ne lathes in the above sizes. 
Cable Address: “Sebastian, Cincinnati.” 
Seneca Falls Mfg. Co., The, 387 Fall St., Seneca 
Falls, N. Y. 
. 11” and 13” “Star” scre w cutting engine 
lathes, and 12”, 14” and 16” 6” Seneca Fails tick 
change engine ‘lathes with a large line 
tachments. 
Simmons Machine Co., Inc., Albany N. Y. 
Smith Mfg. Co., The, Philip, Sidney, Ohio. 
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On a J. N. Lapointe Broaching Machine 


Don’t let us forget the over-arching fact that the final test of any 
method of manufacture is this: 


Is it profitable? 
For no method is efficient unless it is profitable. 


We claim for broaching that it is easily the most PROFITABLE (in 
its broadest and fairest sense) method of doing a vast variety of jobs. 
For in every instance broaching results in a greater number of pieces 
per hour at a lower cost per piece. And that is the very essence of 
profitable manufacture. 


Let us show you how to secure greater profits in your line by adopting 
broaching. ‘This information is interesting. Write us. 


The J. N. Lapointe Company, New London, Conn. 


Our Patented No. 3-B 
Broaching Machine 
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indicators, Speed and Test 
Brown & Sharpe Mfg. Co., Providence, R. I. 
) ae Instrument Co., Philadelphia, Penn. 
orton Grinding Co., Worcester, Mass. 
Foreign Agents: Alfred Herbert, Ltd., Coventry, 
Paris, Milan; Post Van der Burg & Co., 
Hol land ; Iznosskoff & Co., Petrograd; F. W. 
Horne & Co., Tokyo, Japan. 
Starrett Co., L. S., Athol, Mass. 
pana Mfg. Co., 15 Sargeant St., Hartford, Conn. 
ns 
Souther Engineering Corp., Hy., Hartford, Conn. 
Jacks, Hydraulic 
Dudgeon, Richard, Broome & Columbia *. N. Y. C. 


Watson- Stillman ‘Co., 42 Church St., N. Y. City. 
Japans 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


Jigs and Fixtures 
American Mach. ws Fdry. Co., 5520 Second Ave., 


 % 
C., Yvaltham, Mass. 
Becker Sailing Mach. Co., Hyde Park, Mass. 
Bicknell-Thomas Co., Greenfield. Mass. 
Boston Scale & Mach.Co.,Congress St.,Boston,Mass. 
Cannon & Sons Mach. Co., T. J., Lynn, Mass. 
City Mach. & Tool Works, Dayton, Ohio. 
Columbus Die Tool & Mach. Co., Columbus, Ohio. 
Cowdrey Mach. Wks., C. H., Fitchburg, Mass. 
Detroit Tool Co., Detroit, Mich 
Du Bois Mach. Co., Inc., “albany, _ Se 
Excel Mfg. Co., Boston, Mass. 
Fenn Mfg. Co. Hartford, Conn. 
Gamewell Co., Newton Upper Falls, Mass. 
Gardam & Son, Wm., 108-114 +g * N. ¥. C 
Gem City Machine Co., Dayton, 0 
a dies, digs, fixtures, By all kinds of 
tool-room work 
Gisholt Machine Co., Madiso 
Grant Mfg. & Machine a 85 
Bridgeport, Conn. 
Harris Eng’g Co., The H. E., Bridgeport, Conn. 
Hartford Special Machinery Co., The. 287 Home- 
stead Ave., ah ge Conn. 
Ideal Tool & Mach. Co., Poughkee N. Y. 
Krasberg Mfg. Co., 410- “s20 @xionne St. FN fil. 
Krebs Mfg. Co., 347 E Ohio 8t., Chicago, Til. 
Lincoln Machine Co., Main and Carver Sts., Paw- 
ucke 
Lindstrom Die Tool & Gauge Wks., Bridgeport, Conn. 
Magna Mach. Co., 626 Driggs Ave., Brooklyn. 
Marvin & Casler, Canastota, N_ Y. 
Mehl Mach. Tool & Die Co., Roselle, N. J. 
Mignon Wireless Corporation, Elmira, N. Y. 
Modern Tool Die & Mach. Co., Columbus, Ohio. 
Mutual Mach. Co., 27 Wells St., Hartford, Conn. 
Parker Mach. Co., 221 High St., “Boston, Mass. 
Precision Gauge & Tool Co., Bridgeport, Conn. 
Progressive Tool & Equip. Co., New Haven, Conn. 
Reynolds Pattern & ee Co., Moline, Ill. 
Rickert-Shafer Co., Erie, 
© a & Co., A., ‘37a ‘Jelliff Ave., Newark, 
Rowbottom Machine Co., The, Waterbury, Conn. 
Sheffield Mach. & Tool Co., The, Dayton, Ohio. 
Simplex Tool Co., Woonsocket, R. I. 
Sloan & Chace Mfg. Co., Newark, N. J. 
Spicer Tabulating Mach. Co., Washington, D. C. 
Standard Tool, Die & Mach. Co., Toledo, Ohio. 
Steel Products Engineering Co., Springfield, Ohio. 
teiner Bros., Lima, Ohio. 
Cc. M. Mfg. Co., Harrison, N. J. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Wadell-Bowen Co., Inc., 109 Tichenor St, 


ark, N. J. 

Wilcox Motor & Mfg. Co, Saginaw, Mich. 

Kettles, Soda 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gray & Prior Mach. Co., Hartford, Conn. 

Manufacturing Equipment & Engineering Co., 
Framingham, Mass. 

Keyseating Machines 

Baker Bros., Toledo, Ohio. 

Chattanooga Machinery Co., Chattanooga, Tenn. 
Cable: Radcliffe. 
For keyseats 7,” to 5” wide, 6” to 40” long. 
Weight, 400 Ib. to 5,000 Ib. 
Cuts internal keyways in straight and taper 
holes with no limit to outside diameter of work. 
Cutter bar is self-contained with feeding me- 
chanism and self-relieving cutter. Cutters are 
placed in and removed from bar without use of 
wrenches or tools. Work centered by bushings 
fitting to bore. Belt or motor driven. 

a | Co., J. N., New London, Conn. Cable 

ddress: Lapointe, New London. Horizontal 

type, five sizes, capacity up to 4%” wide. 

Lapointe Machine Tool Co., The, Hudson, Mass. 
Cable Address: “Lapointe,” Hudson. 
Horizontal type. 4 sizes, capacity up to 4” wide. 

Mitts & Merrill, 913 Tilden St ginaw, Mich. 

Morton Mfg. Co., Muskegon ights, Mich. 

National Mach. Tool Co., Cincinnati, Ohio. 
Internal portable keyseaters. 

Newton Machine Lan Works, 23rd and Vine St., 
Philadelphia 

Niles-Bement- “Pond Go., 111 Broadway, N. Y. C. 

Rockford Drilling Mach. Co., Rockford, Il. 

Keys, Machine 

Moltrup Steel Products Co., Beaver —_ Penn. 
Finished gib head and plain taper, all kinds. 

Morse Twist Drill “ss Mach. Co., New Bedford. Mass. 

Morton Mfg. Co., Heights, Mich. 


Wis. 
Silliman Ave., 


New- 


Standard Gauge Bent Co., Beaver Falls, Penn. 
Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
Machine 1. and cutters for the Woodruff sys- 


ao TH, 35 Richards St., Brooklyn, N_Y. 
Knives, — 
Simonds Mfg. Co., Fitchburg, Mass. 
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Knurl Holders 

Armstrong Bros. Tool Co., 315 N. Francisco Ave.. 
Chicago, Ill. 

Graham Mfg. Co., Providence, R. I. 
For turret machines only. 

Williams & Co.,J.H.,35 Richards St., Brooklyn, N.Y. 


Lamp Brackets, Adjustable 

McCrosky Reamer Co., Meadville, Penn. 

Lamps 

Benjamin Electric aeseeeeing Co., 120 San- 
gamon St., Chicago 

General Electric = SG N. 

Westinghouse Elec. & Mfg. Co., Flemberet, Penn. 


Lathe Attachments 
Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 
Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 
Sebastian Lathe Co., 117 Culvert 8t., Cincinnati, 0. 
Lathe Pans, Portable 
New Britain Machine Co., New Britain, Conn. 
Cast-iron, double and single types, all sizes. 
Lathe Tools 
aaeee Bros, Tool Co., 315 N. Francisco Ave., 
ca 
Gisholt Machine Co., Madison, Wis. 
Sample set of twenty- -seven. 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Williams & Co.,J. H.,35 Richards St., Brooklyn, N.Y. 


Lathes, Automatic and Semi-Automatic 


Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 
Gisholt Machine Co., Madison, Wis. 

20” swing for chucking work. 
Greaves, Klusman Tool Co., Cincinnati, Ohio. 


Jones & Lamson Machine Co. Springfield, Vt.. 
U. 8S. A. Cable Address: Turret. Branch: Jones 
& Lamson Machine Co., 109 Queen Victoria St., 
London, E. C., England. Cable: Turretorum. 
Sizes: 14” Fay automatic lathe; swings 14” 
over bar, 11” over carriage, takes 17” between 
centers ; automatic feed 10”. 

For finishing work held on centers or on cen- 
tered arbors; especially for second operation 
work carried on arbors. Universal cam adjust- 
ments and tool holders permit the use of or- 
dinary forged lathe tools for complicated oper- 
ations. Machine is entirely automatic, except 
for changing work. 
Agents: Switzerland, France, Spain and Bel- 
um, F. Auberty & Co., 91 Rue de Maubege, 


aris. 

National-Acme Co., Windsor, Vt. U. 8S. A. 
Cable: “‘Machine,” Windsor, Vt. 
Gridley multiple-spindle automatics. 3 sizes: 
%"x446", 14”x5%_”" and 2%”x7”. Hold four 


bars of stock in the spindle-carrying cylinder, 
which revolves step by step, bringing each 
spindle with its bar successively into alignment 
with each tool. The tool slide upon which the 
tools are mounted and whose axis is concentric 
with that of the cylinder does not revolve, but 
through its automatically controlled longitudinal 
movement, it feeds the tools to the work. 

Potter & Johnston Machine Co., Pawtucket, R. I 
“P. J. Manufacturing Automatics.” 4 sizes, 5A, 
6A, 7A, 8A. Range of work varies from about 
2%” diam. to 40” diam. 

Reed-Prentice Co., Worcester, Mass. 
One-feed, one-speed type. Three sizes. 
justable through wide range. Particularly 
adapted to repetition work. Send for catalogs. 


Lathes, Bench 

Ames Co., B. C., Waltham, Mass. 

Blount Co., J, G., Woodland St., Everett, Mass. 

Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 

Oliver Mfg. Co., w ,» Buffalo, N. ¥. Cable: 
Oliver, Buffalo. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston, 

Mass. Cable :. Edrivett. 

Five sizes. Capacities: 7” to 8%” swing, 18” 

to 22” between centers, 

No. 3%, No. 4 and No. 5 plain bench lathes; 

No. 6, chasing bar lathe; No. 8, back geared 

screw-cutting lathe. 

See our advertisement on inside of back cover. 
Seneca Falls Mfg. Co., 387 Fall St., Seneca 

Falls, N. Y. 

9” and 11” “Star” screw-cutting bench lathes, 

10” speed and woodturning bench lathes. 
South Bend Lathe Works, South Bend, Ind., U. 8. 

A. Cable Address: Twins, South Bend, Ind. 

From 13” to 24” swing inclusive up to 8’ bed. 

Dealers in large cities throughout the world. 
Stark Tool Co., Watlham, Mass. 
Waltham Mach. Works, High St., Waltham, Mass. 
Wells & Son Co., F. E., Greenfield, Mass. 
Lathes, Boring 
Gisholt Machine Co., Madison, Wis. 

16”, 24”, 42” and 54” swing, and length of pee 
Niles-Bement- Pond Co., 111 Broadway, N. Y. C. 
Potter & Johnston Machine Co., Pawtucket, R. L 
Lathes, Chucking (See Lathes, Horizontal Turret) 
Lathes, Engine 
Acme Machine Tool Co., Buck St., Cincinnati, 0. 

Cable Address: Acme. 
os ae - Tool Works Co., The, Cincinnati, U. 8. 

Cable: “Lathe, Cincinnati.” 

Sizes 14, 16, 18, 20, 24, 27, 30, 36, 42”. 

Five different types of ‘headstocks : Single back 

geared, double back geared, triple geared, pat- 

ented geared head for belt and for motor drive. 
ck change gear type and patented top V-bed. 
our "Sa te on pages 14 and 15. 
Barnes Co., . & John, 1995 Ruby S&t., 


ford, 
Barnes Drill Co., Inc., 830 Chestnut, Rockford. Tl. 
Blount Co., J. G., Woodland St., Everett, Mass. 
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Boye & Emmes Mach. Tool Co., Cincinnati, Ohio. 
Bradford Mach. Tool Co., Cincinnati, Ohio. 
Bullard Mach. Tool Co., Bridgeport, Conn 

Special single purpose machines for “turning 

shells and projectiles. 

Champion Tool Works Co., 2424 Spring Grove 

Ave., Cincinnati, Ohio. 

Chard Lathe Co., Newcastle, Ind., U. 8. A., Cable 

Address: “Chard, Newcastle.” 

Sizes 16”, 18”, 20”, 24” and 28”. Semi- and 

quick change. Four-step, single back gear, and 

three-step, double back gear. Also 16” manu- 
facturing. 
Cincinnati Lathe & oe Co., Oakley, Cincinnati, O. 

Sizes 14, 16 — 

Cleveland Crane & Env Co., Wickliffe, Ohio. 
Coats Mach, Tool Co., Inc., 30 Church St., N. ¥. C. 
Crawford Co., Jos., Jr., Erie, Penn. 

15” (tool room), 20” and 25” heavy duty. 
Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 
Davis Mach. Tool Co., Inc., Rochester, N. Y. 

12” to 42” capacity. 

Dreses Machine Tool Co., Cincinnati, Ohio. 
Earle Gear & Machine Co., 4701 Stenton Ave., 


Philadelphia, Penn. 

Fitchburg Machine Works, Fitchburg, Mass., 
U. S. A. Cable Address: “Chapman,” Fitchburg. 
Lo-swing Lathes, 3 sizes of machines, for turn- 
ing work up to 3% in. in diameter, up to 7 in. 
diameter, and 8 in. diameter. With these ma- 
chines as many as 10 diameters can be turned 
at one operation, either straight or taper, by 
means of our multiple tool system. 

See advertisement and send for catalog. 

Flather & Uo., Inc., Nashua, N. H. 

Gisholt Machine Co. , Madison, Wis. 

16”, 25’’ of the Simplified Type. 

Greaves, Klusman Tool Co., Cincinnati, Ohio. 

Hamilton Machine Tool Co., Hamilton, Ohio. 

Cable Address: Hilker, Hamilton, Ohio. 
Sizes 14, 16, 18, 20 and 24”. Cone-geared head. 
Quick change gear and standard types. Com- 
plete toolroom equipment furnished, also car- 
riage turrets, bed turrets and other special fea- 
tures. See our advertisement. 

Hendey Machine Co., The, Torrington, Conn. Ca- 
ble: Hendey, Torrington. Branches: Singer 

dg., New York City; Oliver Bldg., Boston; 
Sharples Bldg., Chicago. 
Sizes made—12, 14, 16, 18, 20, 24” swing; 
lengths of bed from 4’ to 24’ according to swing. 
Quick change geared. Have taper bearings with 
ring oiling system for main spindle, and gear- 
ing is so arranged that extra gears can be 
added in train without limit for cutting extra 
threads if ——, 
Agents: Sherritt & Stoer, Philadelphia ; Syra- 
cuse Supply Co., Syracuse and Buffalo; W. M. 
Pattison Supply Co., Cleveland, Dayton, De- 
troit ; Colcord-Wright Mchy. & Supply Co., St. 
Louis; Pacific Tool & Supply Co., San Fran- 
cisco; A. R. Williams Mchy. Co., Toronto; Wil- 
liams & Wilson, ent Chas. Churchill & 
Co., London; D, Drury & Co., Johannesburg. 
fill, Clarke & Co., Inc., 156 Oliver, Boston, sees. 

Himoff Mach. Co., Inc., 128 Mott St., N. Y. 

oe Stanwood & Gamble Co., The, Cincinnat!, 


ag gar | engine lathes of unusual power ; 
30”, 36”, 42”, 48”, 54” and 60” swings; cone 
drive, single pulley belt drive, variable speed 
motor drive and constant speed motor drive. 
LeBlond Mach. Tool Co., The R. K., Cincinnati, O. 
12-14-16-18-20-24 regular pattern quick change. 
17-19-21-25-30-33-36 heavy duty, cone drive. 
Patent double friction back gear headstock. 
Single pulley gear drive; motor drive. Tool- 
room accuracy; heavy manufacturing capacity. 
Lodge & Shipley Machine Tool Co., Cincinnati, O. 
Cable: Drill. 
Sizes 14 to 48” swing, any lengtn bed. Quick 
change gear, screw-cutting engine lathes, cone 
head. Also with single pulley, all geared se- 
lective head. 
Monarch Machine Tool Co., Sidney, Ohio. 
14”, 16”, 18” and 20” swing. 
Morris Machine Tool Co., Cincinnati, Ohio. 
16” quick change and ‘semi- quick change ; 16” 
double and single back gear; 18” double and 
single back gear. 
Mueller Machine Tool Co., Cincinnati, Ohio. 
National-Acme Mfg. Co., Cleveland, Ohio. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Pittsburgh Machine Tool Co., Braddock, Penn. 
Sizes 26”, 28”, 32”, 38”, 42”, 48’, heavy duty, 
any length bed, uick change gear with cast- 
steel gears in fe box. See advertisement. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 
Reed-Prentice Co. a Worcester, Mass. 
Seven sizes, 10” to 24”. Cone or gear head. 
English or metric lead screws. pound or 
plain rests. Taper attachments. 
Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 
Cable: Edrivett 
Rivett manufacturers, lathe swing 7”, bed 18” 


long. 
Rockford Drilling Mach. Co., Rockford, Til. 
Sebastian Lathe Co.. 117 Culvert St., Cincinnati, 0. 
13”, 14” and 15” low price lathes. Also gap 
ne lathes in the above sizes. 
Cable Address: “Sebastian, Cincinnati.” 
Seneca Falls Mfg. Co., The, 387 Fall St., Seneca 
Falls, N. Y. 
. 11” and 13” “Star” scre w cutting engine 
lathes, and 12”, 14” and 16” 6” Seneca Fails tick 
change engine ‘lathes with a large line 
tachments. 
Simmons Machine Co., Inc., Albany N. Y. 
Smith Mfg. Co., The, Philip, Sidney, Ohio. 
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On a J. N. Lapointe Broaching Machine 


Don’t let us forget the over-arching fact that the final test of any 
method of manufacture is this: 


Is it profitable? 
For no method is efficient unless it is profitable. 


We claim for broaching that it is easily the most PROFITABLE (in 
its broadest and fairest sense) method of doing a vast variety of jobs. 
For in every instance broaching results in a greater number of pieces 
per hour at a lower cost per piece. And that is the very essence of 
profitable manufacture. 


Let us show you how to secure greater profits in your line by adopting 
broaching. ‘This information is interesting. Write us. 


The J. N. Lapointe Company, New London, Conn. 


Our Patented No. 3-B 
Broaching Machine 
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South Bend Lathe Works, South Bend, Ind., U. 8. 
A. Cable Address: Twins, South Bend, Ind. 
Made in 34 sizes. 

Dealers in large cities throughout the world. 

Springfield Machine Tool Co., The, Springfield, 

Ohio. Cable: Montanus. 
Sizes 14, 16, 18, 20, 24, 30, 36-in. swing. Ca- 
pacities—Any length beds and all special equip- 
ment. Three sizes Fox monitor lathes, 15, 18 
and 20” swing. Single pulley all geared head 
lathes, 14, 16, 18” swing. 

Strong, Carlisle & Hammond Co., Cleveland, Ohio. 

Toomey, Inc., Frank, Philadelphia, Penn. 

Walcott Lathe Co., Calhoun St., Jackson, Mich. 
Made in 14-, 18-, 20- and 25-in. sizes. 

Wickes Bros., .~ Mich. 

Sizes 16” to 3 a 
hs ae Blaisdell Machine Tool Co., Worcester, 

ass 
Sizes : Standard heavy type 13”, 16”, 18”, 20”, 
24” ; manufacturing size and type 16”, 20”, 24”, 
30”. Double back-geared and geared head, belt 
and motor drive, quick change gear device ; pat- 
ented tailstock, high tracks, wide bridges on 
carriage. Can ‘be furnished with turret on car- 
riage or on ways, with or without power feed. 

Worcester Lathe Co., Worcester, Mass., U. 8S. A. 
Cable Address: “Wolaco,” Worcester. 
Worcester lathes, three sizes, 11”, 13” and 16”. 
Geared head motor drive if desired. 


Lathes, Extension and Gap 
American Tool Works Co., Cincinnati, Ohio. 
Barnes Drill Co., 830 Chestnut St.. Rockford. IIl. 
Harrington, n & Co., Inc., Ed., Philadelphia, Pa. 
Niles-Bement- Pond Co., ili Broadway, a oe. & 
Lathes, Foot Power 
Barnes Co., W, F. & John, 1995 Ruby St., 
ford, Til. 
Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 
> = —, Mfg. Co., The, 387 Fall St., ‘Seneca 
‘alls, N. 
9” and 1” Star foot power screw-cutting en- 
gine lathes, 10” foot power speed and wood- 
turning lathes. 


Lathes, Gap 

South Bend Lathe Works, South Bend, Ind., U. 8. 
A. Cable Address: Twins, South Bend, Ind. 
Made in 34 sizes. 
Dealers in large cities throughout the world. 


Lathes, Heavy Duty Projectile Boring 
Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 
Pittsburgh Machine Tool Co., Braddock, Penn. 
Taylor Machine Co., Cleveland, Ohio. 

Makers of the “Atlas” lathe. 


Lathes, Horizontal Turret 

Acme Machine Tool Co., Buck St., 
Ohio. Cable Address: Acme. 

Flat turret type (two sizes), bar work 24” and 

3%” diameter. Chucking work 12” and 16” 

diameter. High turret type (four sizes), 14” 

to 20” swing. 

American Tool Works Co., Cincinnati, Ohio. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Bradford Mach. Tool Co., Cincinnati, Ohio. 

Champion Tool Wks. Co., 2424 Spring Grove Ave., 
Cincinnati, Ohio. 

Davis Mach. Tool Co, Inc., Rochester, N. Y. 
Plain and set-over machines, 24” capacity. 
|Dreses Machine Tool Co., 227-241 W. McMicken 
Ave., Cincinnati, O. Cable : Dreses, Cincinnati. 
Sizes—13” to 30” swing. 
Plain and universal slides. Plain and friction 
back geared. Power feed. Belt and motor driven. 

Gisholt Machine Co., Madison, Wis. 

138”, 31°, 24°, 30”, 34” and 41” swing. 
Himoff Mach. Co., Inc., 128 Mott St., N. Y. C. 
International Machine Tool Co., Indianapolis, Ind. 
Jones & Lamson Machine Co., Springfield, Vt., 

U. 8S. A. Cable: Turret. Branch: Jones 
& Lamson Machine Co., 109 Queen Victoria St., 
London, E. C., England. Cable: Turretorum. 
Sizes — 2%”, 3” and double spindle; 12” 
and 14” swing respectively for single spindle, 
and 10” for double spindle, or 17” when used 
as a single spindle machine. 
Has flat turret and cross sliding head, universal 
tool holders and simple forged tools. Compli- 
cated work set up quickly without special tool- 
ing ; suitable for small lots or continuous manu- 
facturing. Double spindle machine similar in 
principle and equipment, but does two pieces of 
work at the same time, for high production 
work, 24% and 3” machines also sold witn bar 
outfits. 

Agents: Switzerland, France, Spain and Bel- 

c=. F. Auberty & Co., 91 Rue de Maubege, 

aris. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, 0. 
Combination turret, all sizes 12 to 36. Uni- 
versal turrets 17” to 36” swings. Heavy, rapid 
traverse. Turret lathe 24”, 27”, 33” swings 

Millholland Mach. Co., W. K., Indianapolis, Ind. 

Pierce Mach. Tool Co., 617 W. Jackson Blvd., 
Chicago, fil. 14” plain head, 21” patent friction 
back geared head. 

Potter & Johnston, Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, Conn. 

Reed-Prentice Co., Worcester, Mass. 
Geared head, high speed, 44 quick change feeds, 
8 quick change spindle speeds, 24 automatic 
stops, Send for catalogs. 

Simmons Machine Co., Inc., Albany N. Y. 


Rock- 


Cincinnati, 


. 


Springfield Machine Tool Co., Springfield, Ohio. 

Warner & Swasey Co., The Cleveland, Ohio. 
ble Address: Swasey, Cleveland. 
Universal hollow hexagon turret lathe with hol- 
low hexagon turret. Two sizes, for bar work, 
2%” to 3%” and 3%” to 


Ca- 


4%"; for chucking 
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work, 12” to 16%” and 16” to 21%”. Turret 
lathes, plain or geared friction head, four sizes, 
12” to 20” swing over ways. 

Wood Turret Mach. Co.. Brazil, Ind. 

Lathes, Manufacturing 

Porter-Cable Machine Co., Syracuse, N. Y. 


Lathes, Polishing 
(See Buffing or Polishing Machines) 


Lathes, Pulley 
Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 


Lathes, Relieving 
Cleveland Milling Machine Co., Cleveland, Ohio. 


Lathes, Speed and Hand 
Blount Co., J. G., Woodland St., Everett, Mass. 
Garvin Mach. Co., Spring and Varick St., N. Y. C 
Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 
Seneca a. Mfg. Co., The, 387 Fall St., Seneca 
Falls, N. Y. 
10” swing, 3’, 4’ or 5’ bed, speed or hand lathes. 
Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 


Lathes, Vertical Turret 

Bullard Machine Tool Co., Bridgeport, Conn. 
Bullard vertical turret lathe, ““New Era” type. 
18” size; capacity, 22 diam., height from face 
of chuck table * underside of turret saddle 
10%” ; from face of table to face of turret 22”, 
24” size, capacity 26” diam., 20” height under 
crossrail, 28%” under turret face, table 24%” 
diam. 34” size, 36” diam., 24%” height un- 
der crossrail, 33” under turret face, table 32%” 
diam. 36” size, 38” diam., 24%” height un- 
der crossrail, 35” under turret face, table 34” 
diam. 42” size, 44” diam., 33” height under 
crossrail, 43%4” under turret face, table 4234” 
diam. Also made without side head for large 
diameter work, requiring simple operations. 
Agents: Australia, Benson Bros., Sydney; 
France, Fenwick Freres & Co., Paris; England, 
Alfred Herbert, Coventry; The Netherlands, 
Landre & Glinderman, Amsterdam; Russia, 
Russian Metal Trading Co., Iznosskoff, Suckau 
& Co, Petrograd and Moscow; Sweden, Axel 
Ryden, Stockholm. 

Foster Machine Co., Elkhart, Ind. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


Lathes, Wood Turning 


a oe W. F. & John, 1995 Ruby St., Rock- 
ord, Ill. 

Blount Co., J. G., Woodland St., Everett, Mass. 
Seneca Falls Mfg. Co., The, 387 Fall St., Seneca 


Falls, N. Y. 
10” swing, 3°, 4 pas 5’ bed, woodturning lathes. 
Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 
Letters and Figures 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Matthews & Co., Jas. H., Pittsburgh, Pa. 
Lighting Fixtures 
McCrosky Reamer Co., The, Meadville, 


Lockers, Clothes 
Manufacturing Equipment & Engineering 
Framingham, Mass. 


Penn. 


Co., 


‘Locomotive Box Boring Machines 


Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 


Lubricants 
Cataract Refining & Mfg. Co., Buffalo, N. Y. 
Cable Address: ‘“Catarefin,” London, 36 Kings- 


way. 
Houghton & Co., E. F., 240 W. Somerset &t., 
Philadelphia, Penn. 
Keystone Equinment Co., Philadelphia, > 
Oakley Chemical Co., 24 "Thames St, N. Cc. 
Royersford Fdry. & Mach. Co., tA RY Penn. 
“Rollerine”—the ball and roller bearing lubri- 
cant, 
Texas Company, Dept. A, 17 Battery Place, N. Y. 


Lubricating Systems 

Bowser & Co., Inc., S. F., Fort Wayne, Ind. 

Richardson-Phenix Co., 119 Reservoir Ave., 
waukee, Wis. 

_ Oil filters and automatic systems for circulating, 
filtering and sterilizing cutting oils and com- 
pounds. 

Lubricators 

Bowser & Co., Inc., 

Richardson-Phenix Co., 
waukee, Wis 


Machinists’ Small Tools 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Garvin Mach. Co., Spring and Varick St.. N. Y. C, 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Hammacher, Schlemmer & Co., New York City. 
Harrington Son & Co.. Inc., Ed., a Pa. 
Mehl Mach. Tool & Die Co., N. J. 


Mil- 


S. F., Fort Wayne, Ind. 


119 Reservoir Ave., Mil- 


Roselle, J 

Pratt & Whitney Co, Hartford, Conn. 

Randall & Stickney, ‘Waltham, Mass. 

Reliance Steel & Tool Co., 30 Church St., N. Y. C. 

Slocomb Co., T., Providence, R. I. 

Smith & Hemenway Co.; 261 Broadway, N. Y. C. 

Standard Tool Co., Cleveland, Ohio. 

Starrett Co., L. 8., "Athol, Mass. 
Bevels, calipers, clamps, cut-nippers, dividers, 
gages, hack-saws and frames, levels, microm- 
eters outside and inside, nail sets, plumb bobs, 
drivers, indicators, squares, straight edges, 
tapes, transits, Vernier calipers, wrenches. 
Our steel rules, micrometers and other measur- 
ing tools are graduated to read in metric as wel 
as English. Goods carefully packed for ocear 
shipment. Catalog in English or Spanish free 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 

Williams & Co., J. H., 35 Richards St., Brooklyn. 
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Mandrels, Expanding 
Manufacturers Equipment Co., Chicago, II. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Nicholson Co., W. H., 114 Oregon St., Wilkes- 
Barre, Penn. 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Mandrels, Solid 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., E. 49th St, and Lake- 
side Ave., Cleveland, Ohio. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland, Ohio. 
Marking Devices (See Stamps, Steel) 
Marking Machines 
Martin Mach. Co., Greenfield, Mass., U. S. 
Hand and hydraulic marking machine for a 
ing either round or flat surfaces. 
See advertisement and send for catalog. 
Noble & Westbrook Mfg. Co., 9 Asylum St., 


Hartford, Conn. 
Spicer Tabulating Mach. Co., Washington, D. C. 


Measuring Machines 
Norma Co. of America, 1790 Bway., New York. 
Pratt & Whitney Co., Hartford, Conn. 


Metal Finishes 
Moller & Schumann Co., 8 Gerry St., Brooklyn. 


Meters, Steam Flow 

feneral Electric Co., Schenectady, N. Y. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Providence, R. I. 

475 sizes. 12 sets for tool-room use. 

Goodell-Pratt Co, Greenfield, Mass. 

Randall & Stickney, Waltham, Mass. 

Slocomb Co., J. T., Providence, R. I. Chica 
store, R. R. Street & Co., 541 W. Washington 
Sizes %”—1” to 24”, each with a range of 1” 
and corresponding sizes in metric measure. Ca- 
pacities 24” to 27”, 27” to 30”, 30” to 33”, 33” 
to 36”; nearest sizes metric graduated to 1/190, 
millimeters, and English */:999” and */;0@00”- 

Starrett Co., L. S., Athol, 

Milling Attachments 

Adams Co., 1902 Bridge Ave., Dubuque, Iowa 

Recker Milling Machine Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

a ag Milling Machine Co., Oakley, Cincir- 
nat hio, 

Cleveland Milling Machine Co., Cleveland, Ohio. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich 

Garvin Mach. Co., Spring and Varick St., N. Y¥. C. 

Hendey Mach. Co., Torrington, Conn. 

Ingersoll Milling Machine Co., The, Rockford, Ill. 
Attachments for special purposes applied to old 
and new Ingersoll machines particularly. 
Advertisement page 8. 

Kearney & Trecker Co., Milwaukee, Wis. 

Kempsmith Mfg. Co., Milwaukee, Wis. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, > 

Oesterlein Machine Co., Cincinnati, * Ohio, U. 8. 

Potter & Johnston Machine Co., Pawtucket, R. r 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton,Boston, Mass. 

Taft-Peirce Mfg. Co., Woonsocket, R. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Milling Machines, Automatic 

Bilton Mach. Tool Co., Housatonic Ave., Bridge- 


port, Conn. 
Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio, 12”, 18”, 24” table travel. 
Cleveland Milling "Machine Co., Cleveland, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 


Milling Machines, Bench 

Ames Co., B. C., Waltham, Mass. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Carter & Hakes Machine Co., Winsted, Conn. 

Cleveland Milling Machine Co., Cleveland, Ohio. 

Pratt & Whitney Co., Hartford, Conn. 

Stark Tool Co., Waltham, Mass. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Milling Machines, Hand 

Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 

Becker Milling Machine Co., Hyde Park, Mass. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Bickford Machine Co., Greenfield, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Carter & ‘Hakes Machine Co., Winsted, Conn. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 
All commercial sizes, cone driven and single 
pulley, hi igh power, with table range from 
18”x6"x15” to 50”’x14”x21” ; 1 hp. to 20 hp.; 
1,400 Ib. to 10,000 Ib. 

Cleveland Milling Machine Co., Cleveland, Ohio. 

Coats Mach. Tool Co., Inc., 30 Church a, as 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 

Garvin Mach. Co., Spring and Varick i... Bs 

Pratt & Whitney Co., Hartford, Conn. 

Standard Engineering Co., Pawtucket, R. U.S.A. 
“Standard” hand milling machines ; iad and 
weight feed. Built for extremely accurate work. 
Heavy and rigid wtih a wide base. Box type 
knee. Cross-feed screw nut, vertical adjusting 
screw nut, and main spindle’ bearing are all of 
phosphor bronze. Spindle is of 50 carbon cruc- 
ible analysis steel. Extra wide table. 

Steptoe Co., The John, Northside, Cincinnati, 0. 
Cable Address : “Steptoe,” * Cincinnati. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Whitney Mfg. Co., The, Hartford, Conn, U. 8. 
“Whitney Hand Milling Machine,” ‘hand a 
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GET AT THE INSIDE 





There’s a big difference in Safety Set 
Screws both outside and inside. 
That is why we have cut these two 
apart—to show you. Look at the 
finish of the Allen Screw; perfect clean 
cut threads, solid point with plenty of 
metal to take the strain and above all the 
clean, cut socket. 





Then look at the broached screw in the small 
cut. You can see the difference in a moment. 
That’s because the Allen patented process 
makes a clean hole which a broach cannot 
possibly imitate. That’s the word, and 
pretty poor imitation at that. 


Write us for free samples and circular No. 10. 











The Allen Mfg. Company, Inc. 
135 Sheldon Street, Hartford, Connecticut 


Peopes Life Insurance Bldg., Chicago, Iil. 
173 Princess Street, Manchester, England 














DO YOU OR DO YOU NOT 


USE 


“MORSE” DRILLS 


IN YOUR ESTABLISHMENT P 


If you do not you are not only missing an opportunity of seeing 
a capable tool at work but you have also failed to enlist in your 
employ a tool that would surely prove itself one of your most 
valued assistants. For returns in service “Morse’’ Drills are 
one of the best investments you can make. 





Catalog on request 


MORSE TWIST DRILL ard MACHINE COMPANY 


NEW BEDFORD, MASS., U. S. A. 
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South Bend Lathe Works, South Bend, Ind., U. 8. 
A. Cable Address: Twins, South Bend, Ind. 
Made in 34 sizes. 

Dealers in large cities throughout the world. 

Springfield Machine Tool Co., The, Springfield, 

Ohio. Cable: Montanus. 
Sizes 14, 16, 18, 20, 24, 30, 36-in. swing. Ca- 
pacities—Any length beds and all special equip- 
ment. Three sizes Fox monitor lathes, 15, 18 
and 20” swing. Single pulley all geared head 
lathes, 14, 16, 18” swing. 

Strong, Carlisle & Hammond Co., Cleveland, Ohio. 

Toomey, Inc., Frank, Philadelphia, Penn. 

Walcott Lathe Co., Calhoun St., Jackson, Mich. 
Made in 14-, 18-, 20- and 25-in. sizes. 

Wickes Bros., .~ Mich. 

Sizes 16” to 3 a 
hs ae Blaisdell Machine Tool Co., Worcester, 

ass 
Sizes : Standard heavy type 13”, 16”, 18”, 20”, 
24” ; manufacturing size and type 16”, 20”, 24”, 
30”. Double back-geared and geared head, belt 
and motor drive, quick change gear device ; pat- 
ented tailstock, high tracks, wide bridges on 
carriage. Can ‘be furnished with turret on car- 
riage or on ways, with or without power feed. 

Worcester Lathe Co., Worcester, Mass., U. 8S. A. 
Cable Address: “Wolaco,” Worcester. 
Worcester lathes, three sizes, 11”, 13” and 16”. 
Geared head motor drive if desired. 


Lathes, Extension and Gap 
American Tool Works Co., Cincinnati, Ohio. 
Barnes Drill Co., 830 Chestnut St.. Rockford. IIl. 
Harrington, n & Co., Inc., Ed., Philadelphia, Pa. 
Niles-Bement- Pond Co., ili Broadway, a oe. & 
Lathes, Foot Power 
Barnes Co., W, F. & John, 1995 Ruby St., 
ford, Til. 
Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 
> = —, Mfg. Co., The, 387 Fall St., ‘Seneca 
‘alls, N. 
9” and 1” Star foot power screw-cutting en- 
gine lathes, 10” foot power speed and wood- 
turning lathes. 


Lathes, Gap 

South Bend Lathe Works, South Bend, Ind., U. 8. 
A. Cable Address: Twins, South Bend, Ind. 
Made in 34 sizes. 
Dealers in large cities throughout the world. 


Lathes, Heavy Duty Projectile Boring 
Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 
Pittsburgh Machine Tool Co., Braddock, Penn. 
Taylor Machine Co., Cleveland, Ohio. 

Makers of the “Atlas” lathe. 


Lathes, Horizontal Turret 

Acme Machine Tool Co., Buck St., 
Ohio. Cable Address: Acme. 

Flat turret type (two sizes), bar work 24” and 

3%” diameter. Chucking work 12” and 16” 

diameter. High turret type (four sizes), 14” 

to 20” swing. 

American Tool Works Co., Cincinnati, Ohio. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Bradford Mach. Tool Co., Cincinnati, Ohio. 

Champion Tool Wks. Co., 2424 Spring Grove Ave., 
Cincinnati, Ohio. 

Davis Mach. Tool Co, Inc., Rochester, N. Y. 
Plain and set-over machines, 24” capacity. 
|Dreses Machine Tool Co., 227-241 W. McMicken 
Ave., Cincinnati, O. Cable : Dreses, Cincinnati. 
Sizes—13” to 30” swing. 
Plain and universal slides. Plain and friction 
back geared. Power feed. Belt and motor driven. 

Gisholt Machine Co., Madison, Wis. 

138”, 31°, 24°, 30”, 34” and 41” swing. 
Himoff Mach. Co., Inc., 128 Mott St., N. Y. C. 
International Machine Tool Co., Indianapolis, Ind. 
Jones & Lamson Machine Co., Springfield, Vt., 

U. 8S. A. Cable: Turret. Branch: Jones 
& Lamson Machine Co., 109 Queen Victoria St., 
London, E. C., England. Cable: Turretorum. 
Sizes — 2%”, 3” and double spindle; 12” 
and 14” swing respectively for single spindle, 
and 10” for double spindle, or 17” when used 
as a single spindle machine. 
Has flat turret and cross sliding head, universal 
tool holders and simple forged tools. Compli- 
cated work set up quickly without special tool- 
ing ; suitable for small lots or continuous manu- 
facturing. Double spindle machine similar in 
principle and equipment, but does two pieces of 
work at the same time, for high production 
work, 24% and 3” machines also sold witn bar 
outfits. 

Agents: Switzerland, France, Spain and Bel- 

c=. F. Auberty & Co., 91 Rue de Maubege, 

aris. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, 0. 
Combination turret, all sizes 12 to 36. Uni- 
versal turrets 17” to 36” swings. Heavy, rapid 
traverse. Turret lathe 24”, 27”, 33” swings 

Millholland Mach. Co., W. K., Indianapolis, Ind. 

Pierce Mach. Tool Co., 617 W. Jackson Blvd., 
Chicago, fil. 14” plain head, 21” patent friction 
back geared head. 

Potter & Johnston, Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, Conn. 

Reed-Prentice Co., Worcester, Mass. 
Geared head, high speed, 44 quick change feeds, 
8 quick change spindle speeds, 24 automatic 
stops, Send for catalogs. 

Simmons Machine Co., Inc., Albany N. Y. 


Rock- 


Cincinnati, 


. 


Springfield Machine Tool Co., Springfield, Ohio. 

Warner & Swasey Co., The Cleveland, Ohio. 
ble Address: Swasey, Cleveland. 
Universal hollow hexagon turret lathe with hol- 
low hexagon turret. Two sizes, for bar work, 
2%” to 3%” and 3%” to 


Ca- 


4%"; for chucking 
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work, 12” to 16%” and 16” to 21%”. Turret 
lathes, plain or geared friction head, four sizes, 
12” to 20” swing over ways. 

Wood Turret Mach. Co.. Brazil, Ind. 

Lathes, Manufacturing 

Porter-Cable Machine Co., Syracuse, N. Y. 


Lathes, Polishing 
(See Buffing or Polishing Machines) 


Lathes, Pulley 
Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 


Lathes, Relieving 
Cleveland Milling Machine Co., Cleveland, Ohio. 


Lathes, Speed and Hand 
Blount Co., J. G., Woodland St., Everett, Mass. 
Garvin Mach. Co., Spring and Varick St., N. Y. C 
Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 
Seneca a. Mfg. Co., The, 387 Fall St., Seneca 
Falls, N. Y. 
10” swing, 3’, 4’ or 5’ bed, speed or hand lathes. 
Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 


Lathes, Vertical Turret 

Bullard Machine Tool Co., Bridgeport, Conn. 
Bullard vertical turret lathe, ““New Era” type. 
18” size; capacity, 22 diam., height from face 
of chuck table * underside of turret saddle 
10%” ; from face of table to face of turret 22”, 
24” size, capacity 26” diam., 20” height under 
crossrail, 28%” under turret face, table 24%” 
diam. 34” size, 36” diam., 24%” height un- 
der crossrail, 33” under turret face, table 32%” 
diam. 36” size, 38” diam., 24%” height un- 
der crossrail, 35” under turret face, table 34” 
diam. 42” size, 44” diam., 33” height under 
crossrail, 43%4” under turret face, table 4234” 
diam. Also made without side head for large 
diameter work, requiring simple operations. 
Agents: Australia, Benson Bros., Sydney; 
France, Fenwick Freres & Co., Paris; England, 
Alfred Herbert, Coventry; The Netherlands, 
Landre & Glinderman, Amsterdam; Russia, 
Russian Metal Trading Co., Iznosskoff, Suckau 
& Co, Petrograd and Moscow; Sweden, Axel 
Ryden, Stockholm. 

Foster Machine Co., Elkhart, Ind. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


Lathes, Wood Turning 


a oe W. F. & John, 1995 Ruby St., Rock- 
ord, Ill. 

Blount Co., J. G., Woodland St., Everett, Mass. 
Seneca Falls Mfg. Co., The, 387 Fall St., Seneca 


Falls, N. Y. 
10” swing, 3°, 4 pas 5’ bed, woodturning lathes. 
Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 
Letters and Figures 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Matthews & Co., Jas. H., Pittsburgh, Pa. 
Lighting Fixtures 
McCrosky Reamer Co., The, Meadville, 


Lockers, Clothes 
Manufacturing Equipment & Engineering 
Framingham, Mass. 


Penn. 


Co., 


‘Locomotive Box Boring Machines 


Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 


Lubricants 
Cataract Refining & Mfg. Co., Buffalo, N. Y. 
Cable Address: ‘“Catarefin,” London, 36 Kings- 


way. 
Houghton & Co., E. F., 240 W. Somerset &t., 
Philadelphia, Penn. 
Keystone Equinment Co., Philadelphia, > 
Oakley Chemical Co., 24 "Thames St, N. Cc. 
Royersford Fdry. & Mach. Co., tA RY Penn. 
“Rollerine”—the ball and roller bearing lubri- 
cant, 
Texas Company, Dept. A, 17 Battery Place, N. Y. 


Lubricating Systems 

Bowser & Co., Inc., S. F., Fort Wayne, Ind. 

Richardson-Phenix Co., 119 Reservoir Ave., 
waukee, Wis. 

_ Oil filters and automatic systems for circulating, 
filtering and sterilizing cutting oils and com- 
pounds. 

Lubricators 

Bowser & Co., Inc., 

Richardson-Phenix Co., 
waukee, Wis 


Machinists’ Small Tools 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Garvin Mach. Co., Spring and Varick St.. N. Y. C, 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Hammacher, Schlemmer & Co., New York City. 
Harrington Son & Co.. Inc., Ed., a Pa. 
Mehl Mach. Tool & Die Co., N. J. 


Mil- 


S. F., Fort Wayne, Ind. 


119 Reservoir Ave., Mil- 


Roselle, J 

Pratt & Whitney Co, Hartford, Conn. 

Randall & Stickney, ‘Waltham, Mass. 

Reliance Steel & Tool Co., 30 Church St., N. Y. C. 

Slocomb Co., T., Providence, R. I. 

Smith & Hemenway Co.; 261 Broadway, N. Y. C. 

Standard Tool Co., Cleveland, Ohio. 

Starrett Co., L. 8., "Athol, Mass. 
Bevels, calipers, clamps, cut-nippers, dividers, 
gages, hack-saws and frames, levels, microm- 
eters outside and inside, nail sets, plumb bobs, 
drivers, indicators, squares, straight edges, 
tapes, transits, Vernier calipers, wrenches. 
Our steel rules, micrometers and other measur- 
ing tools are graduated to read in metric as wel 
as English. Goods carefully packed for ocear 
shipment. Catalog in English or Spanish free 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 

Williams & Co., J. H., 35 Richards St., Brooklyn. 
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Vol. 46, 


Mandrels, Expanding 
Manufacturers Equipment Co., Chicago, II. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Nicholson Co., W. H., 114 Oregon St., Wilkes- 
Barre, Penn. 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Mandrels, Solid 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., E. 49th St, and Lake- 
side Ave., Cleveland, Ohio. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland, Ohio. 
Marking Devices (See Stamps, Steel) 
Marking Machines 
Martin Mach. Co., Greenfield, Mass., U. S. 
Hand and hydraulic marking machine for a 
ing either round or flat surfaces. 
See advertisement and send for catalog. 
Noble & Westbrook Mfg. Co., 9 Asylum St., 


Hartford, Conn. 
Spicer Tabulating Mach. Co., Washington, D. C. 


Measuring Machines 
Norma Co. of America, 1790 Bway., New York. 
Pratt & Whitney Co., Hartford, Conn. 


Metal Finishes 
Moller & Schumann Co., 8 Gerry St., Brooklyn. 


Meters, Steam Flow 

feneral Electric Co., Schenectady, N. Y. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Providence, R. I. 

475 sizes. 12 sets for tool-room use. 

Goodell-Pratt Co, Greenfield, Mass. 

Randall & Stickney, Waltham, Mass. 

Slocomb Co., J. T., Providence, R. I. Chica 
store, R. R. Street & Co., 541 W. Washington 
Sizes %”—1” to 24”, each with a range of 1” 
and corresponding sizes in metric measure. Ca- 
pacities 24” to 27”, 27” to 30”, 30” to 33”, 33” 
to 36”; nearest sizes metric graduated to 1/190, 
millimeters, and English */:999” and */;0@00”- 

Starrett Co., L. S., Athol, 

Milling Attachments 

Adams Co., 1902 Bridge Ave., Dubuque, Iowa 

Recker Milling Machine Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

a ag Milling Machine Co., Oakley, Cincir- 
nat hio, 

Cleveland Milling Machine Co., Cleveland, Ohio. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich 

Garvin Mach. Co., Spring and Varick St., N. Y¥. C. 

Hendey Mach. Co., Torrington, Conn. 

Ingersoll Milling Machine Co., The, Rockford, Ill. 
Attachments for special purposes applied to old 
and new Ingersoll machines particularly. 
Advertisement page 8. 

Kearney & Trecker Co., Milwaukee, Wis. 

Kempsmith Mfg. Co., Milwaukee, Wis. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, > 

Oesterlein Machine Co., Cincinnati, * Ohio, U. 8. 

Potter & Johnston Machine Co., Pawtucket, R. r 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton,Boston, Mass. 

Taft-Peirce Mfg. Co., Woonsocket, R. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Milling Machines, Automatic 

Bilton Mach. Tool Co., Housatonic Ave., Bridge- 


port, Conn. 
Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio, 12”, 18”, 24” table travel. 
Cleveland Milling "Machine Co., Cleveland, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 


Milling Machines, Bench 

Ames Co., B. C., Waltham, Mass. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Carter & Hakes Machine Co., Winsted, Conn. 

Cleveland Milling Machine Co., Cleveland, Ohio. 

Pratt & Whitney Co., Hartford, Conn. 

Stark Tool Co., Waltham, Mass. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Milling Machines, Hand 

Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 

Becker Milling Machine Co., Hyde Park, Mass. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Bickford Machine Co., Greenfield, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Carter & ‘Hakes Machine Co., Winsted, Conn. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 
All commercial sizes, cone driven and single 
pulley, hi igh power, with table range from 
18”x6"x15” to 50”’x14”x21” ; 1 hp. to 20 hp.; 
1,400 Ib. to 10,000 Ib. 

Cleveland Milling Machine Co., Cleveland, Ohio. 

Coats Mach. Tool Co., Inc., 30 Church a, as 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 

Garvin Mach. Co., Spring and Varick i... Bs 

Pratt & Whitney Co., Hartford, Conn. 

Standard Engineering Co., Pawtucket, R. U.S.A. 
“Standard” hand milling machines ; iad and 
weight feed. Built for extremely accurate work. 
Heavy and rigid wtih a wide base. Box type 
knee. Cross-feed screw nut, vertical adjusting 
screw nut, and main spindle’ bearing are all of 
phosphor bronze. Spindle is of 50 carbon cruc- 
ible analysis steel. Extra wide table. 

Steptoe Co., The John, Northside, Cincinnati, 0. 
Cable Address : “Steptoe,” * Cincinnati. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Whitney Mfg. Co., The, Hartford, Conn, U. 8. 
“Whitney Hand Milling Machine,” ‘hand a 
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GET AT THE INSIDE 





There’s a big difference in Safety Set 
Screws both outside and inside. 
That is why we have cut these two 
apart—to show you. Look at the 
finish of the Allen Screw; perfect clean 
cut threads, solid point with plenty of 
metal to take the strain and above all the 
clean, cut socket. 





Then look at the broached screw in the small 
cut. You can see the difference in a moment. 
That’s because the Allen patented process 
makes a clean hole which a broach cannot 
possibly imitate. That’s the word, and 
pretty poor imitation at that. 


Write us for free samples and circular No. 10. 











The Allen Mfg. Company, Inc. 
135 Sheldon Street, Hartford, Connecticut 


Peopes Life Insurance Bldg., Chicago, Iil. 
173 Princess Street, Manchester, England 














DO YOU OR DO YOU NOT 


USE 


“MORSE” DRILLS 


IN YOUR ESTABLISHMENT P 


If you do not you are not only missing an opportunity of seeing 
a capable tool at work but you have also failed to enlist in your 
employ a tool that would surely prove itself one of your most 
valued assistants. For returns in service “Morse’’ Drills are 
one of the best investments you can make. 





Catalog on request 


MORSE TWIST DRILL ard MACHINE COMPANY 


NEW BEDFORD, MASS., U. S. A. 
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Spindle head has vertical lever 
feed, accurately counterbalanced. Vertical and 
horizontal feeds are independent, making the 
machine a profiler. Table has hand lever feed, 
also crank feed operated by rack and pinion. 

ame Miller Mfg. Co., Station A, Milwaukee, 

jis. 

Designed and built for the rapid handling and 
accurate hoisting of small duplicate parts. 
Longitudinal feed 12”, transverse feed 444” 
The lower part of column has large pan to 
hold oil drippings and chips. Countershaft has 
two speeds and is self-oiling. 


Milling Machines, Horizontal and Planer Type 

Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 

Beaman & Smith Co., Providence, R. I. 

Becker Milling Machine Co., Hyde Park, Mass. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Cleveland Milling Machine €o., Cleveland, Ohio. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 

Hill, Clarke & Co., Inc., 156 Oliver, Boston, Mass. 

Ingersoll Milling Machine Co., The, Rockford, Ill 
All sizes and designs—ask for bulletin 36. 
Specialists in this line of fixed and adjustable 
crossrail machines. 
Advertisement Page 8. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Milling Machines, Oil Grooving 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Chattanooga Machinery Co., Chattanooga, Tenn. 

Fischer Machine Co., Philadelphia, Penn. 

National Machine Tool Co., Cincinnati, Ohio. 
Internal port, oil grooves for drilling mach. 


Milling Machines, Plain 
Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 
Becker Milling Machine Co., Hyde Park, Mass. 
Bickett Machine & Mfg. Co., Cincinnati, Ohio. 
Bickford Machine Co., Greenfield, Mass. 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. IL 
19 sizes—9 cone drive, 10 constant speed. Range 
of feeds from 18”x6"x15” to 50”x14”x21” 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, 

All commercial sizes, 


weight feed. 


cone driven and single 
with table range from 


pulley, high power, 
18”x6”x15” to 50”x14”x21”; 1 hp. to 20 hp.; 
1,400 Ib. to 10,000 Ib. 

Cleveland Milling Machine Co., Coreen, Ohio. 


Coats Mach. Tool Co., Inc., 30 Church i! at 
Fox Mach. Co., 1403 W. Ganson St., Jackson, “Mich. 
Garvin Mach. Co., Spring and Varick St., Y. C. 
Gooley & Edlund, Cortland, 
Manufacturing type, 124” 
12” swing, 8 feed changes. 


” between housing, 


Vandyck, Churchill & Co., N. Y.; Lynd, 
Farquhar & Co., Boston, Mass.; English & 
Miller Co., Detroit, Mich.; Brown & Zortman, 
Pittsburgh, Pa. Foreign Agents: Allied Ma- 


chinery Co. of America, Paris, Petrograd, Brus- 
sels, Turin and Balkan States; C. W. Burton, 
Griffiths & Co., London, Manchester and Glas- 
gow; Barandiaran, Metivier, Gazeau & Cia, 
San Sebastian, Spain. 

Hendey Machine Co., Torrington, Conn. Cable: 
“Hendey.”” Branches: Oliver Bldg., Boston; 
Singer Bldg, New York City, and 565 Washing- 
ton Blvd., Chicago. 

Sizes—Nos. 1, 2, 3, and 4. Belt cone types in 
Nos. 1, 2, and 3; all geared drive types in Nos. 
2, 3 and 4. 

Agents: W. M. Pattison Supply Co., Cleveland, 
Detroit; Syracuse Supply Co., Syracuse, Buf- 
falo; Sherritt & Stoer Co., Philadelphia; 
Laughlin-Barney Mchy. Co., Pittsburgh: A. R 
Williams Mchy. Co., Toronto, Winnipeg, St. 
John and Vancouver; Williams & Wilson, Ltd., 
Montreal; C. W. Burton, Griffiths & Co., London. 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Ingersoll Milling Machine Co., The, Rockford, II. 
For knee type machines. Make specialty of 
combined horizontal and vertical machines. 
Bulletin 31-1. 

See advertisement, page 8. 

Kearney & Trecker Co., Milwaukee, Wis. 

Kempsmth Mfg. Co., Station A, Milwaukee, Wis. 
Cable: Kempsmith, Milwaukee. 

Three sizes, 2 sizes Lincoln type. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, 0. 
Cone type or gear drive. No. 0 to No. 4 cone 
type, No. 2 to No, 5 gear drive. All commercial 
feed ranges: 18” to 50” table travel. Many 

Morton Mfg. Co., Muskegon Heights, Mich. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Oesterlein Machine Co., Cincinnati, Ohio, U. 8. A. 
Cable Address: ‘“Oesterlein Cincinnati.” 
Three sizes for heavy duty and three sizes for 
ordinary service, ranging in table travel from 
20”x7%"x17” to 42”x12”x20”. 

See advertisement. 

Potter & Johnston Machine Co., Pawtucket, R. I. 

Rockford Milling Mach. Co, Rockford, II. 

Simmons Machine Co., Inc., Albany, N. Y 

Steptoe Co., The John. Northside, Cincinnati, 0. 
Cable Address: “Steptoe,” Cincinnati. 

Van Norman Mach. Tool Co., Wilbraham 
Springfield, Mass. 

Warner & Swasey Co., The, Cleveland, Ohio. 

Milling Machines, Portable 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn.. 

Underwood & Co., H. B., 1026 Hamilton St., 
Philadelphia, Penn. 


Ave., 
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Milling Machines, Tiread 
Automatic Machine Co., Bridgeport, Conn. 
Bickford Machine Co., Greenfield, Mass. 
Gisholt Machine Co., ‘Madison, Wis. 
25” and 29” for external and internal 

right- or left-hand, U. S. Standard or metric. 
Harrington Son & Co., Inc., Ed., Philadelphia, Pa. 
Lees-Bradner Co., Cleveland, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Waltham Mach. Works, High St., Waltham, Mass. 


Milling Machines, Universal 

Becker Milling Machine Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Providence, R. L , 
11 sizes—4 cone drive, 7 constant speed. 


Cincinnati Milling Machine Co., Oakley, Cinein-. 


nati, Ohio. 
All commercial sizes, cone driven and single 
pulley, high power, with table range from 


22”x8"x19” to 50”x14”x20”; 2 hp. to 20 hp.; 
3,000 Ib. weight to 10,000 Ib. 

Cleveland Milling Mach. Co. 

Garvin Mach. Co., Spring and Varick St., N. Cc. 

Hendey Machine Co., Torrington, Conn. cable: 
Hendey. Branches : New York, Boston, Chicago. 
Sizes Nos. 1, 2, 3, 4. 
2, 3; all gear drive type in Nos. 1, 2, 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Kearney & Trecker Co., Milwaukee, Wis. 

Kempsmith Mfg. Co., 
Cable: Kempsmith, Milwaukee. Three sizes. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, O, 
No. 1 to No. 4 heavy cone type, No. 2 to No: 
gear drive. Dividing heads for spiral cutting. 

Lees-Bradner Co., Cincinnati, Ohio. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Oesterlein Machine Co., Cincinnati, Ohio, U. S. A. 
Cable Address: ‘“Oesterlein, Cincinnati.” 
Three sizes for heavy duty and three for or- 
dinary service, ranging in table travel from 
30”’x7%)"x17” to 42”x12”x19”. 

See advertisement. 

Potter & Johnston Machine Co., Pawtucket, R. 1 
Automatic milling machines for continuous 
milling equipped with two tables mounted on 
turret base. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Milling Machines, Vertical 

Adams Co., 1901 Bridge Ave., Dubuque, Iowa. 

Becker Milling Machine Co., Hyde Park, Mass. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Bickford Machine Co., Greenfield, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

4 sizes—2 cone drive, 2 constant speed. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Cone driven and single pulley, high power, with 
table range from 28”x12"x20” to 42”x15”x22” ; 
% hp. to 20 hp.; 5,200 Ib. weight to 8,000 Ib. 

Cleveland Milling Mach. Co., Cleveland, Ohio. 

Clough, R. M., Meriden, Conn. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Ingersoll Milling Machine Co., The, Rockford, Il. 
Get bulletin No. 31-I, Advertisement page 8. 

Kearney & Trecker Co., Milwaukee, Wis. 

Knight Machinery Co., W. B., 2000 Lucas Ave., 
St. Louis, Mo. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, 0. 

Mann Corp., Kankakee, IIl. 

Newton Machine Tool Works, 23rd and Vine S&t., 
Philadelphia, Penn. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Potter & Johnston Machine Co., Pawtucket, R. I. 
Automatic milling machines for continuous 
milling equipped with two tables mounted on 

turret base. : 

Rockford Milling Mach. Co., Rockford, Iil. 

Van Norman Mach. Tool Co., 
Springfield, Mass. 


Milling Machines, Worm 

Newton Machine Tool Works, 23rd and Vine S8t., 
Philadelphia, Penn. 

Waltham Mach. Works, High St., Waltham, Mass. 

Motors, Electric 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N. Y. 

Reliance Electric & Engineering Co., 1044 Ivan- 
hoe Road, Cleveland, Ohio. Branches: New 
York, Philadelphia, Chicago. 

D. C. Constant speed. Adjustable speed field 
resistance control type, speed ranges up to 
1:4. Adjustable speed armature -hifting type 
speed ranges up to 1:10. Armature shifting 
type provides unlimited running speeds within 
its range. A. C. Squirrel cage and slip ring 
types. 

Parts for changing belt-driven machine tools to 
motor-drive designed, manufactured and ap- 


plied. 

Sprague Electric Works, 527 W. 34th St., N. Y. C, 

Wagner Electric Mfg. Co., St. Louis, Mo. 
Single-phase motors ; ail commercial frequencies 
and voltages. Require no starting device. 
Polyphase motors—three distinct types ; squirrel 
cage and the “BW” type, a new design requir- 
ing no starting device other than a_ switch. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 

Nameplate 

Matthews & Co., Jas. H., Pittsburgh, Pa. 

Nipple-Threading Machines 

Oster Mfg. Co., Cleveland, Ohio. 

Nut Tappers (See Bolt and Nut Machinery) 

Oil Burners 


Best, W. N., Inc., 11 Broadway, New York Gity. 


Cleveland, orn 
Belt cone type in bay ) & ; 


Station A, Milwaukee, Wis. .. 


Wilbraham Ave., 
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Oil and Grease Cups 

Bay State Stamping Co., yreneaates. Mass. 

Bowen Mfg. Co., Auburn, N . ¥. New York City, 
Chicago, San Francisco. 

Doehler Die Bas Co., Court and Ninth St., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 

Keystone Equipment Co., Philadelphia, Penn. 

Tucker, W. A. & C. F., Hartford, ne 
Tucker oil hole covers and -—, 

Wahlistrom Tool Co., Brooklyn, N. Y. 

Oilers 

American Tube & Stamping Co., Bridgeport, Conn. 

~~ Mfg. Co., Fulton and Goebel Sts., Pittsburgh. 
enn. 

Patent and plain spouts, brazed steel, 4, %, 


pt. 

gichardson-Phentz Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 

Oil Filtering Systems 

Bowser & Co., Inc.,’‘S. F., Fort Wayne, Ind. 

Oil & Waste Saving Mach. Co., Real Estate Trust 
Bldg., Philadelphia, Penn. 

Richardson-Phenix Co,, 119 Reservoir Ave., Mil- 
waukee, Wis. 
Oil filters and automatic systems for circulating, 
filtering and ss cutting oils and com- 
pounds. 

Oil Grooving Machines 

National Machine Tool Co., Cincinnati, Ohio. 

* Internal port oil groovers for drilling machines. 


Oil Stones 


5. Carborundum Co,, Niagara Falls, N. Y. New York 


Philadelphia, Cleveland, 


City, Chicago, Bosto 
Milwaukee, Grand 


Cincinnati, Pittsb 
Rapids ; Manchester, 
Norton Co., Worcester, Mass. 
Vitrified Wheel Co., Westfield, Mass. 
Oil-Storage Systems 
Gilbert & Barker Mfg. Co., 42 Union St., Spring- 
field, Mass. 
Oil storage systems for factories, power plants 
and garages, also tanks and pumps separate, if 
desired. Send for Bulletin 42 and see adver- 
tisement. 


Oils 

Cataract Refining & Mfg. Co., Buffalo, N. Y. Cable: 
Address: “Catarefin,” London, 36 Kingsway. 

Houghton & Co., E. F., 240 W, Somerset St., 
Philadelphia, Penn. 

Texas Company, Dept. A, 17 Battery Pl., N. Y. C. 

Oxygen 

Davis-Bournonville Co., Jersey City, J. 

International Oxygen Co., 115 Bn / Real ~~ = & 

Packing, Hydraulic 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave. 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Packing, Steam 

Graton & Knight Mfg. Co., Worcester, Mass. 

Greene, Tweed & Co., 109 Duane St., N. Y. City. 


Paints, Machinery 
Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


rie Shop Machinery 
(See Woodworking Machinery) 


ary Wood and Metal 

Mehl Mach. Tool & Die Co., Roselle, N._J. 
Automatic or hand feeds. Steel cut gears. 

Fitchburg Machine Works, Fitchburg, Mass. 


Phosphor Bronzes 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable: Ambrocom, Phila. 

Bunting Brass & Bronze Co., 726 Spencer St., 
Toledo, Ohio. 

Germann Bronze Co., 345 W. 19th St., Erie, Penn. 

Titanium Alloy Mfg. Co., The, Niagara Falls, N. Y. 


Pipe Bending Machines 

Harrington Son & Co., Inc., Ed., ee Pa. 

Treadwell Engineering Co., 88 West St. . Cc. 

Underwood & Co., H. B., 1026 Hawiliton ‘St., 
Philadelphia, Penn. 

Pipe Cutting and Threading Machines 

Automatic Machine Co., Bridgeport, Con 

Bignall & Keeler Mach. Wks., Edwardsville, Ill. 
Cable: Bikeeler. 
a, sizes, wees %” to 2”, %” to 3 

to 4 » 2%” to 8”, 3%” to 0” i” 

to 12”, 7 to 8” 8” to 18”. 

Curtis & Curtis Co., The, 66 Garden St., Bridge- 
port, Conn, 
Forbes patent pipe-cutting and threading ma- 
chinery; hand, belt or electric power. Also 
— for cutting off the ends of shells, 
pipe, e 

Fox Mach, ‘Co., 1403 W. Ganson St.. Jackson, Mich. 

Geometric Tool Co., New Haven, Conn 
Geometric threading machine for Sauitention of 
small threaded parts. Designed to thread work 
which cannot be economically handled on the 
ordinary screw machine. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Harrington, Son & Co., Inc., Ed., Philadelphia, Pa. 

Landis Machine Co., Waynesboro, Penn. 

Murchey Mach. & Tool Co.,64 Porter St., Detroit. 

Oster Mfg. Co., Cleveland, o* 

Saunders Sons, ’D., Yonkers, N. Y. 

Standard Engineering ,Co., Ellwood City, pom. 

Treadwell Engineering Co., 88 West St., N. C. 

ont Mfg. Co., 55 Amory St., Roxbury, ae 

Trimo pipe cutters, hand operated, 3 sizes, for 
cutting pipe. No. 1 cuts %” to 14%”; No. 2, 
%” to 2”; No. 3, 1” to 3”. See advertisement 
and send for catalog No. 75. 
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The machine equipped with a D & W 
Magnetic Chuck gets the work out faster. 
For there’s no time wasted, fussing with 
clamps and bolts and fixtures. A snap of a 
switch sets up the work—the tool at once 
starts the cut. With the same quickness 
the finished piece is released. And that 
speed means big production. 


Let us tell you of the D & W Magnetic 
Chuck that will speed up your work 


Write for the facts. 
Catalog 10-A on request. 


D & W Fuse Company 


Providence, R. I. 


Eleven Inches Deep 
Through 
Chrome Nickel Steel 


To drill and ream a 27%-inch 
hole, under those conditions, 
would tax the powers of almost 
any drill press. 


Yet the Colburn handles that 
job with ease. Its great strength 
shoots the drill through at the 
highest rate the steel will stand. 
Its absolute rigidity, even under 
the heaviest drilling load, main- 
tains exact accuracy and align- 
ment throughout. 





Tell us of your heavy drilling jobs. 
Let us ve to how speedil 
the Colburn will 1 handle Chean- 


Bulletins on request. 


Colburn Machine Tool Co. 


Franklin, Pa. 
Builders also of Colburn Boring Mills. 
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Spindle head has vertical lever 
feed, accurately counterbalanced. Vertical and 
horizontal feeds are independent, making the 
machine a profiler. Table has hand lever feed, 
also crank feed operated by rack and pinion. 

ame Miller Mfg. Co., Station A, Milwaukee, 

jis. 

Designed and built for the rapid handling and 
accurate hoisting of small duplicate parts. 
Longitudinal feed 12”, transverse feed 444” 
The lower part of column has large pan to 
hold oil drippings and chips. Countershaft has 
two speeds and is self-oiling. 


Milling Machines, Horizontal and Planer Type 

Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 

Beaman & Smith Co., Providence, R. I. 

Becker Milling Machine Co., Hyde Park, Mass. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Cleveland Milling Machine €o., Cleveland, Ohio. 

Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 

Hill, Clarke & Co., Inc., 156 Oliver, Boston, Mass. 

Ingersoll Milling Machine Co., The, Rockford, Ill 
All sizes and designs—ask for bulletin 36. 
Specialists in this line of fixed and adjustable 
crossrail machines. 
Advertisement Page 8. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Milling Machines, Oil Grooving 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Chattanooga Machinery Co., Chattanooga, Tenn. 

Fischer Machine Co., Philadelphia, Penn. 

National Machine Tool Co., Cincinnati, Ohio. 
Internal port, oil grooves for drilling mach. 


Milling Machines, Plain 
Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 
Becker Milling Machine Co., Hyde Park, Mass. 
Bickett Machine & Mfg. Co., Cincinnati, Ohio. 
Bickford Machine Co., Greenfield, Mass. 

Bilton Machine Tool Co., Housatonic Ave., Bridge- 
port, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. IL 
19 sizes—9 cone drive, 10 constant speed. Range 
of feeds from 18”x6"x15” to 50”x14”x21” 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, 

All commercial sizes, 


weight feed. 


cone driven and single 
with table range from 


pulley, high power, 
18”x6”x15” to 50”x14”x21”; 1 hp. to 20 hp.; 
1,400 Ib. to 10,000 Ib. 

Cleveland Milling Machine Co., Coreen, Ohio. 


Coats Mach. Tool Co., Inc., 30 Church i! at 
Fox Mach. Co., 1403 W. Ganson St., Jackson, “Mich. 
Garvin Mach. Co., Spring and Varick St., Y. C. 
Gooley & Edlund, Cortland, 
Manufacturing type, 124” 
12” swing, 8 feed changes. 


” between housing, 


Vandyck, Churchill & Co., N. Y.; Lynd, 
Farquhar & Co., Boston, Mass.; English & 
Miller Co., Detroit, Mich.; Brown & Zortman, 
Pittsburgh, Pa. Foreign Agents: Allied Ma- 


chinery Co. of America, Paris, Petrograd, Brus- 
sels, Turin and Balkan States; C. W. Burton, 
Griffiths & Co., London, Manchester and Glas- 
gow; Barandiaran, Metivier, Gazeau & Cia, 
San Sebastian, Spain. 

Hendey Machine Co., Torrington, Conn. Cable: 
“Hendey.”” Branches: Oliver Bldg., Boston; 
Singer Bldg, New York City, and 565 Washing- 
ton Blvd., Chicago. 

Sizes—Nos. 1, 2, 3, and 4. Belt cone types in 
Nos. 1, 2, and 3; all geared drive types in Nos. 
2, 3 and 4. 

Agents: W. M. Pattison Supply Co., Cleveland, 
Detroit; Syracuse Supply Co., Syracuse, Buf- 
falo; Sherritt & Stoer Co., Philadelphia; 
Laughlin-Barney Mchy. Co., Pittsburgh: A. R 
Williams Mchy. Co., Toronto, Winnipeg, St. 
John and Vancouver; Williams & Wilson, Ltd., 
Montreal; C. W. Burton, Griffiths & Co., London. 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Ingersoll Milling Machine Co., The, Rockford, II. 
For knee type machines. Make specialty of 
combined horizontal and vertical machines. 
Bulletin 31-1. 

See advertisement, page 8. 

Kearney & Trecker Co., Milwaukee, Wis. 

Kempsmth Mfg. Co., Station A, Milwaukee, Wis. 
Cable: Kempsmith, Milwaukee. 

Three sizes, 2 sizes Lincoln type. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, 0. 
Cone type or gear drive. No. 0 to No. 4 cone 
type, No. 2 to No, 5 gear drive. All commercial 
feed ranges: 18” to 50” table travel. Many 

Morton Mfg. Co., Muskegon Heights, Mich. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Oesterlein Machine Co., Cincinnati, Ohio, U. 8. A. 
Cable Address: ‘“Oesterlein Cincinnati.” 
Three sizes for heavy duty and three sizes for 
ordinary service, ranging in table travel from 
20”x7%"x17” to 42”x12”x20”. 

See advertisement. 

Potter & Johnston Machine Co., Pawtucket, R. I. 

Rockford Milling Mach. Co, Rockford, II. 

Simmons Machine Co., Inc., Albany, N. Y 

Steptoe Co., The John. Northside, Cincinnati, 0. 
Cable Address: “Steptoe,” Cincinnati. 

Van Norman Mach. Tool Co., Wilbraham 
Springfield, Mass. 

Warner & Swasey Co., The, Cleveland, Ohio. 

Milling Machines, Portable 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn.. 

Underwood & Co., H. B., 1026 Hamilton St., 
Philadelphia, Penn. 


Ave., 
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Milling Machines, Tiread 
Automatic Machine Co., Bridgeport, Conn. 
Bickford Machine Co., Greenfield, Mass. 
Gisholt Machine Co., ‘Madison, Wis. 
25” and 29” for external and internal 

right- or left-hand, U. S. Standard or metric. 
Harrington Son & Co., Inc., Ed., Philadelphia, Pa. 
Lees-Bradner Co., Cleveland, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Waltham Mach. Works, High St., Waltham, Mass. 


Milling Machines, Universal 

Becker Milling Machine Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Providence, R. L , 
11 sizes—4 cone drive, 7 constant speed. 


Cincinnati Milling Machine Co., Oakley, Cinein-. 


nati, Ohio. 
All commercial sizes, cone driven and single 
pulley, high power, with table range from 


22”x8"x19” to 50”x14”x20”; 2 hp. to 20 hp.; 
3,000 Ib. weight to 10,000 Ib. 

Cleveland Milling Mach. Co. 

Garvin Mach. Co., Spring and Varick St., N. Cc. 

Hendey Machine Co., Torrington, Conn. cable: 
Hendey. Branches : New York, Boston, Chicago. 
Sizes Nos. 1, 2, 3, 4. 
2, 3; all gear drive type in Nos. 1, 2, 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Kearney & Trecker Co., Milwaukee, Wis. 

Kempsmith Mfg. Co., 
Cable: Kempsmith, Milwaukee. Three sizes. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, O, 
No. 1 to No. 4 heavy cone type, No. 2 to No: 
gear drive. Dividing heads for spiral cutting. 

Lees-Bradner Co., Cincinnati, Ohio. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Oesterlein Machine Co., Cincinnati, Ohio, U. S. A. 
Cable Address: ‘“Oesterlein, Cincinnati.” 
Three sizes for heavy duty and three for or- 
dinary service, ranging in table travel from 
30”’x7%)"x17” to 42”x12”x19”. 

See advertisement. 

Potter & Johnston Machine Co., Pawtucket, R. 1 
Automatic milling machines for continuous 
milling equipped with two tables mounted on 
turret base. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Milling Machines, Vertical 

Adams Co., 1901 Bridge Ave., Dubuque, Iowa. 

Becker Milling Machine Co., Hyde Park, Mass. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Bickford Machine Co., Greenfield, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

4 sizes—2 cone drive, 2 constant speed. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Cone driven and single pulley, high power, with 
table range from 28”x12"x20” to 42”x15”x22” ; 
% hp. to 20 hp.; 5,200 Ib. weight to 8,000 Ib. 

Cleveland Milling Mach. Co., Cleveland, Ohio. 

Clough, R. M., Meriden, Conn. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Ingersoll Milling Machine Co., The, Rockford, Il. 
Get bulletin No. 31-I, Advertisement page 8. 

Kearney & Trecker Co., Milwaukee, Wis. 

Knight Machinery Co., W. B., 2000 Lucas Ave., 
St. Louis, Mo. 

LeBlond Mach. Tool Co., The R. K., Cincinnati, 0. 

Mann Corp., Kankakee, IIl. 

Newton Machine Tool Works, 23rd and Vine S&t., 
Philadelphia, Penn. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Potter & Johnston Machine Co., Pawtucket, R. I. 
Automatic milling machines for continuous 
milling equipped with two tables mounted on 

turret base. : 

Rockford Milling Mach. Co., Rockford, Iil. 

Van Norman Mach. Tool Co., 
Springfield, Mass. 


Milling Machines, Worm 

Newton Machine Tool Works, 23rd and Vine S8t., 
Philadelphia, Penn. 

Waltham Mach. Works, High St., Waltham, Mass. 

Motors, Electric 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N. Y. 

Reliance Electric & Engineering Co., 1044 Ivan- 
hoe Road, Cleveland, Ohio. Branches: New 
York, Philadelphia, Chicago. 

D. C. Constant speed. Adjustable speed field 
resistance control type, speed ranges up to 
1:4. Adjustable speed armature -hifting type 
speed ranges up to 1:10. Armature shifting 
type provides unlimited running speeds within 
its range. A. C. Squirrel cage and slip ring 
types. 

Parts for changing belt-driven machine tools to 
motor-drive designed, manufactured and ap- 


plied. 

Sprague Electric Works, 527 W. 34th St., N. Y. C, 

Wagner Electric Mfg. Co., St. Louis, Mo. 
Single-phase motors ; ail commercial frequencies 
and voltages. Require no starting device. 
Polyphase motors—three distinct types ; squirrel 
cage and the “BW” type, a new design requir- 
ing no starting device other than a_ switch. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 

Nameplate 

Matthews & Co., Jas. H., Pittsburgh, Pa. 

Nipple-Threading Machines 

Oster Mfg. Co., Cleveland, Ohio. 

Nut Tappers (See Bolt and Nut Machinery) 

Oil Burners 


Best, W. N., Inc., 11 Broadway, New York Gity. 


Cleveland, orn 
Belt cone type in bay ) & ; 


Station A, Milwaukee, Wis. .. 


Wilbraham Ave., 
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Oil and Grease Cups 

Bay State Stamping Co., yreneaates. Mass. 

Bowen Mfg. Co., Auburn, N . ¥. New York City, 
Chicago, San Francisco. 

Doehler Die Bas Co., Court and Ninth St., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 

Keystone Equipment Co., Philadelphia, Penn. 

Tucker, W. A. & C. F., Hartford, ne 
Tucker oil hole covers and -—, 

Wahlistrom Tool Co., Brooklyn, N. Y. 

Oilers 

American Tube & Stamping Co., Bridgeport, Conn. 

~~ Mfg. Co., Fulton and Goebel Sts., Pittsburgh. 
enn. 

Patent and plain spouts, brazed steel, 4, %, 


pt. 

gichardson-Phentz Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 

Oil Filtering Systems 

Bowser & Co., Inc.,’‘S. F., Fort Wayne, Ind. 

Oil & Waste Saving Mach. Co., Real Estate Trust 
Bldg., Philadelphia, Penn. 

Richardson-Phenix Co,, 119 Reservoir Ave., Mil- 
waukee, Wis. 
Oil filters and automatic systems for circulating, 
filtering and ss cutting oils and com- 
pounds. 

Oil Grooving Machines 

National Machine Tool Co., Cincinnati, Ohio. 

* Internal port oil groovers for drilling machines. 


Oil Stones 


5. Carborundum Co,, Niagara Falls, N. Y. New York 


Philadelphia, Cleveland, 


City, Chicago, Bosto 
Milwaukee, Grand 


Cincinnati, Pittsb 
Rapids ; Manchester, 
Norton Co., Worcester, Mass. 
Vitrified Wheel Co., Westfield, Mass. 
Oil-Storage Systems 
Gilbert & Barker Mfg. Co., 42 Union St., Spring- 
field, Mass. 
Oil storage systems for factories, power plants 
and garages, also tanks and pumps separate, if 
desired. Send for Bulletin 42 and see adver- 
tisement. 


Oils 

Cataract Refining & Mfg. Co., Buffalo, N. Y. Cable: 
Address: “Catarefin,” London, 36 Kingsway. 

Houghton & Co., E. F., 240 W, Somerset St., 
Philadelphia, Penn. 

Texas Company, Dept. A, 17 Battery Pl., N. Y. C. 

Oxygen 

Davis-Bournonville Co., Jersey City, J. 

International Oxygen Co., 115 Bn / Real ~~ = & 

Packing, Hydraulic 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave. 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Packing, Steam 

Graton & Knight Mfg. Co., Worcester, Mass. 

Greene, Tweed & Co., 109 Duane St., N. Y. City. 


Paints, Machinery 
Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


rie Shop Machinery 
(See Woodworking Machinery) 


ary Wood and Metal 

Mehl Mach. Tool & Die Co., Roselle, N._J. 
Automatic or hand feeds. Steel cut gears. 

Fitchburg Machine Works, Fitchburg, Mass. 


Phosphor Bronzes 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable: Ambrocom, Phila. 

Bunting Brass & Bronze Co., 726 Spencer St., 
Toledo, Ohio. 

Germann Bronze Co., 345 W. 19th St., Erie, Penn. 

Titanium Alloy Mfg. Co., The, Niagara Falls, N. Y. 


Pipe Bending Machines 

Harrington Son & Co., Inc., Ed., ee Pa. 

Treadwell Engineering Co., 88 West St. . Cc. 

Underwood & Co., H. B., 1026 Hawiliton ‘St., 
Philadelphia, Penn. 

Pipe Cutting and Threading Machines 

Automatic Machine Co., Bridgeport, Con 

Bignall & Keeler Mach. Wks., Edwardsville, Ill. 
Cable: Bikeeler. 
a, sizes, wees %” to 2”, %” to 3 

to 4 » 2%” to 8”, 3%” to 0” i” 

to 12”, 7 to 8” 8” to 18”. 

Curtis & Curtis Co., The, 66 Garden St., Bridge- 
port, Conn, 
Forbes patent pipe-cutting and threading ma- 
chinery; hand, belt or electric power. Also 
— for cutting off the ends of shells, 
pipe, e 

Fox Mach, ‘Co., 1403 W. Ganson St.. Jackson, Mich. 

Geometric Tool Co., New Haven, Conn 
Geometric threading machine for Sauitention of 
small threaded parts. Designed to thread work 
which cannot be economically handled on the 
ordinary screw machine. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Harrington, Son & Co., Inc., Ed., Philadelphia, Pa. 

Landis Machine Co., Waynesboro, Penn. 

Murchey Mach. & Tool Co.,64 Porter St., Detroit. 

Oster Mfg. Co., Cleveland, o* 

Saunders Sons, ’D., Yonkers, N. Y. 

Standard Engineering ,Co., Ellwood City, pom. 

Treadwell Engineering Co., 88 West St., N. C. 

ont Mfg. Co., 55 Amory St., Roxbury, ae 

Trimo pipe cutters, hand operated, 3 sizes, for 
cutting pipe. No. 1 cuts %” to 14%”; No. 2, 
%” to 2”; No. 3, 1” to 3”. See advertisement 
and send for catalog No. 75. 
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The machine equipped with a D & W 
Magnetic Chuck gets the work out faster. 
For there’s no time wasted, fussing with 
clamps and bolts and fixtures. A snap of a 
switch sets up the work—the tool at once 
starts the cut. With the same quickness 
the finished piece is released. And that 
speed means big production. 


Let us tell you of the D & W Magnetic 
Chuck that will speed up your work 


Write for the facts. 
Catalog 10-A on request. 


D & W Fuse Company 


Providence, R. I. 


Eleven Inches Deep 
Through 
Chrome Nickel Steel 


To drill and ream a 27%-inch 
hole, under those conditions, 
would tax the powers of almost 
any drill press. 


Yet the Colburn handles that 
job with ease. Its great strength 
shoots the drill through at the 
highest rate the steel will stand. 
Its absolute rigidity, even under 
the heaviest drilling load, main- 
tains exact accuracy and align- 
ment throughout. 





Tell us of your heavy drilling jobs. 
Let us ve to how speedil 
the Colburn will 1 handle Chean- 


Bulletins on request. 


Colburn Machine Tool Co. 


Franklin, Pa. 
Builders also of Colburn Boring Mills. 
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Pipe Fitters’ Tools 

Brubaker & Bros., W. L., Millersburg, Penn. 

Butterfield & Co., Derby Line, Vt. 

€leveland Twist Drill Co., Cleveland, Ohie 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Saunders Sons, D., Yonkers, N. Y. 

Btandard Tool Co., Cleveland, Ohie. 

Trimont Mfg. Co., 55 Amory St., Roxbury, Mass. 
U. S. A. Cable Address: “Triwrench.” 
Trimo Stilson pipe wrenches, Trimo chain 
wrenches, Trimo basin wrenches and Trimo pipe 
cutters. See advertisement. Send for Catalog 


No. 75. 

Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 

Williams Co., J. H., 35 Richards St., Brooklyn. 

Piston-Ring Machines 

—~ Machine Co., 10 New Bond St., Worcester, 

ass. 

National-Acme Co., Windsor, Vt., U. S. A. 

Cable: “‘Machine,” Windsor, Vt. 
Gridley piston and ring machines are semi- 
automatic. Turn the outsides of the rings ec- 
centric at the same time that the insides of the 
rings are being bored concentric. Make pistons 
and rings up to 6” in diameter. 

Potter & Johnston Machine Co., Pawtucket, R. L 
Capacity pistons 3” up to 8%” diameter up to 
12” long. Piston = 3” up to 8%” diam., 
any width required. nd for circular 24. 

Pratt & Whitney Co., Hartford, Conn. 

Walker Co., O. S., Worcester, Mass. 

Planer, Parallels ’ 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Walker Co., 0. S., Worcester, Mass. 

Planing Machines 

American Tool Works Co., The, Cincinnati, U. 8. 
A. Cable: “Lathe, Cincinnati.” 

Sizes 24, 26, 28, 30, 36, 42, 48, 60” between 
housings. Built with 1, 2, 3 or 4 heads and 6 
different types of drive: Single speed, belt or 
motor drive; double speed through 2-speed 
countershaft; 4 speed, through patented cone 
speed variator for belt or motor drive and with 
variable speed motor drive with reversing mo- 
tor equipment. All sizes are equipped alum- 
inum tight pulleys. 

See our advertisement on pages 14 and 15. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 
Gear and rack planers. Outside diameter of 

ars, 28”. Length of rack in one setting, 30”. 
ngth of rack in two settings, 60”. Width of 
face, 8”. Size of teeth, 4 diametral pitch. 

Cincinnati Planer Co., The, Cincinnati, Ohio. 
Cable: Planer. 

22” to 96” planers, frog and switch, shoe and 
wedge and cylinder planers. 

Patent “Tu-Speed” type, quick reverse aluminum 
pulleys, all poms inside beds, safely locking 
device, simplex feed gears, patent power elevat- 
ing device, patent tumbler and dogs, ball bear- 
ings on f screws. 

Agents: Prentiss Tool & Supply Co., New York; 
W. E. Shipley Mchy, Co., Philadelphia ; Motch 
& Merryweather Co., Cleveland, Ohio; Marshall 
& Huschart Co., Chicago. 

Uleveland Planer Works, 3148 Superior Ave., 
Cleveland, Ohio. Open side, and switch. 
Seven sizes. Capacities 26” to 72”, any length. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Gray Co., The G. A., Cincinnati, Ohio. Cable: 
Address: “Gray, Cincinnati.” 

Thirty sizes : 22x22” to 84”x60”. Spur geared 
and spiral geared planers. Constant and vari- 
able speed. Belt and motor driven. 

Foreign Agents: Iznosskoff Suckau & Co., Pet- 
rograd; R. 8. Stokvis & Fils, Ltd., Paris; R. 8. 
Stokvis & Zonen, Ltd, otterdam; Chas. 
Churchill & Co., London, Stockholm and Zu- 
rich ; Superior Export Co., Shanghai ; Yamatake 
& Co., Tokio; Foss & Hill Machinery Co., Mon- 
treal; H. W. Petrie Ltd., Toronto. 

Hamilton Machine Tool Co., Hamilton, Ohio. 

Cable Address: Hilker, Hamilton, Ohio. 
Sizes 24, 30, 36, 42, 48 and 54”; also widened 
planers furnished with one or two heads on 
cross rail and with side heads on 36” and 
larger. Patented variable speed mechanism 
when required. Also motor drive, either plain 
or reversing. Aluminum driving pulley regu- 
larly furnished on all sizes. 

fill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Morton Mfg. Co., Muskegon Heights, Mich 


' Newton Machine Tool Works, 23rd and Vine St., 


Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 
Bimmons Machine Co., Inc., Albany N. Y. 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
Toomey, Inc., Frank, Philadelphia, Penn. — 
Whitcomb-Blaisdell Machine Tool Co., Worcester, 


Mass. 
Sizes 20”, 24”, 26”, 30”, 36”, 42”, 48” between 
housings. Patented second belt drive construc- 
tion, single speed and double speed through two- 
speed countershaft; belt and motor drive. All 
sizes equipped with aluminum pullers. Patent- 
ed cross-rail binder. Patented self-locking dogs, 
deep beds om small as well as large sizes. 

Woodward & Powell Planer Co., Worcester, Mass. 

Planing Machines, Portable 

®Wewton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Pianing Machines, Rotary 

Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Underwood & Co., H. B., 1026 Hamilton &t., 
Philadelphia, Penn. 


Plate Rolls 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Pneumatic Tools 

Chicago |  wpemee Tool Co., Fischer Bldg., Chi- 
cago, Ill. 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

Independent Pneumatic Tool Co., Thor Bildg., 
Chicago, Ill. 

Ingersoll-Rand Co., 11 Broadway, New York City. 


Pressed Steel Parts 

Geuder, Paeschke & Frey Co., 1301 St. Paul Ave., 
Milwaukee, Wis. 

New Britain Machine Co., New Britain, Conn. 

Presses, Arbor 

Atlas Press Co., 317 Park St., Kalamazoo, Mich. 

Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
ford, Ill. 

Metalwood Mfg. Co., Detroit, Mich. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich, 

Presses, Banding 

Cleveland Crane & Engineering Co., Wickliffe, 0. 

Metalwood Mfg. Co., Detroit, Mich. 


Presses, Broaching 

Atlas Press Co., 317 Park St., Kalamazoo, Mich. 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Metalwood Mfg. Co., Detroit, Mich. 

Presses, Drop and Forging 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Elmes, Chas. F., 1001 Fulton St., Chicago, III. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Toledo Machine & Tool Co., Toledo, Ohio. 

Presses, Foot and Hand 

Atlas Press Co., 317 Park St., Kalamazoo, Mich. 

Rliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Ferracute Machine Co., Bridgeton, N. J. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
Heavy machine for light metal stamping. 

Shuster Co., The F. B., New Haven, Conn. 

Taylor & Fenn Co., The, Hartford, Conn. 


Presses, Forcing 

Atlas Press Co., 317 Park St., Kalamazoo, Mich. 

Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
ford, Ill. 

Billings & Spencer Co., Hartford, Conn. 

Lucas Machine Tool Co., E. 99th St. and N. Y. C. 
R.R., Cleveland. Cable: Lucas, Cleveland. 
Three sizes. Capacities, 15, 30 and 50 tons. 
Power machines for operations requiring pres- 
sure, such as forcing arbors, bushings, shafts 
or pins in or out of holes, bending, or straight- 
ening, broaching, etc. 

Metalwood Mfg. Co., Detroit, Mich. 

Presses, Hydraulic 

Dudgeon, Richard, Broome & Columbia St., N. Y. C. 

Elmes, Chas. F., 1001 Fulton, Chicago, Il. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Metalwood Mfg. Co., Detroit, Mich. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Watson-Stillman Co., 42 Church St., N. Y. City. 

Presses, Pneumatic and Steam 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Metalwood Mfg. Co., Detroit, Mich. 


Presses, Power 
Barnes Co., W. F. & John, 1995 Ruby St., Rock- 


ord, Ill. 
Blake & Johnson Co., The—Waterbury, Conn. 
Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 
Ferracute Machine Co., Bridgeton, N. J. 
La Salle Machine & Tool Co., Salle, Til. 
Niagara Mach. & Tool Works, Buffalo, N. Y. 
Rowbottom Machine Co., The, Waterbury, Conn. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Presses, Screw 
1 ca. W. F. & John, 1995 Ruby St., Rock- 
‘ord, Til. 
Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 


Profiling Machines 

Becker Milling Machine Co., Hyde Park, Mass. 

Garvin Mach. Co., y wg Varick St., N. Y. C. 

Keller Mech. Eng. ., Brooklyn, N. Y. Agents: 
England, France, Italy, Alfred Herbert, Ltd. 
A end sinking dies, etc., up to 22” 
iy . 

Newton Machine Tool Works, 23rd and Vine St., 
Pniladelphia, Penn. 

Pratt & Whitney Co., Hartford, Conn.. 

Stark Tool Co., Waltham, Mass. 

Protractors 

Starrett Co., L. 8., Athol, Mass. 

Publishers 

McGraw-Hill Book Co., 239 W.. 39th St.. N. Y. €. 

Wiley & Sons, Inc., John, 432 4th Ave., N. Y. C. 

Pulley Blocks 

Wright Mfg. Co., Lisbon, Ohio. 

Pulley Turning and Boring Machines 

American Tool Works Co., Cincinnati, Ohio. 

Link-Belt Co., Chicago, Philadelphia. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C 
Steel split pulleys. Sizes 3” to 120” diameter. 
Put on shaft by means of interchangeable 
bushings. Grooved face belt contact. 

Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 

Pulleys, Cork Insert 

American Pulley Co., 29th and Bristol, Phila., 
Pa. 33 Greene St., N. Y¥. City; 124 S. Clinton 
St., Chicago; 165 Pearl St., Boston; 536 First 
Ave., S., Seattle. Cabie: Amerpulley. 

Pulleys, Metal 

American Pulley Co., 29th & Bristol, Phila., Pa. 

Caldwell Co., Inc., W. E., Louisville, Ky. 
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Brown Co., A. & F., 79 Barclay St., N. Y. C. 

Transmission Ball Bearing Co., 1050 Military 
Road, Buffalo, N. Y. 

Pumps, Hydraulic 

Elmes, Chas. F., 1001 Fulton, Chicago, II. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Metalwood Mfg. Co., Detroit, Mich. 

Watson-Stillman Co., 42 Church St.. N. Y. City. 

Wilmarth & Marman Co., 1187 Monroe Ave. 
Grand Rapids, Mich 

Worthington Pump & Machinery Corporation, 115 
Broadway. New York City. 


Pumps, Lubricant and Oil 

Bowser & Co., S. F., Fort Wayne, Ind. 

Fulflo Pump Co., Cincinnati, Ohio. 

“Fulfio” lubricant pump. Centrifugal pump re- 
quiring no check, relief valves or strainers. 
Deliver 15 gal. per min. with a %-in. stream. 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 

Roper & Co., C. F., Hopedale, Mass., U. S. A. 
Roper geared circulating pumps, both one way 
and reversing. No priming required. Variable 
delivery, without separate valves. Construction 
prevents chips entering. 

Trahern Pump Co., Rockford, Il. 

Rotary Pumps for all purposes. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Pumps, Pneumatic and Steam 

Ingersoll-Rand Co., 11 Broadway, New York City. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Punches, Center 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Goodell-Pratt Co., Greenfield, Mass. 
Hammacher, Schlemmer & Co., New York City. 
Starrett Co., L. S., Athol, Mass. 


Punches, Hand 

Armstrong-Blum Mfg. Co., Chicago, IIl. 

Punches, Hydraulic 

Dudgeon, Richard, Broome & Columbia St., N. Y. C 
Watson-Stillman Co., 42 Church St., N. Y, City. 


Punches, Power 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 
Ferracute Machine Co., Bridgeton, N. J. 

Long & Allstatter Co., Hamilton, Ohio. 

Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 
Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 
Union Mfg. Co., New Britain, Conn. 

Union Tool Co., Orange, Mass. 


Punching and Shearing Machines 
Royersford Fdry. & Mach. Co., Royersford, Penn. 


Pyrometers, Electric 

Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 

Falbro Electrical Instrument Co., Philadelphia, Pa. 

Thwing Instrument Co., 3339 Lancaster Ave., Phil- 
adelphia, Penn. 

furnaces of every kind. Thermo-couples of 

base metal or platinum. Fahrenheit or Centi- 
grade scales. 

Pyrometers, Radiation 

Thwing Instrument Co., 3339 Lancaster Ave., Phil- 
adelphia. 
For steel mills and work involving temperatures 
too high for platinum thermo-couples. 

Rack Cutting Machines 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Gould & Eberhardt, Newark. N. J. 
Light type, 36”x6” and 72”x10”. Heavy type, 
6’x12”, 8’x12”, 10’x12”. 

LeBlond Machine Tool Co., R. K., Cincinnati, 0. 


Racks, Cut 

Boston Gear Wks., Norfolk Downs, Quincy, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Crofoot Gear Works, Station “‘A,” 31 Ames St., 
Cambridge, Mass. 

Earle Gear & Machine Co., 4701 Stenton Ave., 
Philadelphia, Penn. 

Fawcus Machine Co., Pittsburgh, Penn. 

Grant Gear Works, Inc., 151 Pearl St., Boston. 

Horsburgh & Scott Co., Cleveland, Ohio. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 

Moltrup Steel Products Co., Beaver Falls, Penn. 

Newark Gear Cutting Machine Co., Newark, N. J. 

New Britain Machine Co., New Britain, Conn. 

Philadelphia Gear Works, Vine St. and Reading 
R.R., Philadelphia, Penn. ‘ 

Taft-Pierce Mfg. Co., Woonsocket, R. I. 

Racks, Storage (See Furniture, Machine Shop) 

Radiators, Japanning Oven 

American Gas Furnace Co., 24 John St., N, Y. C. 


Rammers, Foundry 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Ingersoll-Rand Co., 11 Broadway, New York City. 
Reamer Holders 
Colburn Mach. Tool Co., Franklin, Penn. 
Gisholt Machine Co., Madison, Wis. 
Especially adapted for use in turret lathes and 
vertical boring mills. 
Reamers, Electric 
Standard Electric Tool Co., Cincinnati, Ohio. 
Reamers, Expanding 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Clough, R. M., Meriden, Conn. 
Gisholt Machine Co., Madison, Wis. 
%” to 6%” solid adjustable of the shell, hand 
and chucking type. 
McCrosky Reamer Co., The, Meadville, Penn., 
Philadelphia, Penn. 
U. 8S. A. Export Agent: Benjamin Whittaker. 
21 State St., New York. 











June 28, 1917 


Are your turret lathes and screw machines 
equipped with Modern Die Heads? 


New York Office: 2 Rector Street 


Buying—AMERICAN MACHINIS T—Section 


If not, you should investigate the Modern at once if 
you desire to promote the efficiency of the work you 
are doing and the scope of the work you can do in 
your thread cutting department. 





Modern Self-Opening Dies are as efficient on large diameters 
as small—they are universal in their utility, in that any form 
or pitch, right-or left-hand thread of any diameter within the 
capacity of the respective heads can be successfully cut with 
a single style. Above is a Modern of 1$-in. capacity as applied 
to one of the most prominent turret lathes. Progressive man- 
ufacturers everywhere have realized the advantage of 
equipping with Moderns. 


Service is our watchword 


Write us for further information—our 
service bulletin is free for the asking. 


Modern ‘Tool Company 


Main Office and Works: Fourth and French Streets, Erie, Pa. 
Chicago Office: 32 N. Clinton Street 


Detroit Office: 1223 Dime Bank Building 
F. Wesley Parker, Res. Engr. and Export Mér., 2 Rector Street, New York 
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Pipe Fitters’ Tools 

Brubaker & Bros., W. L., Millersburg, Penn. 

Butterfield & Co., Derby Line, Vt. 

€leveland Twist Drill Co., Cleveland, Ohie 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Saunders Sons, D., Yonkers, N. Y. 

Btandard Tool Co., Cleveland, Ohie. 

Trimont Mfg. Co., 55 Amory St., Roxbury, Mass. 
U. S. A. Cable Address: “Triwrench.” 
Trimo Stilson pipe wrenches, Trimo chain 
wrenches, Trimo basin wrenches and Trimo pipe 
cutters. See advertisement. Send for Catalog 


No. 75. 

Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 

Williams Co., J. H., 35 Richards St., Brooklyn. 

Piston-Ring Machines 

—~ Machine Co., 10 New Bond St., Worcester, 

ass. 

National-Acme Co., Windsor, Vt., U. S. A. 

Cable: “‘Machine,” Windsor, Vt. 
Gridley piston and ring machines are semi- 
automatic. Turn the outsides of the rings ec- 
centric at the same time that the insides of the 
rings are being bored concentric. Make pistons 
and rings up to 6” in diameter. 

Potter & Johnston Machine Co., Pawtucket, R. L 
Capacity pistons 3” up to 8%” diameter up to 
12” long. Piston = 3” up to 8%” diam., 
any width required. nd for circular 24. 

Pratt & Whitney Co., Hartford, Conn. 

Walker Co., O. S., Worcester, Mass. 

Planer, Parallels ’ 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Walker Co., 0. S., Worcester, Mass. 

Planing Machines 

American Tool Works Co., The, Cincinnati, U. 8. 
A. Cable: “Lathe, Cincinnati.” 

Sizes 24, 26, 28, 30, 36, 42, 48, 60” between 
housings. Built with 1, 2, 3 or 4 heads and 6 
different types of drive: Single speed, belt or 
motor drive; double speed through 2-speed 
countershaft; 4 speed, through patented cone 
speed variator for belt or motor drive and with 
variable speed motor drive with reversing mo- 
tor equipment. All sizes are equipped alum- 
inum tight pulleys. 

See our advertisement on pages 14 and 15. 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 
Gear and rack planers. Outside diameter of 

ars, 28”. Length of rack in one setting, 30”. 
ngth of rack in two settings, 60”. Width of 
face, 8”. Size of teeth, 4 diametral pitch. 

Cincinnati Planer Co., The, Cincinnati, Ohio. 
Cable: Planer. 

22” to 96” planers, frog and switch, shoe and 
wedge and cylinder planers. 

Patent “Tu-Speed” type, quick reverse aluminum 
pulleys, all poms inside beds, safely locking 
device, simplex feed gears, patent power elevat- 
ing device, patent tumbler and dogs, ball bear- 
ings on f screws. 

Agents: Prentiss Tool & Supply Co., New York; 
W. E. Shipley Mchy, Co., Philadelphia ; Motch 
& Merryweather Co., Cleveland, Ohio; Marshall 
& Huschart Co., Chicago. 

Uleveland Planer Works, 3148 Superior Ave., 
Cleveland, Ohio. Open side, and switch. 
Seven sizes. Capacities 26” to 72”, any length. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Gray Co., The G. A., Cincinnati, Ohio. Cable: 
Address: “Gray, Cincinnati.” 

Thirty sizes : 22x22” to 84”x60”. Spur geared 
and spiral geared planers. Constant and vari- 
able speed. Belt and motor driven. 

Foreign Agents: Iznosskoff Suckau & Co., Pet- 
rograd; R. 8. Stokvis & Fils, Ltd., Paris; R. 8. 
Stokvis & Zonen, Ltd, otterdam; Chas. 
Churchill & Co., London, Stockholm and Zu- 
rich ; Superior Export Co., Shanghai ; Yamatake 
& Co., Tokio; Foss & Hill Machinery Co., Mon- 
treal; H. W. Petrie Ltd., Toronto. 

Hamilton Machine Tool Co., Hamilton, Ohio. 

Cable Address: Hilker, Hamilton, Ohio. 
Sizes 24, 30, 36, 42, 48 and 54”; also widened 
planers furnished with one or two heads on 
cross rail and with side heads on 36” and 
larger. Patented variable speed mechanism 
when required. Also motor drive, either plain 
or reversing. Aluminum driving pulley regu- 
larly furnished on all sizes. 

fill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Morton Mfg. Co., Muskegon Heights, Mich 


' Newton Machine Tool Works, 23rd and Vine St., 


Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 
Bimmons Machine Co., Inc., Albany N. Y. 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
Toomey, Inc., Frank, Philadelphia, Penn. — 
Whitcomb-Blaisdell Machine Tool Co., Worcester, 


Mass. 
Sizes 20”, 24”, 26”, 30”, 36”, 42”, 48” between 
housings. Patented second belt drive construc- 
tion, single speed and double speed through two- 
speed countershaft; belt and motor drive. All 
sizes equipped with aluminum pullers. Patent- 
ed cross-rail binder. Patented self-locking dogs, 
deep beds om small as well as large sizes. 

Woodward & Powell Planer Co., Worcester, Mass. 

Planing Machines, Portable 

®Wewton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Pianing Machines, Rotary 

Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Underwood & Co., H. B., 1026 Hamilton &t., 
Philadelphia, Penn. 


Plate Rolls 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Pneumatic Tools 

Chicago |  wpemee Tool Co., Fischer Bldg., Chi- 
cago, Ill. 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

Independent Pneumatic Tool Co., Thor Bildg., 
Chicago, Ill. 

Ingersoll-Rand Co., 11 Broadway, New York City. 


Pressed Steel Parts 

Geuder, Paeschke & Frey Co., 1301 St. Paul Ave., 
Milwaukee, Wis. 

New Britain Machine Co., New Britain, Conn. 

Presses, Arbor 

Atlas Press Co., 317 Park St., Kalamazoo, Mich. 

Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
ford, Ill. 

Metalwood Mfg. Co., Detroit, Mich. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich, 

Presses, Banding 

Cleveland Crane & Engineering Co., Wickliffe, 0. 

Metalwood Mfg. Co., Detroit, Mich. 


Presses, Broaching 

Atlas Press Co., 317 Park St., Kalamazoo, Mich. 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Metalwood Mfg. Co., Detroit, Mich. 

Presses, Drop and Forging 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Elmes, Chas. F., 1001 Fulton St., Chicago, III. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Toledo Machine & Tool Co., Toledo, Ohio. 

Presses, Foot and Hand 

Atlas Press Co., 317 Park St., Kalamazoo, Mich. 

Rliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Ferracute Machine Co., Bridgeton, N. J. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
Heavy machine for light metal stamping. 

Shuster Co., The F. B., New Haven, Conn. 

Taylor & Fenn Co., The, Hartford, Conn. 


Presses, Forcing 

Atlas Press Co., 317 Park St., Kalamazoo, Mich. 

Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
ford, Ill. 

Billings & Spencer Co., Hartford, Conn. 

Lucas Machine Tool Co., E. 99th St. and N. Y. C. 
R.R., Cleveland. Cable: Lucas, Cleveland. 
Three sizes. Capacities, 15, 30 and 50 tons. 
Power machines for operations requiring pres- 
sure, such as forcing arbors, bushings, shafts 
or pins in or out of holes, bending, or straight- 
ening, broaching, etc. 

Metalwood Mfg. Co., Detroit, Mich. 

Presses, Hydraulic 

Dudgeon, Richard, Broome & Columbia St., N. Y. C. 

Elmes, Chas. F., 1001 Fulton, Chicago, Il. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Metalwood Mfg. Co., Detroit, Mich. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Watson-Stillman Co., 42 Church St., N. Y. City. 

Presses, Pneumatic and Steam 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Metalwood Mfg. Co., Detroit, Mich. 


Presses, Power 
Barnes Co., W. F. & John, 1995 Ruby St., Rock- 


ord, Ill. 
Blake & Johnson Co., The—Waterbury, Conn. 
Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 
Ferracute Machine Co., Bridgeton, N. J. 
La Salle Machine & Tool Co., Salle, Til. 
Niagara Mach. & Tool Works, Buffalo, N. Y. 
Rowbottom Machine Co., The, Waterbury, Conn. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Presses, Screw 
1 ca. W. F. & John, 1995 Ruby St., Rock- 
‘ord, Til. 
Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 


Profiling Machines 

Becker Milling Machine Co., Hyde Park, Mass. 

Garvin Mach. Co., y wg Varick St., N. Y. C. 

Keller Mech. Eng. ., Brooklyn, N. Y. Agents: 
England, France, Italy, Alfred Herbert, Ltd. 
A end sinking dies, etc., up to 22” 
iy . 

Newton Machine Tool Works, 23rd and Vine St., 
Pniladelphia, Penn. 

Pratt & Whitney Co., Hartford, Conn.. 

Stark Tool Co., Waltham, Mass. 

Protractors 

Starrett Co., L. 8., Athol, Mass. 

Publishers 

McGraw-Hill Book Co., 239 W.. 39th St.. N. Y. €. 

Wiley & Sons, Inc., John, 432 4th Ave., N. Y. C. 

Pulley Blocks 

Wright Mfg. Co., Lisbon, Ohio. 

Pulley Turning and Boring Machines 

American Tool Works Co., Cincinnati, Ohio. 

Link-Belt Co., Chicago, Philadelphia. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C 
Steel split pulleys. Sizes 3” to 120” diameter. 
Put on shaft by means of interchangeable 
bushings. Grooved face belt contact. 

Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio. 

Wilmarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 

Pulleys, Cork Insert 

American Pulley Co., 29th and Bristol, Phila., 
Pa. 33 Greene St., N. Y¥. City; 124 S. Clinton 
St., Chicago; 165 Pearl St., Boston; 536 First 
Ave., S., Seattle. Cabie: Amerpulley. 

Pulleys, Metal 

American Pulley Co., 29th & Bristol, Phila., Pa. 

Caldwell Co., Inc., W. E., Louisville, Ky. 


MACHINIS T—Section 





Vol. 46, No. 26 


Brown Co., A. & F., 79 Barclay St., N. Y. C. 

Transmission Ball Bearing Co., 1050 Military 
Road, Buffalo, N. Y. 

Pumps, Hydraulic 

Elmes, Chas. F., 1001 Fulton, Chicago, II. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Metalwood Mfg. Co., Detroit, Mich. 

Watson-Stillman Co., 42 Church St.. N. Y. City. 

Wilmarth & Marman Co., 1187 Monroe Ave. 
Grand Rapids, Mich 

Worthington Pump & Machinery Corporation, 115 
Broadway. New York City. 


Pumps, Lubricant and Oil 

Bowser & Co., S. F., Fort Wayne, Ind. 

Fulflo Pump Co., Cincinnati, Ohio. 

“Fulfio” lubricant pump. Centrifugal pump re- 
quiring no check, relief valves or strainers. 
Deliver 15 gal. per min. with a %-in. stream. 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 

Roper & Co., C. F., Hopedale, Mass., U. S. A. 
Roper geared circulating pumps, both one way 
and reversing. No priming required. Variable 
delivery, without separate valves. Construction 
prevents chips entering. 

Trahern Pump Co., Rockford, Il. 

Rotary Pumps for all purposes. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 

Pumps, Pneumatic and Steam 

Ingersoll-Rand Co., 11 Broadway, New York City. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Punches, Center 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Goodell-Pratt Co., Greenfield, Mass. 
Hammacher, Schlemmer & Co., New York City. 
Starrett Co., L. S., Athol, Mass. 


Punches, Hand 

Armstrong-Blum Mfg. Co., Chicago, IIl. 

Punches, Hydraulic 

Dudgeon, Richard, Broome & Columbia St., N. Y. C 
Watson-Stillman Co., 42 Church St., N. Y, City. 


Punches, Power 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 
Ferracute Machine Co., Bridgeton, N. J. 

Long & Allstatter Co., Hamilton, Ohio. 

Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 
Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 
Union Mfg. Co., New Britain, Conn. 

Union Tool Co., Orange, Mass. 


Punching and Shearing Machines 
Royersford Fdry. & Mach. Co., Royersford, Penn. 


Pyrometers, Electric 

Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 

Falbro Electrical Instrument Co., Philadelphia, Pa. 

Thwing Instrument Co., 3339 Lancaster Ave., Phil- 
adelphia, Penn. 

furnaces of every kind. Thermo-couples of 

base metal or platinum. Fahrenheit or Centi- 
grade scales. 

Pyrometers, Radiation 

Thwing Instrument Co., 3339 Lancaster Ave., Phil- 
adelphia. 
For steel mills and work involving temperatures 
too high for platinum thermo-couples. 

Rack Cutting Machines 

Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Gould & Eberhardt, Newark. N. J. 
Light type, 36”x6” and 72”x10”. Heavy type, 
6’x12”, 8’x12”, 10’x12”. 

LeBlond Machine Tool Co., R. K., Cincinnati, 0. 


Racks, Cut 

Boston Gear Wks., Norfolk Downs, Quincy, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Crofoot Gear Works, Station “‘A,” 31 Ames St., 
Cambridge, Mass. 

Earle Gear & Machine Co., 4701 Stenton Ave., 
Philadelphia, Penn. 

Fawcus Machine Co., Pittsburgh, Penn. 

Grant Gear Works, Inc., 151 Pearl St., Boston. 

Horsburgh & Scott Co., Cleveland, Ohio. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 

Moltrup Steel Products Co., Beaver Falls, Penn. 

Newark Gear Cutting Machine Co., Newark, N. J. 

New Britain Machine Co., New Britain, Conn. 

Philadelphia Gear Works, Vine St. and Reading 
R.R., Philadelphia, Penn. ‘ 

Taft-Pierce Mfg. Co., Woonsocket, R. I. 

Racks, Storage (See Furniture, Machine Shop) 

Radiators, Japanning Oven 

American Gas Furnace Co., 24 John St., N, Y. C. 


Rammers, Foundry 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Ingersoll-Rand Co., 11 Broadway, New York City. 
Reamer Holders 
Colburn Mach. Tool Co., Franklin, Penn. 
Gisholt Machine Co., Madison, Wis. 
Especially adapted for use in turret lathes and 
vertical boring mills. 
Reamers, Electric 
Standard Electric Tool Co., Cincinnati, Ohio. 
Reamers, Expanding 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Clough, R. M., Meriden, Conn. 
Gisholt Machine Co., Madison, Wis. 
%” to 6%” solid adjustable of the shell, hand 
and chucking type. 
McCrosky Reamer Co., The, Meadville, Penn., 
Philadelphia, Penn. 
U. 8S. A. Export Agent: Benjamin Whittaker. 
21 State St., New York. 
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Are your turret lathes and screw machines 
equipped with Modern Die Heads? 


New York Office: 2 Rector Street 


Buying—AMERICAN MACHINIS T—Section 


If not, you should investigate the Modern at once if 
you desire to promote the efficiency of the work you 
are doing and the scope of the work you can do in 
your thread cutting department. 





Modern Self-Opening Dies are as efficient on large diameters 
as small—they are universal in their utility, in that any form 
or pitch, right-or left-hand thread of any diameter within the 
capacity of the respective heads can be successfully cut with 
a single style. Above is a Modern of 1$-in. capacity as applied 
to one of the most prominent turret lathes. Progressive man- 
ufacturers everywhere have realized the advantage of 
equipping with Moderns. 


Service is our watchword 


Write us for further information—our 
service bulletin is free for the asking. 


Modern ‘Tool Company 


Main Office and Works: Fourth and French Streets, Erie, Pa. 
Chicago Office: 32 N. Clinton Street 


Detroit Office: 1223 Dime Bank Building 
F. Wesley Parker, Res. Engr. and Export Mér., 2 Rector Street, New York 
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National Tool Co., The, Cleveland, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 
Reamers, Solid 
Advance Tool Co., Cincinnati, Ohlo. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Brubaker & Bros., W. L., Millersburg, Penn. 
Buckeye Twist Drill Co., "Alliance, Ohio. 
Fluted chucking, fluted chucking rose, shell-free 
—- “ chucking, locomotive taper, bridge and 
an 
Butterfield & Co., Derby Line, Vt. 
Clark Equipment Co. (Celfor), Buchanan, Mich. 
Cleveland Twist Drill Co., E. 49th St. and Lake- 
side Ave., Cleveland, Ohio. New York, 30 
Reade St. ; Chicago, 9 N. Jefferson St. 
Reamers of all sizes and types. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Tool Co., The, Cleveland, Ohio. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Reed Mfg. Co., Erie, Penn, 
Standard Tool Co., Cleveland, Ohio. 
Union Twist Drill Co. ., Athol, Mass. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Whitman & Barnes Mfg. Co., Akron, Ohio. 


Recorders, Pressure 
Bristol Co., Waterbury, Conn 
Brown Instrument Co., Philadelphia, Penn. 


Recorders, Temperature 

Falbro Elec. Instrument Co., Philadelphia, Penn. 

Thwing Instrument Co., 3339 Lancaster Ave., 
Philadelphia. 

Recorders, Time 

Bristol Co., Waterbury, Conn. 

Gisholt Machine Co., Madison, Wis. 
Workmen’s “‘Time-on-the-Job” recorders. 


Rectifiers 
Wagner Elec. Mfg. Co., St. Louis, Mo. 
For charging small storage batteries direct 
from alternating-current lines. 
Rheostats 
General Electric Co., yg 
Westinghouse Elec. & Mfg. Co., E 
Rivet Making Machinery 
~— Co., The, Asa S., 605 Franklin Ave., Hartford, 
‘onn. 
Rivet heading and upsetting machinery. 
National Machinery Co., Tiffin, Ohio, 
Riveters, Hydraulic, Pneumatic and Steam 
Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 
independent Pneumatic Tool Co., Thor Bldg., 
Chicago, Til. 
Ingerso.. - Rand Co., 11 Broadway, New York City. 


Riveting Machines 

Bilton Mach. Tool Co., Housatonic Avé., Bridge- 
port, Conn. 

Grant Mfg. & Machine Co., 85 Silliman Ave., 
Bridgeport. Conn. 

Long & Allstatter os Hamilton, Ohio. 

Shuster Co., .he F. B., New Haven, Conn. 

Thomson Electric Welder Co., Lynn, Mass. 

Townsend Mfg. Co., H. P., Hartford, Conn. 


Rod Cutters and Shears, Hand 

Tucker, W. A. & C. F., Hartford, Conn. 
Hercules shears and rod cutters. 
See advertisement and send for catalog. 

Rolling Mill Equipment 

Standard Engineering Co., Ellwood Citv. Penn. 

Rolling Mills, Cold 

Blake & Johnson Co., The, Waterbury, Conn. 

Rules, Steel 

Brown & Sharpe 

Goodell-Pratt Co., Greenfield, Mass 

Hammacher, Schlemmer & Co. be New York City. 

Starrett Co., L. S., Athol, Mags, 

Rust Preventitives 

Globe am yt é 1 eee Co., 1250 W. 76th St., 
Cleveland, 0) 

Houghton & _ “£. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Oakley Chemical Co., 24 ng a, N. ¥. 6 

Warren Bros. Co., Bosto 

Geuder, Paeschke & 7. con “7301 St. Paul Ave., 
Milwaukee, Wis. 


Safety Devices, Press 
Benjamin Electric Mfg. Co., 120 Sangamon S&t., 
Chicago, Til. 


Safety Supplies 

Strong, Kennard & Nutt Co., Cleveland, Ohio. 

Sand-Blast Apparatus 

Betton, J 26 Park Place, New York ow. 

Hoevel Mfg. ‘Corporation, 50 Church St., N. Y. C. 
Sand blast barrels, tables, rooms, "Ns 

Mott Sand Blast Co., 8*Frost St., Brooklyn, N. Y. 

Pangborn Corp., Hagerstown, Md. Box 855. 

Paxson Co., J. w., 1021 N. Delaware Ave., Phila- 
delphia, Penn. 

Sand Rammers, Pneumatic 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 


Saw Frames and Blades, Hack 

American Saw & Mfg. Co., Springfield, Mass., 
U. Ss. A. “Lenox” brand tungsten hack saw 
blades. All sizes, for both hand and power use. 
Flexible back and all hard. 

Coats Mach, Tool Co., Inc., 30 Church St., N. Y. C. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark “Sterling.” 8” to 36” blades. 

Goodell-Pratt Co., Greenfield, Mass. 

Hammacher, Schiemmer & Co. » New York City. 

Massachusetts Saw Wks., Springfield, Mass., U. ‘A. 
Victor hack saw blades. 

Napier Saw Wks., Inc., Springfield, Mass. 
“Quality” Hack “Band and circular metal cutting 


' Pittsburgh, Pa. 


Mfg. Co., Providence, R. Y. 





— for all purposes. Send for illustrated 


catalog. 

Racine Tool & Machine Co., 1400 Jones Ave., 

Racine, Wis. 

Simonds 4 Co., Fitchburg, Mass. Established 
1832. th St. ‘and Western Ave., Chicago, III. ; 

90 West , At, New York City. 

Makers of saws, machine knives, files and steel. 
Smith & Hemenway Co., 261 Broadway, N. Y. C. 
Starrett Co., L. S., Athol, Mass. 

Thompson & Son Co., Hy. G., New Haven, Conn. 
West Haven Mfg. Co., New Haven, Conn. 


Sawing Machines, Metal 
Armstrong-Blum Mfg. Co., 347 N. Francisco Ave., 


Chicago, Il. 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Cochrane-Bly Co., Rochester 4 
5 sizes, 4” to 8%”. Feeds %” to 2”. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark “Sterling.” Capacity 5x5” to 8x12”. 

Earle Gear & Machine Co., 4701 Stenton Ave., 
Philadelphia, Penn. 

Gorton Machine Co., Geo., Racine, Wis. 

Hoefer Mfg. Co., Freeport, Ill. 

Massachusetts Saw Wks., Springfield, Mass., U.S.A. 
No. 5 hack saw machine for cutting of all 
metals up to 9”x9” ; two speeds, patent swivel- 
jawed vise, automatic lift, rotary pump. 

Napier Saw Wks., Inc., Springfield, Mass. 
Napier band saw machines and hack saw ma- 
chines. Send for illustrated catalog. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Nutter & Barnes Co., Hinsdale, N. H. 
Peerless Machine Co., 1615 Racine St., Racine, Wis. 
a be a Machine Co., 1400 Jones Ave.. 
cine, Wis. 
Four sizes, ovale 8”x8”", 12”x12”, 12°°x15”. 

Union Twist Drill Co., Athol, Mass. 

Vandyck Churchill Co., 93 Liberty St., N. Y. C 

West Haven Mfg. Co., New Haven, Conn. 


Sawing Machines, Power Hack 


Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark '— — Capacity 5”x5” to 8”x12”. 
Massachusetts Saw Wks, 8 Springfield, Mass., U.S.A 
No. 5 high-speed hack saw machine ; for cut: 
ting up to 9”x9”; two speeds, patent swivel. 
jawed vise, automatic lift, rotary pump. 
Napier Saw Wks., Inc., Springfield, Mass. 
lity” economy power hack saw machines. 
Peerless Machine Co., 1615 Racine St., Racine, Wis. 
Racine aoe & Machine Ca,, 1400 Jones Ave., 
Racine. Wis. 
Thompson & Son Co., Hy. G., New Haven, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
West Haven Mfg. Co., New Haven, Conn. 


Saw Sharpening Machines 
Nochrane-Bly Co., Rochester, N. Y. 
Automatic 10” to 15” and 10”, 24” capacities. 
Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 
Nutter & Barnes Co., Hinsdale, N. H. 


Saws, Circular Metal 

Barber-Colman Co., Rockford, Til. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Huther Bros. Saw Mfg. Co., Rochester, N. Y. 

Napier Saw Wks., Inc., Springfield, Mass. 

Pratt & Whitney Co.., Hartford. Conn 

Bimonds Mfg. Co., Fitchburg, Mass. Established 
1832. 17th St. and Western Ave., Chicago, III. ; 
90 West Broadway, New York City. 

Union Twist Drill Co., Athol, Mass 

West Haven Mfg. Co., New Haven, Conn. 


Saws, Hand 
Reliance Steel & Tool Co., 30 Church St., N. Y. C. 


Saws, Metal Band 
Garvin Mach. Co., Spring and Varick St., N. Y. C. 
Greaves, Klusman Tool Co., eae Ohio. 
Napier Saw Wks., Inc., Springfield, M 
Racine Tool & Machine Co., 1400 Sones Ave., 
Racine, Wis. 
Simonds Mfg. Co., Fitch , Mass. 
— Haven Mfg. Co., New Haven, Conn. 
Metal Cutting 
a Saw Wks., Inc., Springfield, M 
Reliance Steel & Tool Co., 30 Church st. Bm. T. & 


Saws, Screw Slotting 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Pratt & Whitney Co., Hartford, Conn. 

Reliance Steel & Tool Co., 30 Church St., N. Y. C. 

Simonds Mfg. Co., Fitchburg, Mass. 

Starrett Co., L. S., Athol, Mass. 

Thurston Mfg. Co., Providence, R. I. 

Union Twist Drill Co., Athol, Mass. 

Saw Tables, Universal 

Baker Bros., Toledo, Ohio. 

Scales 

National Scale Co., Montgomery St., Chicopee 
Falls, Mass. 

Screw Drivers 

Neil & Smith Electric Tool Co., Cincinnati, Ohio. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Starrett Co., L. S., Athol, Mass. 

Screw Driving Machines, Automatic 

Reynolds Pattern & Machine Co., Moline, II. 

Serew-Machine Work 


Ansonia Mfg. Co., Ansonia, Conn. 
— Co., The "Wallace, 38 Wallace St., Bris- 


, Conn 
Cincinnati ‘Automatic Machine Co., Oakley, Cin- 
cinnati, Ohio. 
Cincinnati Screw Co., Twightwee, Ohio. 
Connery Mach. & Tool Co., “ ringfield, Mass. 
Eastern Machine see Gab ew Haven, Conn, 
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Fitchburg Automatic Machine Works, Fitchburg, 
Mass., U. S. A. Cable Address: “Radical,” 
Fitchburg. 


Rudical automatic screw machines, 4 spindles, 

as many tools as required. Head solid with 

bed, selective threading and tooling, stay-put 
cams, equipped with radical turned slides, 
which eliminate box mills. 

See advertisement and send for catalog. 
Mignon Wireless Corporation, Elmira, Y 
National-Acme Co., Cleveland, Ohio. 

Ohmer Fare Register Co., Dayton, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket mm & 

Toledo Screw Products Co nroleds, Ohio. 

Worcester Machine Screw Co., Worcester, Mass. 

Screw Machinery, Wood and Lag 

Cook Co., The, Asa S., 605 Franklin Ave., Hartford, 
Conn. Automatic wood and lag screw machin- 


ery. 
Townsend Mfg. Co., H. P., Hartford, Conn. 
Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., Providence, R. I. 
3 sizes. Both cone and constant speed drives. 
Nos. 00 and eo ~ x to ; turn to yl : 
feed 2”. Nos. 0 and 0 tock to %”"; turn 
i ; feed 3”. Nos. 2 and 2G—Stock to %"; 
urn 2%"; feed 4”. 
cincinnatt Automatic Machine Co., Oakley, Cin- 
cinnati. Cable: Hayden. 
Sizes %x3” and 14%x5”. Five spindles, single- 
belt drive, index plates on machine. Each of 9 
tools has its own cam. Starting and stopping 
lever on each side of machine. 
Agents: Prentiss Tool & Supply Co., New York; 
Motch & Merryweather, Cleveland, Detroit and 
Pittsburgh ; Marshall & Huschart Machy. Co., 
Chicago, St. Louis, Indianapolis; W. E. Ship- 
ley Machy. Co., Philadelphia. 
Cleveland Automatic Machine Co., 2269 Ashland 
Rd., Cleveland, Ohio. Cable: “Clyne.” 
Sizes made—\, » %, % % %, 1, les, 1%, 
1%, 2%, 2%, 2%, 3%, 4, 4%, 5%, 6 7%. 
Produce pieces from bar of i” to 7%” diam- 
eter up to 18” long. 
Full automatic machines. 
Agents: (Foreign) Chas. Churchill & Co., 9-15 
Leonard St., London, Birmingham and Man- 
chester, England, and also Glasgow, Scotland. 
(Domestic) J, B. Anderson, 211 Mt. Gowen 
Ave., Philadelphia, Pa.; H. E. Nunn, 565 West 
Washington St., Chicago, Ill. 
se Automatic Machine Works, Fitchburg, 
Mass., U. S. A. Cable Address: “Radical,” 
Fitchburg. 
Radical automatic screw machines, 4 spindles, 
as many tools as required. Head solid with bed, 
selective threading and tooling, stay-put cams, 
equipped with radical turner slides, which 
eliminate box mills. 
See advertisement and send for catalog. 
National-Acme Co., The, 7500 Stanton Ave., 
veland, Ohio. Branches: New York, Chicago, 
ton, Detroit, Windsor, Vt., and Montreal. 
The “Acme” automatic four-spindle screw ina- 
chine, eight tool positions, simultaneous tool 
cutting, piece completed in the time of the long- 
est operation, single belt or motor equipment. 
Gridley multiple-spindle automatics. 3 sizes: 
3%"x4%”, 14%4"x5%" and 24%4”x7”. 
Gridley single-spindle automatics. 3 sizes, han- 
Gling bars not larger than 24%”, 3%” and 44” 
in diameter. 
Agents: C. W. Burton, Griffiths & Co. for Great 
Britain ; Benson Bros. at Sidney for Australia ; 
New Britain Machine Co., New Britain, Conn. 
870 Woodward Ave., Detroit; 1120 Otis Bldg., 
Chicago; 812 Engineers Bldg., Cleveland. 
“New Britain” a automatic. Three 
sizes: 1”x5”, 154”x7”, 24%”x9”; single-belt or 
motor drive ; chrome-nickel steel spindles, hard 
ened and ground; adjustable straight bronze 
spindle bearings with ball- <a thrust ; right- 
hand tools ; heavy tool-slide with no yey 
Spindle cylinder has capacity for six bars of 
stock and, by revolving through an angle of 60° 
at each indexing, brings the work in line with 
the several tools for the series of operations 
required. The tool-slide advances the tools au- 
tomatically to the work, withdrawing upon com- 
on of the operations to give clearance for 
ing. Thus a finished piece is cut from a 
bar at each indexing, the entire series of oper- 
ations being completed in the time of the long- 
est single operation. Six spindles eliminate re- 
handling of much work and increase production 
by — viding for subdivision of operations. 
Coats Machine Tool Co., 
a. hendem, re and Newcastle-on- Tyne. 
Townsend Mfg. Co., , Hartford, Conn. 
Universal Machinery ye ”* Milwaukee, Wis. 


Bcrew Machines, Plain or Hand 
Acme Machine Tool Co., Cincinnati, ~ Cable : 
Srown & Sharpe Mfg. Co., Providence, R. a, 
Wire feed. 5 sizes. tock from %” 5 4 
turn 2%” to 10”. Both automatic a. roller 
feed type. Plain. 2 sizes, 1%”x8”, 156”x10”. 
Dreses Machine Tool Co., 227-241 W. McMicken 
Ave., Cincinnatt, 0. ble Fade Dreses. 
Sizes—1” 1%” and 2%” stoc 
Plain, friction back geared, belt and motor 


driven. 
Foster Machine Co., Elkhart, Ind. 
Garvin Mach. Co., Spring and Me .. N. ¥. C. 
Himoff Mach. Co., Inc., Mott » & 
Jones & Lamson Machine Co., ae Ee at Vt., 
U. S. A. : Turret. Branch: Jones 
& Le ag | om Co., 109 Queen Victoria St., 
London, E. , England. Cable: Turretorum. 
Sizes made: aa" and 3”. Capacities: for bar 
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Newton Cold Saw Cutting-off Machines, arranged with two blades for crank- =: 





UUUUVERORDADUADAEAOOALSSOEOPONDODUOGONOODOUOOUOOONUALSEOEOAUSOOEOODONOAUSDSOOAUSOUGUNSUNUSOEOLLAEAEOAEU ET Moscu cA TAUEU=OHUUEUNLUELAULUEAUUOOEOOEUEDSEQEUAUAEUADOROASUEAOOOOLOONNNEOELOOOEOUDEDARONDAELONOEOOONEOEOOOOOUOOONOOENONNEW 


shafts are made in all practical sizes, see catalog No. 51. 





Illustration by courtesy of The Elwood City Forge Co. 


Newton Machine Tool Works, Inc., 23rd and Vine Streets, Philadelphia, U. S. A. 
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You Should See— 
“AMLOMarrc” 


Cut Threads like These— 


and in fact any work up to 14 in. diameter— 
any type of thread, internal or external. 


For accuracy and speed .you’ll find the 
Automatic Threading Lathe “there” every 
time. 


Tell us about your worm 
and screw troubles. 


Our engineering staff will be 
glad to go over your problems 
with you—why not write? 


“AMLOMAAC 
Machine Co. 


Bridgeport, Conn., U.S.A. 
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National Tool Co., The, Cleveland, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 
Reamers, Solid 
Advance Tool Co., Cincinnati, Ohlo. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Brubaker & Bros., W. L., Millersburg, Penn. 
Buckeye Twist Drill Co., "Alliance, Ohio. 
Fluted chucking, fluted chucking rose, shell-free 
—- “ chucking, locomotive taper, bridge and 
an 
Butterfield & Co., Derby Line, Vt. 
Clark Equipment Co. (Celfor), Buchanan, Mich. 
Cleveland Twist Drill Co., E. 49th St. and Lake- 
side Ave., Cleveland, Ohio. New York, 30 
Reade St. ; Chicago, 9 N. Jefferson St. 
Reamers of all sizes and types. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Tool Co., The, Cleveland, Ohio. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Reed Mfg. Co., Erie, Penn, 
Standard Tool Co., Cleveland, Ohio. 
Union Twist Drill Co. ., Athol, Mass. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Whitman & Barnes Mfg. Co., Akron, Ohio. 


Recorders, Pressure 
Bristol Co., Waterbury, Conn 
Brown Instrument Co., Philadelphia, Penn. 


Recorders, Temperature 

Falbro Elec. Instrument Co., Philadelphia, Penn. 

Thwing Instrument Co., 3339 Lancaster Ave., 
Philadelphia. 

Recorders, Time 

Bristol Co., Waterbury, Conn. 

Gisholt Machine Co., Madison, Wis. 
Workmen’s “‘Time-on-the-Job” recorders. 


Rectifiers 
Wagner Elec. Mfg. Co., St. Louis, Mo. 
For charging small storage batteries direct 
from alternating-current lines. 
Rheostats 
General Electric Co., yg 
Westinghouse Elec. & Mfg. Co., E 
Rivet Making Machinery 
~— Co., The, Asa S., 605 Franklin Ave., Hartford, 
‘onn. 
Rivet heading and upsetting machinery. 
National Machinery Co., Tiffin, Ohio, 
Riveters, Hydraulic, Pneumatic and Steam 
Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 
independent Pneumatic Tool Co., Thor Bldg., 
Chicago, Til. 
Ingerso.. - Rand Co., 11 Broadway, New York City. 


Riveting Machines 

Bilton Mach. Tool Co., Housatonic Avé., Bridge- 
port, Conn. 

Grant Mfg. & Machine Co., 85 Silliman Ave., 
Bridgeport. Conn. 

Long & Allstatter os Hamilton, Ohio. 

Shuster Co., .he F. B., New Haven, Conn. 

Thomson Electric Welder Co., Lynn, Mass. 

Townsend Mfg. Co., H. P., Hartford, Conn. 


Rod Cutters and Shears, Hand 

Tucker, W. A. & C. F., Hartford, Conn. 
Hercules shears and rod cutters. 
See advertisement and send for catalog. 

Rolling Mill Equipment 

Standard Engineering Co., Ellwood Citv. Penn. 

Rolling Mills, Cold 

Blake & Johnson Co., The, Waterbury, Conn. 

Rules, Steel 

Brown & Sharpe 

Goodell-Pratt Co., Greenfield, Mass 

Hammacher, Schlemmer & Co. be New York City. 

Starrett Co., L. S., Athol, Mags, 

Rust Preventitives 

Globe am yt é 1 eee Co., 1250 W. 76th St., 
Cleveland, 0) 

Houghton & _ “£. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Oakley Chemical Co., 24 ng a, N. ¥. 6 

Warren Bros. Co., Bosto 

Geuder, Paeschke & 7. con “7301 St. Paul Ave., 
Milwaukee, Wis. 


Safety Devices, Press 
Benjamin Electric Mfg. Co., 120 Sangamon S&t., 
Chicago, Til. 


Safety Supplies 

Strong, Kennard & Nutt Co., Cleveland, Ohio. 

Sand-Blast Apparatus 

Betton, J 26 Park Place, New York ow. 

Hoevel Mfg. ‘Corporation, 50 Church St., N. Y. C. 
Sand blast barrels, tables, rooms, "Ns 

Mott Sand Blast Co., 8*Frost St., Brooklyn, N. Y. 

Pangborn Corp., Hagerstown, Md. Box 855. 

Paxson Co., J. w., 1021 N. Delaware Ave., Phila- 
delphia, Penn. 

Sand Rammers, Pneumatic 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 


Saw Frames and Blades, Hack 

American Saw & Mfg. Co., Springfield, Mass., 
U. Ss. A. “Lenox” brand tungsten hack saw 
blades. All sizes, for both hand and power use. 
Flexible back and all hard. 

Coats Mach, Tool Co., Inc., 30 Church St., N. Y. C. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark “Sterling.” 8” to 36” blades. 

Goodell-Pratt Co., Greenfield, Mass. 

Hammacher, Schiemmer & Co. » New York City. 

Massachusetts Saw Wks., Springfield, Mass., U. ‘A. 
Victor hack saw blades. 

Napier Saw Wks., Inc., Springfield, Mass. 
“Quality” Hack “Band and circular metal cutting 


' Pittsburgh, Pa. 


Mfg. Co., Providence, R. Y. 





— for all purposes. Send for illustrated 


catalog. 

Racine Tool & Machine Co., 1400 Jones Ave., 

Racine, Wis. 

Simonds 4 Co., Fitchburg, Mass. Established 
1832. th St. ‘and Western Ave., Chicago, III. ; 

90 West , At, New York City. 

Makers of saws, machine knives, files and steel. 
Smith & Hemenway Co., 261 Broadway, N. Y. C. 
Starrett Co., L. S., Athol, Mass. 

Thompson & Son Co., Hy. G., New Haven, Conn. 
West Haven Mfg. Co., New Haven, Conn. 


Sawing Machines, Metal 
Armstrong-Blum Mfg. Co., 347 N. Francisco Ave., 


Chicago, Il. 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Cochrane-Bly Co., Rochester 4 
5 sizes, 4” to 8%”. Feeds %” to 2”. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark “Sterling.” Capacity 5x5” to 8x12”. 

Earle Gear & Machine Co., 4701 Stenton Ave., 
Philadelphia, Penn. 

Gorton Machine Co., Geo., Racine, Wis. 

Hoefer Mfg. Co., Freeport, Ill. 

Massachusetts Saw Wks., Springfield, Mass., U.S.A. 
No. 5 hack saw machine for cutting of all 
metals up to 9”x9” ; two speeds, patent swivel- 
jawed vise, automatic lift, rotary pump. 

Napier Saw Wks., Inc., Springfield, Mass. 
Napier band saw machines and hack saw ma- 
chines. Send for illustrated catalog. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Nutter & Barnes Co., Hinsdale, N. H. 
Peerless Machine Co., 1615 Racine St., Racine, Wis. 
a be a Machine Co., 1400 Jones Ave.. 
cine, Wis. 
Four sizes, ovale 8”x8”", 12”x12”, 12°°x15”. 

Union Twist Drill Co., Athol, Mass. 

Vandyck Churchill Co., 93 Liberty St., N. Y. C 

West Haven Mfg. Co., New Haven, Conn. 


Sawing Machines, Power Hack 


Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark '— — Capacity 5”x5” to 8”x12”. 
Massachusetts Saw Wks, 8 Springfield, Mass., U.S.A 
No. 5 high-speed hack saw machine ; for cut: 
ting up to 9”x9”; two speeds, patent swivel. 
jawed vise, automatic lift, rotary pump. 
Napier Saw Wks., Inc., Springfield, Mass. 
lity” economy power hack saw machines. 
Peerless Machine Co., 1615 Racine St., Racine, Wis. 
Racine aoe & Machine Ca,, 1400 Jones Ave., 
Racine. Wis. 
Thompson & Son Co., Hy. G., New Haven, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
West Haven Mfg. Co., New Haven, Conn. 


Saw Sharpening Machines 
Nochrane-Bly Co., Rochester, N. Y. 
Automatic 10” to 15” and 10”, 24” capacities. 
Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 
Nutter & Barnes Co., Hinsdale, N. H. 


Saws, Circular Metal 

Barber-Colman Co., Rockford, Til. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Huther Bros. Saw Mfg. Co., Rochester, N. Y. 

Napier Saw Wks., Inc., Springfield, Mass. 

Pratt & Whitney Co.., Hartford. Conn 

Bimonds Mfg. Co., Fitchburg, Mass. Established 
1832. 17th St. and Western Ave., Chicago, III. ; 
90 West Broadway, New York City. 

Union Twist Drill Co., Athol, Mass 

West Haven Mfg. Co., New Haven, Conn. 


Saws, Hand 
Reliance Steel & Tool Co., 30 Church St., N. Y. C. 


Saws, Metal Band 
Garvin Mach. Co., Spring and Varick St., N. Y. C. 
Greaves, Klusman Tool Co., eae Ohio. 
Napier Saw Wks., Inc., Springfield, M 
Racine Tool & Machine Co., 1400 Sones Ave., 
Racine, Wis. 
Simonds Mfg. Co., Fitch , Mass. 
— Haven Mfg. Co., New Haven, Conn. 
Metal Cutting 
a Saw Wks., Inc., Springfield, M 
Reliance Steel & Tool Co., 30 Church st. Bm. T. & 


Saws, Screw Slotting 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Pratt & Whitney Co., Hartford, Conn. 

Reliance Steel & Tool Co., 30 Church St., N. Y. C. 

Simonds Mfg. Co., Fitchburg, Mass. 

Starrett Co., L. S., Athol, Mass. 

Thurston Mfg. Co., Providence, R. I. 

Union Twist Drill Co., Athol, Mass. 

Saw Tables, Universal 

Baker Bros., Toledo, Ohio. 

Scales 

National Scale Co., Montgomery St., Chicopee 
Falls, Mass. 

Screw Drivers 

Neil & Smith Electric Tool Co., Cincinnati, Ohio. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Starrett Co., L. S., Athol, Mass. 

Screw Driving Machines, Automatic 

Reynolds Pattern & Machine Co., Moline, II. 

Serew-Machine Work 


Ansonia Mfg. Co., Ansonia, Conn. 
— Co., The "Wallace, 38 Wallace St., Bris- 


, Conn 
Cincinnati ‘Automatic Machine Co., Oakley, Cin- 
cinnati, Ohio. 
Cincinnati Screw Co., Twightwee, Ohio. 
Connery Mach. & Tool Co., “ ringfield, Mass. 
Eastern Machine see Gab ew Haven, Conn, 


Vol. 46, No. 26 


Fitchburg Automatic Machine Works, Fitchburg, 
Mass., U. S. A. Cable Address: “Radical,” 
Fitchburg. 


Rudical automatic screw machines, 4 spindles, 

as many tools as required. Head solid with 

bed, selective threading and tooling, stay-put 
cams, equipped with radical turned slides, 
which eliminate box mills. 

See advertisement and send for catalog. 
Mignon Wireless Corporation, Elmira, Y 
National-Acme Co., Cleveland, Ohio. 

Ohmer Fare Register Co., Dayton, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket mm & 

Toledo Screw Products Co nroleds, Ohio. 

Worcester Machine Screw Co., Worcester, Mass. 

Screw Machinery, Wood and Lag 

Cook Co., The, Asa S., 605 Franklin Ave., Hartford, 
Conn. Automatic wood and lag screw machin- 


ery. 
Townsend Mfg. Co., H. P., Hartford, Conn. 
Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., Providence, R. I. 
3 sizes. Both cone and constant speed drives. 
Nos. 00 and eo ~ x to ; turn to yl : 
feed 2”. Nos. 0 and 0 tock to %”"; turn 
i ; feed 3”. Nos. 2 and 2G—Stock to %"; 
urn 2%"; feed 4”. 
cincinnatt Automatic Machine Co., Oakley, Cin- 
cinnati. Cable: Hayden. 
Sizes %x3” and 14%x5”. Five spindles, single- 
belt drive, index plates on machine. Each of 9 
tools has its own cam. Starting and stopping 
lever on each side of machine. 
Agents: Prentiss Tool & Supply Co., New York; 
Motch & Merryweather, Cleveland, Detroit and 
Pittsburgh ; Marshall & Huschart Machy. Co., 
Chicago, St. Louis, Indianapolis; W. E. Ship- 
ley Machy. Co., Philadelphia. 
Cleveland Automatic Machine Co., 2269 Ashland 
Rd., Cleveland, Ohio. Cable: “Clyne.” 
Sizes made—\, » %, % % %, 1, les, 1%, 
1%, 2%, 2%, 2%, 3%, 4, 4%, 5%, 6 7%. 
Produce pieces from bar of i” to 7%” diam- 
eter up to 18” long. 
Full automatic machines. 
Agents: (Foreign) Chas. Churchill & Co., 9-15 
Leonard St., London, Birmingham and Man- 
chester, England, and also Glasgow, Scotland. 
(Domestic) J, B. Anderson, 211 Mt. Gowen 
Ave., Philadelphia, Pa.; H. E. Nunn, 565 West 
Washington St., Chicago, Ill. 
se Automatic Machine Works, Fitchburg, 
Mass., U. S. A. Cable Address: “Radical,” 
Fitchburg. 
Radical automatic screw machines, 4 spindles, 
as many tools as required. Head solid with bed, 
selective threading and tooling, stay-put cams, 
equipped with radical turner slides, which 
eliminate box mills. 
See advertisement and send for catalog. 
National-Acme Co., The, 7500 Stanton Ave., 
veland, Ohio. Branches: New York, Chicago, 
ton, Detroit, Windsor, Vt., and Montreal. 
The “Acme” automatic four-spindle screw ina- 
chine, eight tool positions, simultaneous tool 
cutting, piece completed in the time of the long- 
est operation, single belt or motor equipment. 
Gridley multiple-spindle automatics. 3 sizes: 
3%"x4%”, 14%4"x5%" and 24%4”x7”. 
Gridley single-spindle automatics. 3 sizes, han- 
Gling bars not larger than 24%”, 3%” and 44” 
in diameter. 
Agents: C. W. Burton, Griffiths & Co. for Great 
Britain ; Benson Bros. at Sidney for Australia ; 
New Britain Machine Co., New Britain, Conn. 
870 Woodward Ave., Detroit; 1120 Otis Bldg., 
Chicago; 812 Engineers Bldg., Cleveland. 
“New Britain” a automatic. Three 
sizes: 1”x5”, 154”x7”, 24%”x9”; single-belt or 
motor drive ; chrome-nickel steel spindles, hard 
ened and ground; adjustable straight bronze 
spindle bearings with ball- <a thrust ; right- 
hand tools ; heavy tool-slide with no yey 
Spindle cylinder has capacity for six bars of 
stock and, by revolving through an angle of 60° 
at each indexing, brings the work in line with 
the several tools for the series of operations 
required. The tool-slide advances the tools au- 
tomatically to the work, withdrawing upon com- 
on of the operations to give clearance for 
ing. Thus a finished piece is cut from a 
bar at each indexing, the entire series of oper- 
ations being completed in the time of the long- 
est single operation. Six spindles eliminate re- 
handling of much work and increase production 
by — viding for subdivision of operations. 
Coats Machine Tool Co., 
a. hendem, re and Newcastle-on- Tyne. 
Townsend Mfg. Co., , Hartford, Conn. 
Universal Machinery ye ”* Milwaukee, Wis. 


Bcrew Machines, Plain or Hand 
Acme Machine Tool Co., Cincinnati, ~ Cable : 
Srown & Sharpe Mfg. Co., Providence, R. a, 
Wire feed. 5 sizes. tock from %” 5 4 
turn 2%” to 10”. Both automatic a. roller 
feed type. Plain. 2 sizes, 1%”x8”, 156”x10”. 
Dreses Machine Tool Co., 227-241 W. McMicken 
Ave., Cincinnatt, 0. ble Fade Dreses. 
Sizes—1” 1%” and 2%” stoc 
Plain, friction back geared, belt and motor 


driven. 
Foster Machine Co., Elkhart, Ind. 
Garvin Mach. Co., Spring and Me .. N. ¥. C. 
Himoff Mach. Co., Inc., Mott » & 
Jones & Lamson Machine Co., ae Ee at Vt., 
U. S. A. : Turret. Branch: Jones 
& Le ag | om Co., 109 Queen Victoria St., 
London, E. , England. Cable: Turretorum. 
Sizes made: aa" and 3”. Capacities: for bar 
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Newton Cold Saw Cutting-off Machines, arranged with two blades for crank- =: 
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shafts are made in all practical sizes, see catalog No. 51. 





Illustration by courtesy of The Elwood City Forge Co. 


Newton Machine Tool Works, Inc., 23rd and Vine Streets, Philadelphia, U. S. A. 
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You Should See— 
“AMLOMarrc” 


Cut Threads like These— 


and in fact any work up to 14 in. diameter— 
any type of thread, internal or external. 


For accuracy and speed .you’ll find the 
Automatic Threading Lathe “there” every 
time. 


Tell us about your worm 
and screw troubles. 


Our engineering staff will be 
glad to go over your problems 
with you—why not write? 


“AMLOMAAC 
Machine Co. 


Bridgeport, Conn., U.S.A. 
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stock up to 24%” diameter by 24” long, and up 
to 3” diameter by 36” long, respectively. 
Has flat turret and universal tool outfit. Du- 
plicate lathe work made from the bar, in large 
— or small. Also sold with chucking 
outfit. 
Agents: Switzerland, France, Spain and Bel- 
=. F. Auberty & Co., 91 Rue de Maubege, 
aris. 
Millholland Mach. Co., W. K., Indianapolis, Ind. 
National-Acme Co., Cleveland, Ohio. 
Pierce Mach. Tool Co., 617 W. Jackson Blvd., 
Chicago, Ill. Sizes 5”, 1”x8” and 154”x11” 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 
Warner & Swasey Co., The, Cleveland, Ohio. Ca- 
ble Address : Swasey, Cleveland. 
5 sizes, capacity through automatic chuck 5%” 
to 2%”, swing over ways 11” to 20”. Plain or 
geared friction head, with or without automatic 
feed to turret. 
Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 
Wood Turret Machine Co., Brazil, Ind. 


Screw “lates 

Bay State Tap & Die Co., Mansfield, Mass. 

Brubaker & Bros., W. L., Millersburg, Pa. New 
York, Chicago, Pittsburgh, San Francisco. 

Butterfield & Co., Derby Line, Vt. 

Card Mfg. Co., 8. W., Mansfield, Mass. Cable: 
Card, Mansfield. N. Y. Office: 62 Reade St. 
All sizes in machine screw and fractional in V, 
U. 8S. standard, Whitworth, a and 
French standards (metric io ete, A. stand- 
ard, S. A. E. standard standard. 
Automobile, bicycle, viscksmitha?, ‘diamond fa- 
vorite, gunsmith, improved machinists’, motor- 
cycle, paragon, watchmakers’ 

Screw plate stocks: Diamond, Favorite, Im- 
proved Machinists’. Paragon. 

Chas. Churchill & Co., London, Birmingham, 
Manchester and Glasgow. Market & Co., Paris. 
Fenwick Freres & Co., Turin. V. Lowener, 
Stockholm, Copenhagen. A. A. Kampfraath 
(Brussels), Ltd., Brussels. Andrews & George 
Yokohoma, Tokyo. Osaka. J. Lambercier & a 

neva 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Oster Mfg. Co., Cleveland, Ohio. 

Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 


.Bcrews, Cap and Set 


Allen Mfg. Co., 135 Sheldon St., Hartford, Conn. 
Allen socket “head cap screws from , to 1”, 
and safety set screws from 4%” to 1%”. 

Bristol Co., Waterbury, Conn. 

Cincinnati Screw Co., Twightwee, Ohio. 

Hammacher, Schlemmer & Co., New York City. 

Strong, Carlisle, Hammond Co., Cleveland, Ohio. 

Worcester Machine Screw Co. Worcester, Mass. 


Screws, Machine 
Allen Mfg. Co., 135 Sheldon St., Hartford, Conn. 
Allen safety ‘set screws, socket head cap screws, 


etc. 
Bristol Co. ., Waterbury, Conn. 
Brown Bag Filling “Machine Co., ey Mass 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Cincinnati Screw Co., Twightwee, Ohio. 
Hammacher, Schlemmer & Co., New York City. 
Jones & Lamson Machine Co., Springfield, Vt. 
Worcester Machine Screw Co., Worcester, Mass. 
Screws, Safety Set 
Allen Mfg. Co., 135 Sheldon St., Hartford, Conn. 
Allen safety ‘set screws, from %” to 1%”, any 
length, point or thread. 
Bristol Co., Waterbury, Conn. 
Hammacher, Schlemmer & Co., New York City. 
Standard Pressed Steel Co., Philadelphia, Penn. 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
“Mac-it,” Safety Set screws. 


Second-Hand Machinery 

(See Alphabetical Index for For Sale Ads.) 
Bennett Machy. Co., G. L., 30 Church on ms: 2. 
Brownell Machinery Co., Providence i. 
Davis Mach. Tool Co., w. F., 32 x. Gunton St., 


Chicago, Ill. 
seaeey & Mill Supply Co., 137 Oliver St., Boston, 
ass. 
ie Mchy. Sales Co., 12 N. Jefferson St., 


Til. . 
Garvin n Mach. Co., Spring and Varick St., N. Y. C. 
Graves Machinery Exchange, 50 Church St. wN.Y.C 
Harris Bros. Co., St, Paul, Minn. 
Hili, Clarke & Co., Inc., 156 Oliver St., Boston. 
Hill, Clarke & Co. "of Chicago, 125 N. Canal St., 
Chicago, TH, 
Klein & Co., Nathan, 208 Center St., N. Y. C. 
Lynd-Farquhar Co., 419 Atlantic Ave. .. Boston. 
Marshall & Huschart Machy. Co., 17 So. Jefferson 
St., Chicago, Il. 
Modern Machy. —p 182 Center St., N. Y. C. 
New York Machinery change, 30 Church St., 
New York City. 
Niles-Bement-Pond Co., 111 Ley x ¥ Cc. 
Prentiss & Co., Inc., Henry, yo Bl -& 
Simmons Machine €o., Inc., 
Btrong, Carlisle, Hammond Co., Cleveland, Tinto. 
Toomey, Inc., Frank, Philadelphia, Penn. 


Separators, Oil and Waste 

Oil & Waste Saving Mach. Co., Real Estate Trust 
Bidg., Philadelphia, Penn. 

Shafting 

Columbia Steel & Shafting Co., Pittsburgh, Penn. 

Union Drawn Steel Co., Beaver Falls, Penn. 


Shafts, Crank and Jack 
New Provess Gear Corporation, Syracuse, N. Y. 


Automobile jack shafts. 
Standard Gauge Steel Co., Beaver Falls, Penn. 


Shapes, Cold-Drawn Steel 

Columbia Steel & Shafting Co., Pittsburgh, Penn. 
Moltrup Steel Products Co., Beaver Falls, Penn. 
Union Drawn Steel Co., Beaver Falls, Penn. 


Bhaping Machines 

American Tool Works Co., The, Cincinnati, U. 8S. 

A. Cable: “Lathe, Cincinnati.” 
Sizes 15, 16, 20, 24, 28 inches stroke. 15” 
shapers are single geared, all other sizes are 
back geared. Four types: Cone drive, geared 
speed box for belt and motor drive and direct 
connected variable speed motor drive without 
speed box. 

Special equipment for mould work and for tool- 

room requirements for all sizes. 

See our advertisement on pages 14 and 15. 
Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 
Cochrane-Bly Co., Rochester, ey 
Davis Mach. Tool Co., Inc., Rochester, N. Y 

14”, 16”, 20” and 25”. 

Gould & Eberhardt, Newark, J. 

Seven sizes: 14”, 16”, 20", 28”, 32”. For 

spiral gears—4 sizes : ) gt 18”, 36”, 72”. 
Hendey Machine Co., Torrington, Conn. Cable 

“Hendey.”” Branches : Boston, N. Y., Chicago. 

Sizes—15, 20, 24 and 28” stroke. 

Friction clutch driven, having double gear drive 

to double rack in ram. Speed of ram constant 

whether running long or short stroke; length 
and position of stroke of-ram easily changed 

while machine is in motion. 15” and 20” 

shapers furnished with adjustable table only; 

24” and 28” stroke machines furnished with 

both solid and adjustable table as desired, also 

regularly equipped with power down feed. 

Agents: Pacific Tool & Supply Co., San Fran- 

cisco ; Colcord-Wright Mchy, & Supply Co., St. 

Louis; W. M. Pattison Supply Co., Cleveland, 

Detroit ; Syracuse Supply Co Syracuse, Buf- 

falo ; Sherritt & Stoer Co., Phila. ; Laughlin- 

Barney Mchy. Co., Pittsburgh; A. R. Williams 

Mchy. Co., Toronto, Winnipeg, St. John and 

Vancouver ; Williams & Wilson, Ltd., Montreal ; 

Chas. Churchill & Co., Ltd., London. 

Kelly Co., R. A., P. 0. Box 488, Xenia. Ohio. 

Morton Mfg. Co., Muskegon Heights, Mich. 

Newton Machine “Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Potter & Johnston, Pawtucket, R. I. Cable: 
Arran, Pawtucket. 

15”-24” stroke. 

Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 

Simmons Machine €o., Inc., Albany, N. "Y. 

Smith & Mills Co., Cincinnati, Ohio. 

Springfield Mach. “Tool W-, ‘Springfield, Ohio. 
Cable: Montanus. 12”, 15” and 20” c~ank, 
16”. 20” and 25” back gea ared. 

Steptoe Co., The John, Northside. Cincinnati. 0. 
Cable Address : “Steptoe,” Cincinnati. 

14, 16 and 20” cauaho geared crank shapers. 

16, 20 and 24” back-geared crank shapers 

, Carlisle & Hammond Co., Cleveland, Ohio. 


eben, Hand 

Armstrong-Blum Mfg. Co., 347 N. Francisco Ave., 
Chicago, Il. 

Oliver Mfg. Co., W. W., Buffalo, N. Y. Cable: 
Oliver, Buffalo. 

Shears, Power 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 

Canton Foundry & Machine Co., Gane. Ohio. 

Ferracute Machine Co., Bri a oe 

Long & Allstatter Co., Ham = Ohio. 

Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 

Niagara Mach. & Tool Works. ‘Buffalo. N. Y. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
Toledo Machine & Tool Co., Toledo, Ohio. 

Union Twist Drill Co., Athol. Mass. 


Sheet Metal Working Machinery 
Ferracute Machine Co., Bridgeton, N. J. 
Niagara Mach. & roo! Works, Buffalo, N. Y. 
Savage Co., inc., W. J., Knoxvill le, Tenn. 
For cutting sheet metal and plates in any con- 
ceivable ape without springing or buckling 
terial. Capacity up to inclusive. 


. ma 
Toledo Machine & Tool Co., Toledo, Ohio. 


Shell Machinery, Special 

Gisholt Machine Co., Madison, Wis. 

Shelving, Steel (See Furniture, Machine Shop) 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 


Slotting Machines 

Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, Il. 

Baker Bros., Toledo, 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Sockets and Sleeves 

Clark Equi a ~ (Celfor), Buchanan, Mich. 

Cleveland Twist Drill Co., E. ‘49th St. and Take- 
side Ave., Cleveland, Ohio. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohio. 

Whitman & Barnes Mfg. Co., Akron, Ohio. 


Special Machinery and Tools 

American Mach. & Foundry Co., 5520 Second Ave., 
Brooklyn, N. Y. 

Becker Milling Mach, Co., Hyde Park, Mass 

a a ? —_— Mach. Co., Inc., 221 Canal 
* * F - 
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Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Bickford Machine Co., Greenfield, Mass. 

Bicknell-Thomas Co., Greenfield, Mass 

Bilgram Machine Works, 1233 Rh ay Garden St., 
Philadelphia, Penn. 

Blake & Johnson Co., The, Waterbury, Conn. 

— Machine Co., 64 State St., Cambridge 


ass. 

Boston Scale & Mach.Co.,Congress St.,Boston,Mass. 

Cannon & Sons Mach. Co., T. J., Lynn, Mass. 

City Mach. & Tool Wks., Dayton, Ohio. 

Coats Mach. Tool Co., Inc., 30 Church St., N. ¥. C 

Columbus Die Tool & Mach. Co., a. Ohio 

Connery Machine & Tool Co., Springfield, Mass. 

Cowdrey Mach. Wks., C. H., Fitchburg, Mass. 

Detroit Tool Co., Detroit, Mich. 

Grinding specialists on straight cylindrical work. 

Dexter Co., I. H., 27 Walker St.. New York. 

Earle Gear . Machine Co., 4701 Stenton Ave, 
Philadelphia, Penn. 

Fawcus Machine Co., Pittsburgh, Penn. 

Fenn Mfg. Co., Hartford, Conn. 

Foster Machine Co., Elkhart, Ind. 

Gamewell Co., Newton Upper Falls, Mass. 

Gardam & Sons, Wm, 108-114 Park Pl, N. Y. C. 

Garvin Mach. Co., Spring and Varick St., N. Y.C. 

Gem City Machine Co., Dayton, Ohio. 

Giddings & Lewis Mfg. Co., Fond du Lac, Wis. 

Gisholt Machine Co., Madison, Wis. 

Harris Eng’g Co., The H. E., Bridgeport, Conn. 

Hartford Special Machinery ‘Co., The, 287 Home- 
stead Ave., Hartford, Conn. 

Himoff Machine Co., Inc., 128 Mott St., N. Y. C. 

Hoefer Mfg. Co., Freeport, Til. 

Tnternational Oxygen Co., 115 Broadway, N. Y. 

Krasberg Mfg. Co., 410- 420 ee St., Chicago, iM 

Krebs Mfg. Co, 347 E. ba io St., Chicago, Til. 

Lambert & Todd Mach. Camd den, N. J. 

Lincoln Machine Co., Main ‘and Carver Sts., Paw- 

Lsdones hy 
ndstrom Die Tool & Gauge Wks., Bri rt, Ct 

Magna Mach. Co., 626 Driggs Ave., a yn, NY. 

Marvin & Casler Co., Canastota, N. 

Maxwell, Hutchcroft Co., Cleveland, “Ohio. 

Mehl Mach. Tool & Die Co., Roselle, N. J. 
Designers and builders of watch, clock, type- 
writer, adding machines and the like. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 

Nazel Enginee & Machine Works, 4039 N 

wanton tachine ea Wo 
ewton Machine Too 01 23rd and Vine St.. 
Philadelphia, Penn. 

Ohmer Fare Register Co., Dayton, Ohio. 

Oxweld Acetylene Co., Chic. cago, Ill. 

Peerless Machine Co., ‘1615 oak St., Racine, Wis 

ive Tool & Equi p. Co., New "Haven, ‘Conn. 

Reynolds Pattern & — Co., Moline, iil. 

Rickert-Shafer Co., Eric, ~~, 

Rider-Bagg Co., Springfield, 

Robbins, , & Co., Pitteneld, Mass. 

Rawbottom Machine Co., Waterbury, Conn. 

Sanford Mfg. Co., F. U., Bridgeport, Conn. 

Sheffield Mach. & Tool Co., The, a Ohio. 

Sloan & Chace Mf, .& Co., Newark. N. 

Spicer Le Co., on, D. C. 

nee Soak, Die e Tisch, Co, To whe on 

ucts _Enginee: le Ohio. 

Steiner —_ Lima, Ontos —— 

Tv. Cc M. . Co, Harrison, N. J. 

Taft- Peirce 'g. Co., Woonsocket, R. I. 

Underwood & #0. ‘Eh. B., 1026 Hamilton 8t., 
Waltham Machine. Wks., 

High St., walinee. Mass. 

Wilcox Motor & Mfg. Co., » Mich. 


Spectacles 

Willson & Co., T. A., Reading, Penn. 

Springs 

Barnes Co., Wallace, 38 Wallace St., Bristol, Conn. 

Sprockets and Chains 

American Chain Co., Bri . 

Baldwin Chain & M 
All American sizes 


Boston Gear Wks., Norfolk Downs, Mass. 

Caldwell & Son Co., H. W., 17th Seung and Western 
Ave., Chicago, Tl. 

Grant Gear wae. Inc., 151 Pearl te Boston, 

Link-Belt Co., Phi 

Philadelphia Gear cue rks, Vine St. 2 and Reading 
R.R., “ance ah Penn. 

Whitney Mfg. Co., Hartford, Cone, = 8. 
Sprockets for Moke of silent type. Th une 
of chains, roller, block and silent, os vasiees 
American sizes. 

Square Hole Drilling 

——_ & Co., Inc., 90 West St.. New York City. 
ua 

Starrett Co., L. S., Athol, Mass. 

Stampings, Metal 

American Tube & Stamping Co., Bridgeport, Conn. 

Bay State Stamping Co., Worcester, Mass. 

Bersted Form Tool Co., 771 Mather St. Chicago. 

Blum & Ome Julius. 510- 512 W. = ~ » ae 

Gem Mfg. Co., Fulton & Goebel St., ttsburgh,Pa. 

Geuder, Paeschke & Frey Co., 1301 Be Paul Ave.. 
Milwaukee, Wis. 

Globe Machine & Stampings Co., 1250 W. 76th St., 
Cleveland, Ohio. 

Kales Stamping Co., Detroit, Mich. 

Krasberg Mfg. Co., 410-420 Orleans St. , Chicago, Ill. 

New Britain Machine Co., New Britai in, Conn. 

Stamps, Steel 

Hoggson & wy Mfg. Co., The, New Haven, 
Conn., U. 8. 

Hand cut aa ‘stamps , letters and figures; also 
marking machine ae and machine stamps. 
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—that’s why this 
machine was considered 
unbeatable for 


Broaching Connecting 
Rods 


And you can rest assured it proved worthy 
of the trust. 

Right now it is Broaching connecting rods 
from rough drop forgings at one stroke, 
finishing about 25 ends per hour. The 
holes in the rods finish 6 in. x 4 in.—2 in. 
thick. 

Whether connecting rods interest you or 
not is not the point— 

The big factor is the confidence this manu- 
facturer had in the Lapointe Broaching 
Machine, and the speed and thoroughness 
with which the machine demonstrated 
that the confidence was justified. . 
Have you any idea what Lapointe Broach- ® ‘ 
ing will do for you? g 
The Lapointe Booklet will be mighty in- . 
teresting reading if you have not— 
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Lapointe Machine 


Tool Co. 


Hudson, Mass. 
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stock up to 24%” diameter by 24” long, and up 
to 3” diameter by 36” long, respectively. 
Has flat turret and universal tool outfit. Du- 
plicate lathe work made from the bar, in large 
— or small. Also sold with chucking 
outfit. 
Agents: Switzerland, France, Spain and Bel- 
=. F. Auberty & Co., 91 Rue de Maubege, 
aris. 
Millholland Mach. Co., W. K., Indianapolis, Ind. 
National-Acme Co., Cleveland, Ohio. 
Pierce Mach. Tool Co., 617 W. Jackson Blvd., 
Chicago, Ill. Sizes 5”, 1”x8” and 154”x11” 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Co., Brighton, Boston, Mass. 
Warner & Swasey Co., The, Cleveland, Ohio. Ca- 
ble Address : Swasey, Cleveland. 
5 sizes, capacity through automatic chuck 5%” 
to 2%”, swing over ways 11” to 20”. Plain or 
geared friction head, with or without automatic 
feed to turret. 
Wells & Son Co., F. E., Greenfield, Mass., U. S. A. 
Wood Turret Machine Co., Brazil, Ind. 


Screw “lates 

Bay State Tap & Die Co., Mansfield, Mass. 

Brubaker & Bros., W. L., Millersburg, Pa. New 
York, Chicago, Pittsburgh, San Francisco. 

Butterfield & Co., Derby Line, Vt. 

Card Mfg. Co., 8. W., Mansfield, Mass. Cable: 
Card, Mansfield. N. Y. Office: 62 Reade St. 
All sizes in machine screw and fractional in V, 
U. 8S. standard, Whitworth, a and 
French standards (metric io ete, A. stand- 
ard, S. A. E. standard standard. 
Automobile, bicycle, viscksmitha?, ‘diamond fa- 
vorite, gunsmith, improved machinists’, motor- 
cycle, paragon, watchmakers’ 

Screw plate stocks: Diamond, Favorite, Im- 
proved Machinists’. Paragon. 

Chas. Churchill & Co., London, Birmingham, 
Manchester and Glasgow. Market & Co., Paris. 
Fenwick Freres & Co., Turin. V. Lowener, 
Stockholm, Copenhagen. A. A. Kampfraath 
(Brussels), Ltd., Brussels. Andrews & George 
Yokohoma, Tokyo. Osaka. J. Lambercier & a 

neva 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Oster Mfg. Co., Cleveland, Ohio. 

Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 


.Bcrews, Cap and Set 


Allen Mfg. Co., 135 Sheldon St., Hartford, Conn. 
Allen socket “head cap screws from , to 1”, 
and safety set screws from 4%” to 1%”. 

Bristol Co., Waterbury, Conn. 

Cincinnati Screw Co., Twightwee, Ohio. 

Hammacher, Schlemmer & Co., New York City. 

Strong, Carlisle, Hammond Co., Cleveland, Ohio. 

Worcester Machine Screw Co. Worcester, Mass. 


Screws, Machine 
Allen Mfg. Co., 135 Sheldon St., Hartford, Conn. 
Allen safety ‘set screws, socket head cap screws, 


etc. 
Bristol Co. ., Waterbury, Conn. 
Brown Bag Filling “Machine Co., ey Mass 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Cincinnati Screw Co., Twightwee, Ohio. 
Hammacher, Schlemmer & Co., New York City. 
Jones & Lamson Machine Co., Springfield, Vt. 
Worcester Machine Screw Co., Worcester, Mass. 
Screws, Safety Set 
Allen Mfg. Co., 135 Sheldon St., Hartford, Conn. 
Allen safety ‘set screws, from %” to 1%”, any 
length, point or thread. 
Bristol Co., Waterbury, Conn. 
Hammacher, Schlemmer & Co., New York City. 
Standard Pressed Steel Co., Philadelphia, Penn. 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
“Mac-it,” Safety Set screws. 


Second-Hand Machinery 

(See Alphabetical Index for For Sale Ads.) 
Bennett Machy. Co., G. L., 30 Church on ms: 2. 
Brownell Machinery Co., Providence i. 
Davis Mach. Tool Co., w. F., 32 x. Gunton St., 


Chicago, Ill. 
seaeey & Mill Supply Co., 137 Oliver St., Boston, 
ass. 
ie Mchy. Sales Co., 12 N. Jefferson St., 


Til. . 
Garvin n Mach. Co., Spring and Varick St., N. Y. C. 
Graves Machinery Exchange, 50 Church St. wN.Y.C 
Harris Bros. Co., St, Paul, Minn. 
Hili, Clarke & Co., Inc., 156 Oliver St., Boston. 
Hill, Clarke & Co. "of Chicago, 125 N. Canal St., 
Chicago, TH, 
Klein & Co., Nathan, 208 Center St., N. Y. C. 
Lynd-Farquhar Co., 419 Atlantic Ave. .. Boston. 
Marshall & Huschart Machy. Co., 17 So. Jefferson 
St., Chicago, Il. 
Modern Machy. —p 182 Center St., N. Y. C. 
New York Machinery change, 30 Church St., 
New York City. 
Niles-Bement-Pond Co., 111 Ley x ¥ Cc. 
Prentiss & Co., Inc., Henry, yo Bl -& 
Simmons Machine €o., Inc., 
Btrong, Carlisle, Hammond Co., Cleveland, Tinto. 
Toomey, Inc., Frank, Philadelphia, Penn. 


Separators, Oil and Waste 

Oil & Waste Saving Mach. Co., Real Estate Trust 
Bidg., Philadelphia, Penn. 

Shafting 

Columbia Steel & Shafting Co., Pittsburgh, Penn. 

Union Drawn Steel Co., Beaver Falls, Penn. 


Shafts, Crank and Jack 
New Provess Gear Corporation, Syracuse, N. Y. 


Automobile jack shafts. 
Standard Gauge Steel Co., Beaver Falls, Penn. 


Shapes, Cold-Drawn Steel 

Columbia Steel & Shafting Co., Pittsburgh, Penn. 
Moltrup Steel Products Co., Beaver Falls, Penn. 
Union Drawn Steel Co., Beaver Falls, Penn. 


Bhaping Machines 

American Tool Works Co., The, Cincinnati, U. 8S. 

A. Cable: “Lathe, Cincinnati.” 
Sizes 15, 16, 20, 24, 28 inches stroke. 15” 
shapers are single geared, all other sizes are 
back geared. Four types: Cone drive, geared 
speed box for belt and motor drive and direct 
connected variable speed motor drive without 
speed box. 

Special equipment for mould work and for tool- 

room requirements for all sizes. 

See our advertisement on pages 14 and 15. 
Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 
Cochrane-Bly Co., Rochester, ey 
Davis Mach. Tool Co., Inc., Rochester, N. Y 

14”, 16”, 20” and 25”. 

Gould & Eberhardt, Newark, J. 

Seven sizes: 14”, 16”, 20", 28”, 32”. For 

spiral gears—4 sizes : ) gt 18”, 36”, 72”. 
Hendey Machine Co., Torrington, Conn. Cable 

“Hendey.”” Branches : Boston, N. Y., Chicago. 

Sizes—15, 20, 24 and 28” stroke. 

Friction clutch driven, having double gear drive 

to double rack in ram. Speed of ram constant 

whether running long or short stroke; length 
and position of stroke of-ram easily changed 

while machine is in motion. 15” and 20” 

shapers furnished with adjustable table only; 

24” and 28” stroke machines furnished with 

both solid and adjustable table as desired, also 

regularly equipped with power down feed. 

Agents: Pacific Tool & Supply Co., San Fran- 

cisco ; Colcord-Wright Mchy, & Supply Co., St. 

Louis; W. M. Pattison Supply Co., Cleveland, 

Detroit ; Syracuse Supply Co Syracuse, Buf- 

falo ; Sherritt & Stoer Co., Phila. ; Laughlin- 

Barney Mchy. Co., Pittsburgh; A. R. Williams 

Mchy. Co., Toronto, Winnipeg, St. John and 

Vancouver ; Williams & Wilson, Ltd., Montreal ; 

Chas. Churchill & Co., Ltd., London. 

Kelly Co., R. A., P. 0. Box 488, Xenia. Ohio. 

Morton Mfg. Co., Muskegon Heights, Mich. 

Newton Machine “Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Potter & Johnston, Pawtucket, R. I. Cable: 
Arran, Pawtucket. 

15”-24” stroke. 

Prentiss & Co., Inc., Henry, Singer Bldg., N. Y. C. 

Simmons Machine €o., Inc., Albany, N. "Y. 

Smith & Mills Co., Cincinnati, Ohio. 

Springfield Mach. “Tool W-, ‘Springfield, Ohio. 
Cable: Montanus. 12”, 15” and 20” c~ank, 
16”. 20” and 25” back gea ared. 

Steptoe Co., The John, Northside. Cincinnati. 0. 
Cable Address : “Steptoe,” Cincinnati. 

14, 16 and 20” cauaho geared crank shapers. 

16, 20 and 24” back-geared crank shapers 

, Carlisle & Hammond Co., Cleveland, Ohio. 


eben, Hand 

Armstrong-Blum Mfg. Co., 347 N. Francisco Ave., 
Chicago, Il. 

Oliver Mfg. Co., W. W., Buffalo, N. Y. Cable: 
Oliver, Buffalo. 

Shears, Power 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 

Canton Foundry & Machine Co., Gane. Ohio. 

Ferracute Machine Co., Bri a oe 

Long & Allstatter Co., Ham = Ohio. 

Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 

Niagara Mach. & Tool Works. ‘Buffalo. N. Y. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
Toledo Machine & Tool Co., Toledo, Ohio. 

Union Twist Drill Co., Athol. Mass. 


Sheet Metal Working Machinery 
Ferracute Machine Co., Bridgeton, N. J. 
Niagara Mach. & roo! Works, Buffalo, N. Y. 
Savage Co., inc., W. J., Knoxvill le, Tenn. 
For cutting sheet metal and plates in any con- 
ceivable ape without springing or buckling 
terial. Capacity up to inclusive. 


. ma 
Toledo Machine & Tool Co., Toledo, Ohio. 


Shell Machinery, Special 

Gisholt Machine Co., Madison, Wis. 

Shelving, Steel (See Furniture, Machine Shop) 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 


Slotting Machines 

Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, Il. 

Baker Bros., Toledo, 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Sockets and Sleeves 

Clark Equi a ~ (Celfor), Buchanan, Mich. 

Cleveland Twist Drill Co., E. ‘49th St. and Take- 
side Ave., Cleveland, Ohio. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohio. 

Whitman & Barnes Mfg. Co., Akron, Ohio. 


Special Machinery and Tools 

American Mach. & Foundry Co., 5520 Second Ave., 
Brooklyn, N. Y. 

Becker Milling Mach, Co., Hyde Park, Mass 

a a ? —_— Mach. Co., Inc., 221 Canal 
* * F - 
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Bickett Machine & Mfg. Co., Cincinnati, Ohio. 

Bickford Machine Co., Greenfield, Mass. 

Bicknell-Thomas Co., Greenfield, Mass 

Bilgram Machine Works, 1233 Rh ay Garden St., 
Philadelphia, Penn. 

Blake & Johnson Co., The, Waterbury, Conn. 

— Machine Co., 64 State St., Cambridge 


ass. 

Boston Scale & Mach.Co.,Congress St.,Boston,Mass. 

Cannon & Sons Mach. Co., T. J., Lynn, Mass. 

City Mach. & Tool Wks., Dayton, Ohio. 

Coats Mach. Tool Co., Inc., 30 Church St., N. ¥. C 

Columbus Die Tool & Mach. Co., a. Ohio 

Connery Machine & Tool Co., Springfield, Mass. 

Cowdrey Mach. Wks., C. H., Fitchburg, Mass. 

Detroit Tool Co., Detroit, Mich. 

Grinding specialists on straight cylindrical work. 

Dexter Co., I. H., 27 Walker St.. New York. 

Earle Gear . Machine Co., 4701 Stenton Ave, 
Philadelphia, Penn. 

Fawcus Machine Co., Pittsburgh, Penn. 

Fenn Mfg. Co., Hartford, Conn. 

Foster Machine Co., Elkhart, Ind. 

Gamewell Co., Newton Upper Falls, Mass. 

Gardam & Sons, Wm, 108-114 Park Pl, N. Y. C. 

Garvin Mach. Co., Spring and Varick St., N. Y.C. 

Gem City Machine Co., Dayton, Ohio. 

Giddings & Lewis Mfg. Co., Fond du Lac, Wis. 

Gisholt Machine Co., Madison, Wis. 

Harris Eng’g Co., The H. E., Bridgeport, Conn. 

Hartford Special Machinery ‘Co., The, 287 Home- 
stead Ave., Hartford, Conn. 

Himoff Machine Co., Inc., 128 Mott St., N. Y. C. 

Hoefer Mfg. Co., Freeport, Til. 

Tnternational Oxygen Co., 115 Broadway, N. Y. 

Krasberg Mfg. Co., 410- 420 ee St., Chicago, iM 

Krebs Mfg. Co, 347 E. ba io St., Chicago, Til. 

Lambert & Todd Mach. Camd den, N. J. 

Lincoln Machine Co., Main ‘and Carver Sts., Paw- 

Lsdones hy 
ndstrom Die Tool & Gauge Wks., Bri rt, Ct 

Magna Mach. Co., 626 Driggs Ave., a yn, NY. 

Marvin & Casler Co., Canastota, N. 

Maxwell, Hutchcroft Co., Cleveland, “Ohio. 

Mehl Mach. Tool & Die Co., Roselle, N. J. 
Designers and builders of watch, clock, type- 
writer, adding machines and the like. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 

Nazel Enginee & Machine Works, 4039 N 

wanton tachine ea Wo 
ewton Machine Too 01 23rd and Vine St.. 
Philadelphia, Penn. 

Ohmer Fare Register Co., Dayton, Ohio. 

Oxweld Acetylene Co., Chic. cago, Ill. 

Peerless Machine Co., ‘1615 oak St., Racine, Wis 

ive Tool & Equi p. Co., New "Haven, ‘Conn. 

Reynolds Pattern & — Co., Moline, iil. 

Rickert-Shafer Co., Eric, ~~, 

Rider-Bagg Co., Springfield, 

Robbins, , & Co., Pitteneld, Mass. 

Rawbottom Machine Co., Waterbury, Conn. 

Sanford Mfg. Co., F. U., Bridgeport, Conn. 

Sheffield Mach. & Tool Co., The, a Ohio. 

Sloan & Chace Mf, .& Co., Newark. N. 

Spicer Le Co., on, D. C. 

nee Soak, Die e Tisch, Co, To whe on 

ucts _Enginee: le Ohio. 

Steiner —_ Lima, Ontos —— 

Tv. Cc M. . Co, Harrison, N. J. 

Taft- Peirce 'g. Co., Woonsocket, R. I. 

Underwood & #0. ‘Eh. B., 1026 Hamilton 8t., 
Waltham Machine. Wks., 

High St., walinee. Mass. 

Wilcox Motor & Mfg. Co., » Mich. 


Spectacles 

Willson & Co., T. A., Reading, Penn. 

Springs 

Barnes Co., Wallace, 38 Wallace St., Bristol, Conn. 

Sprockets and Chains 

American Chain Co., Bri . 

Baldwin Chain & M 
All American sizes 


Boston Gear Wks., Norfolk Downs, Mass. 

Caldwell & Son Co., H. W., 17th Seung and Western 
Ave., Chicago, Tl. 

Grant Gear wae. Inc., 151 Pearl te Boston, 

Link-Belt Co., Phi 

Philadelphia Gear cue rks, Vine St. 2 and Reading 
R.R., “ance ah Penn. 

Whitney Mfg. Co., Hartford, Cone, = 8. 
Sprockets for Moke of silent type. Th une 
of chains, roller, block and silent, os vasiees 
American sizes. 

Square Hole Drilling 

——_ & Co., Inc., 90 West St.. New York City. 
ua 

Starrett Co., L. S., Athol, Mass. 

Stampings, Metal 

American Tube & Stamping Co., Bridgeport, Conn. 

Bay State Stamping Co., Worcester, Mass. 

Bersted Form Tool Co., 771 Mather St. Chicago. 

Blum & Ome Julius. 510- 512 W. = ~ » ae 

Gem Mfg. Co., Fulton & Goebel St., ttsburgh,Pa. 

Geuder, Paeschke & Frey Co., 1301 Be Paul Ave.. 
Milwaukee, Wis. 

Globe Machine & Stampings Co., 1250 W. 76th St., 
Cleveland, Ohio. 

Kales Stamping Co., Detroit, Mich. 

Krasberg Mfg. Co., 410-420 Orleans St. , Chicago, Ill. 

New Britain Machine Co., New Britai in, Conn. 

Stamps, Steel 

Hoggson & wy Mfg. Co., The, New Haven, 
Conn., U. 8. 

Hand cut aa ‘stamps , letters and figures; also 
marking machine ae and machine stamps. 
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—that’s why this 
machine was considered 
unbeatable for 


Broaching Connecting 
Rods 


And you can rest assured it proved worthy 
of the trust. 

Right now it is Broaching connecting rods 
from rough drop forgings at one stroke, 
finishing about 25 ends per hour. The 
holes in the rods finish 6 in. x 4 in.—2 in. 
thick. 

Whether connecting rods interest you or 
not is not the point— 

The big factor is the confidence this manu- 
facturer had in the Lapointe Broaching 
Machine, and the speed and thoroughness 
with which the machine demonstrated 
that the confidence was justified. . 
Have you any idea what Lapointe Broach- ® ‘ 
ing will do for you? g 
The Lapointe Booklet will be mighty in- . 
teresting reading if you have not— 






















Bt RRR pepe ep re pee arp reg 
_— 


RRR 


Meee ie 


Ceres caer renee aps trgrersrs 








Write for a copy. 


Lapointe Machine 


Tool Co. 


Hudson, Mass. 


i 


SRE AR RRR RE NR 





EE EE EE EEE ae 


256 Buying—A MERICAN MACHINIS T—Section 


Keller Mech. Eng’g Co., Brooklyn, N. Y. 
Agents: Alfred —~ my Ltd. 
Matthews & Co., Jas. H., Pittsburgh, Penn. Cable 
Address: “Brass Die.” 
Noble & Westbrook Mfg. Co., 9 Asylum St., Hart- 
ford, Conn. 


Stands, Portable (See Furniture, Machine Shop) 


Steam Specialties 

Dart Mfg. Co., E. M., Providence, R. I. 

Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio. ; 

Steel, Cold and Hot Rolled Sheet 

American Tube & Stamping Co., Bridgeport, o- 

Blum & Co., Julius, 510-512 W. 24th St., =e  & 

Century Steel Co of Am., Equitable Bldg., N.Y. Cc. 

Cyclops Steel Co., 120 Broadway, a. c. 

— Bros. "Co. ., 303 Congress St., Boston, 


Steel Hardness Measuring ee 

Shore Instrument & Mfg. Co., 555 
New York City. “Sceleroscope.” 

Steel Heat Testing Instruments 

Shore Instrument & Mfg. Co., 555 W. 22nd St., 
New York. “Pyroscope.” 

Steel, Shafting and Free Cutting Screw 

Blum & Co., Julius, 510-512 W. 24th St., N. ¥. C. 

Columbia Steel & Shafting Co., Pittsburgh, Penn. 

Cyclops Steel Co., 120 Broadway, a. a oe 

—~ Bros. *Co., 303 Congress St., Boston, 

ass 

Union Drawn Steel Co., Beaver Falls, Penn. 

Steel, Sheet 

Century Steel Co of Am., Equitable Bldg., N.Y. C. 

Cyclops Steel Co., 120 Broadway, N. ¥. C. 

—— Bros. ’Co., 303 Congress St., Boston, 

ass 

Jessop & Sons, Inc., Wm., 91 John St., N, Y. C. 

Moltrup Steel Products Co., Beaver Falls, Penn. 

Ward’s Sons, Edgar T., 44 Farnsworth St., Boston. 


Steels, Alloy 

Apex Steel Corp., 50 Church St., N. Y. C. 

Century Steel Co of Am., Equitable Bldg., N.Y. C. 

Cyclops Steel Co., 120 Broadway, N. ¥. ©. 

Firth-Sterling Steel Co., McKeesport, Penn. 

Halcomb Steel Co., Syracuse, ma. Be 

Hawkridge Bros. Co., 303 Congress St., Boston, 

Jessop & Sons, Inc., Wm., 91 John St., N. Y. C. 

Vanadium Alloys Steel Co., Pittsburgh, Penn. 
Vasco non-shrinkable. 

Vulcan Crucible Steel Co., Aliquippa, Penn. 
Chrome, nickel, tungsten and vanadium alloy 
steels. Also steels made to specification. 

Williams & Co.,J.H.,35 Richards St., Brooklyn, N.Y. 

Steels, Carbon Tool 

Allen & Co., Ltd., 718 W. Lake St., Chicago. 

American Tube & "Stamping Co., Bridgeport, Conn. 

Apex Steel Corp., 50 Church St., N. Cc. 

Armstrong Bros. Tool Co., 315 N, eniiee Ave., 
Chicago, Il. 

Boker & Co., Inc., H., 101 Duane eee N. Y. City. 

Braeburn Steel Co., Pittsburgh, Pen 

Century Steel Co. ‘of America, Equitable Bldg., 
New York City. 

Cleveland Twist Yprill Co., E. 49th St. and Lake- 
side Ave., Cleveland, A- New York, 30 
Reade St. ; Chicago, 9 N. Jefferson St. 

Cyclops Steel Co., 120 Broadway, N. Y. C. 

Firth-Sterling Steel Co., McKeesport, Penn. 

Halcomb Steel Co., Syracuse, N. Y. Branches: 
Chicago, Cleveland, Philadelphia, New York. 
Trade-mark ‘‘Ketos.” 

Hawkridge Bros. Co., 303 Congress St., Boston, 

Jessop & Sons, Inc., Wm., 91 John St., N. Y. C. 

Swedish Iron & Steel Co., 12 Platt St., N. Y. C. 

Vanadium Alloys Steel Co., Pittsburgh, Penn. 

Vulcan Crucible ‘Steel Co. Main Office and 
Works, Aliquippa, Pa. Branches: Chicago, 16 
So. Clinton St.; Boston, 102 Purchase St.; 
Montreal, Herald Bldg. ; Detroit, 310 New Tele- 
graph Bidg idg.; Newark, N. J.; 52 N. llth St.; 

Louis, 1215 International Life Bldg. 

Ward’s Sons, Edgar T., 44 Farnsworth St., Boston. 

Western Tool & Mfg. Co., Springfield. Ohio. 

Steels, High-Speed 

Andrew & Co., Ltd., Jno. Hy., 26 Cortlandt St., 
New York City. 

Apex Steel Corp., 50 Church St., N. Y. C. 

Armstrong Bros. Tool Co., 315 N. Francisoo Ave., 
Chicago, Ill. 

Atlas Cc Steel Co., Dunkirk, N. % 

Boker & Co., Inc., H., 101 Duane St., N. Y¥. City. 

Braeburn Steel Co., Pittsburgh, Penn 

Century Steel Co. ‘of America, Equitable Bldg., 
New York City 

Cleveland Twist Ypritl Co., “. 49th St, and Lake- 
side Ave., ne ‘Ohio. New York, 30 
Reade St. ; +e: $ N. Jefferson St. 

Cyclops Steel Co., 120 Broadway, N. Y. C. 

Firth-Sterling Steel Co., as ee Penn. 

Halcomb Steel Co., Syracus Y. Branches: 
Chicago, Cleveland, Pitladeiphia, New York. 
Trade-mark Be eg 

Hawkri 303 Congress St., Boston. 

Latrobe ae Steel Co., Latrobe, Penn. 

Vanadium Alloys Steel Co., Pittsburgh, Penn. 

My Crucible Steel Co. Main Office and Works, 

Aliquippa, Pa. 

Ward’s Sons, Edgar T., 44 Farnsworth St., Boston. 

Willlams & Co., 5.3., 38 Richards St. , Brooklyn, N.Y. 

Stocks, Die (See Taps and Dies) 

Stools, Shop 

_— et & Engineering Co., 

amingham 


W. 22nd St., 


New Britain Machine Co., New Britain, Conn, 


Straightening Machinery 
Morse Twist Drill & Mach, Co., New Bedford, Mass. 


Shuster Co., The F. B., New Haven, Conn. 
75 sizes. 1” and smaller, various shapes. 
Springfield Machine Tool Co., Springfield, Ohio. 
Cable : Montanus. 
Bench straightening press, 3 sizes. 


Stud-Setters, Opening 
Errington, #7. A., 41 Cortlandt St., New York City. 


Swaging Machines 
Excelsior Needle Co., 
Address: Excelsior. 
yi ice; 


Sizes—Nos, 00, | eS 3, Hat ibe. 
« %&”. 30 Ib. bt 


vu", da”, 1%” 
100 Ib., $200 ; 500 Ib., sso; $50 Ib., $450; 1,75 
Ib., $550; 2, 450 Ib., $600; 2,100 $600. 
Taper, point and reduce all kinds of solid and 
tubular or hollow metals. 

Agents: Coventry Swaging Co., Ltd, White 
Friars Lane, Coventry, England; Societe Arro- 
nyme des Establissement de Fenwick Freres & 
Co., 8, Rue de Rocroi, Paris, France. 


Switches and Switchboards 

General Electric Co., Schenectady, N. Y. 
Gerstner & Sons, H., 22 Columbia St., oe, ¢ 
Sprague Electric Works, 527 W. 34th St., ; 
Westinghouse Elec. & Mfg. Co., Pittebezeh. ” Penn. 


Tachometers 


Bristol Co., Waterbury, Conn. 
Brown Instrument Co., Philadelphia, Penn. 


Tanks and Pumps, Oil 

a , 5 Barker Mfg. Co., 42 Union St., Spring- 
e 
Send for “Bulletin 42 and see advertisement. 


Tap Extractors, Broken 
Walton Co, Hartford, Conn. 

Sixteen sizes from No. 8 to 1%-in. taps. 
Tap Holders 
Errington, F. A., 41 Cortlandt St., N. Y. City. 
Gisholt Machine Co., Madison, Wis. 

For use in turret lathes. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Warner & Swasey Co., Cleveland, Ohio. 


Taper Pins 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohio. 

Tapes, Measuring 

Starrett Co., L. S., Athol, Mass. 


Tapping Machines and Attachments 

Acme Machinery Co., Cleveland, Ohio. Cable 
Address: Acme, Cleveland. 

American Tool Works Co., Cincinnati, Ohio, 

Baker Bros., Toledo, Ohio. 

Beaman & Smith Co., Providence, R, I. 

Bicknell-Thomas Co., Greenfield, Mass. 

Blair Tool & Mach. Wks., Inc., 515 Greenwich, 
New York City. 

Carlton Machine Tool Co., Cincinnati, Ohio. Ca- 
ble: “Carlton, Cincinnati.” 

Cincinnati Bickford Tool Co., Oakley, Cincinnati, O. 

Errington, F. A., 41 Cortlandt St., New York City. 

Evans Stamping & Plating Co., Taunton, Mass. 
Capacities up to 4”. Hand or foot operated. 
Cable Address: “Paragon, Taunton.” 

Fenn Mfg. Co., Hartford, Conn. 

Garvin Mach. Co., Spring and Varick St., N. Y.cC 

Harrington Son & Co., Inc., Ed., Philadelphia, Pa. 

Harris Eng’g Co., The H. E., Bridgeport, Conn. 

Hoefer Mfg. Co., Freeport, Il. 

McCrosky Reamer Co., The, os Penn. 

Modern Tool Co., Erie, Penn., U. 8S. 
Cable Address: “Moderntool.” 

Moline Tool Co., Moline, Il. 

Rickert-Shafer Co., Fr Penn. 
Four sizes— of 

Whitney Mfg. » Merittta’ Conn. 
Cable haem: * «Whitney, Hartford.” 
“Hollm Patent” friction tapping device. Three 
ioe ee to %” taps, 4%” to 5¢” taps, %” to 
1%” taps. This device is interchangeable with 
our “Presto” chuck. 


Taps and Dies 

Bay State Tap & Die Co., Mansfield, Mass. 

Brubaker & Bros., W. L., Millersburg, Pa. New 
York, Chicago, Pittsburgh, San Francisco. 

Butterfield & Co, Derby Line, Vt. 

Card Mfg. Co., %. W., Mansfield, Mass. N. Y. 
Office: 62 Reade St. Cable: Card, Mansfield. 
All sizes in V., U. S. standard, S. A. E. stand- 
ard, A. S. M. E. standard, Whitworth standard, 
French and International standards (metric sys- 
tem), Lowenherz standard, B. A. standard. 
Taps—Beaman & Smith, bicycle taper, bit- 
brace, blacksmith, combined pipe, tap and drill, 
flexible stay- -bolt, harbor masters’, jewelers’, 
machine or nut, machine screw, “machinists’ 
hand, mud plug, patch bolt, pipe, pipe hob, pul- 
ley, small watchmakers’. Dies—Favorite, ma- 
chine or solid bolt, Paragon, round, adj. pipe, 
round adjustable, Smith patent adjustable, 
spring screw threading, solid sq. pipe, die holders, 
European Agents: Chas. Chuuchill & Co., Lon- 
don, Birmingham, Manchester, Giasgow. "Markt 
& Co., Ltd, Paris. V. Lowener, Stockholm. 

S. Stokvis & Zonen, Ltd., Rotterdam 
Copenhagen, Christiania. R. 8, Stokvis & Fils, 
Brussels. Andrews & George, Yokohama, Tokyo, 
Osaka. J. Lambercier & Co., Geneva. C. Civita, 
Milano, Italy. R. D’Auglignac, Barcelona, Spain. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Hammacher, Schlemmer & 5 New York City. 

Harris Eng’g Co., The H. , Bridgeport, Conn. 

Morse Twist Drill & Mach. és, New Bedford, Mass. 

Murchey Mach. & Tool Co., 64 Porter St., Detroit. 

National Tool Co., The, Cleveland, Ohio. 


Torrington, Conn. Cable 
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Oster Mfg. Co., Cleveland, Ohio. 
Pratt & iy ey Co., Hartford, Conn. 
Reed Mfg. , Erie, Penn. 
Pipe or pelt” solid or 5 %" to 4”. 
Saunders Sons, D., Yonkers, N, 
Standard Tool Co., Cleveland, Ohio. 
Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 


Taps, Collapsing 

Errington, F. A., 41 Cortlandt St., N. Y. City. 

Geometric Tool  o., New Haven, Conn. 545 W. 
Washington Bivd., Chicago. Cable: Metric. 
For cutting all classes of internal screw threads 
above % in, 

Manufacturers Equipment Co., ne Til. 

Murchey Mach. & Tool Co., 64 Porter St., Detroit. 
Sizes from 1” to 12”, ‘cutting all styles and 
particularly thread. 

Victor Tool Co., Waynesboro, Penn. 
Taps in all sizes from %- to 12-in. 


Temperature Control 
Falbro Electrical Instrument Co., Philadelphia, Pa. 


Testing Metals and Materials 
Souther Engineering Corp., Hy., Hartford, Conn. 


Thermo- Couples 
Falbro Electrical Instrument Co., Philadelphia, Pa. 


Thermometers 

Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 

Thwing Instrument Co., 3339 Lancaster Ave., 
Philadelphia, Penn. 
For all temperature measurements too low for 
application of base metal thermo-couples. 


Thread-Cutting Tools 
Armstrong Bros. Tool Co., 315 N, Francisco Ave., 
Chicago, Ill. 
Geometric Tool Co., New Haven, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Harris Eng’g Co., The H. E., Bridgeport, Conn. 
Jones & Lamson Machine Co., Springfield, Vt. 
Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Ill. 
Landis Machine Co., Waynesboro, Penn. 
Sizes %” to 4”. 
Modern Tool Co., Erie, Penn. 
Murchey Mach. & Tool Co., 64 Porter St., Detroit. 
National Machinery Co., Tiffin, Ohio. 
Pratt. & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Co., Brighton, Boston. 
Williams & Co.,J.H.,35 Richards St., Brooklyn, N.Y. 


Threading Machines 
(See Pipe Cutting and Threading Machines) 


Tongs 
Moore Drop Forging Co., 336 Bernie Ave., Spring- 
field, Mass. 


Tool Chests 

Ellis Co., W. Saunders, 810 Newport Av., Chicago. 

Gerstner & Sons, H., 22 Columbia St., Dayton, 0. 
Twenty-eight styles carried in stock. Special 
cases and chests made to order. 

Union Tool Chest Works, Rochester, x. F. 


Tool Holders 
Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, Ill. 
Clark Equipment Co. ‘(Celfor), Buchanan, Mich. 
Gisholt Machine Co., Madison, Wis. 
Size of tool 54” square to.%” square. 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Williams Co., J. H., 35 Richards St., Brooklyn. 


Tool Steel 

Andrew & Co., Ltd., Jno. Hy., 26 Cortlandt St., 
New York City 

Tools, Small (See Machinists’ Small Tools) 


Torches, Blow 
Gem Mfg. Co., Goebel & Fulton St., Pittsburgh, Pa. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Pa. 
Transformers 
Crocker-Wheeler Co., Ampere, N. 
General Electric Co., Schenectady ie , 
Wagner Electric Mfg. Co., St. Louis, ao 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn, 
Transmission Machinery 

Co., se and Bristol, Phila., 
Y. City; 124 S. Clinton 
; 165 bean Bt. Boston ; 536 First 
Ave., S., attle. Cable: Amerpulley. 
Caldwell Co,, . W. E., Louisville, Ky. 
Link-Belt Co. re ’ Philadelphia. 
Moore & White Co. ladelphia, Penn. 
O K Clutch & Machinery Co., Celumbia, Pa. 


Traps, Steam 
American Blower Co., 1400 Russell St., Detroit. 
Houghton & Co., E. F., 240 W. Somerset 8t., 
Philadelphia, Penn. 
Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio, 
Trolleys and Tramways 
Chisholm Moore Mfg. Co., Cleveland, Ohio. 
Harrington, Son & Co., Inc.. Ed., Philadelphia, Pa 
Whiting Foundry Equipment Co., Harvey, Ill. 
Wright Mfg. Co., Lisbon, Ohio. 
Yale & Towne Mfg. Co., 9 East 40th St., N. Y. C. 


Trucks 
Barrett-Cravens Co., 744 Federal St., Chicago, Ill. 
Barrett multi-truck elevating ; capacity, 


2,000 to 8,000 Ib. Seven standard models. 
Foreign Agents : Geo. H. Alexander, Birming- 
ham, Eng.; Fenwick Freres, Paris, France; 
Torino, Italy; Otto Kahrs, Kristiana, Norway ; 
Chambers, Lid., Toronto, Canada. American 
Machinery Import Office, Weinberg, Strass, Zu- 
rick, Switzerland. 
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Magnetic Chucks 


LKER MAGNETIC CHUCKS can effect big savings for you 
in your work, as they are effecting big savings in scores of machine 
shops throughout the country. No machine is too large and few 
are too small to be equipped with a Walker Magnetic Chuck. It holds 
the job securely and dependably. At the completion of the job, the Chuck 


can be entirely demagnetized. 






Write for our Catalog on Chucks and Grinders. 





The Bilton Automatic 


Gear Cutter— 
Cuts 


Bevel Gears 
Spur Gears 
Milling Cutters 
Reamers, Taps 


Over 500 of these machines are pro- 
ducing satisfactory gears and other 
articles every day. 


Thirty of these machines are in one 
plant, slitting cylinders and rings 
for knitting machinery. Fifty are 
working on gears for phonographs. 
Twenty on timing gears for small 
gas engines and motorcycles. 


Catalog 10-D on request. 


BILTON MACHINE TOOL CO. 


Housatonic Avenue, Bridgeport, Conn. 
Succeeding The Standard Mfg. Co. 
FOREIGN AGENTS: 


Alfred Herbert, Ltd. M. Mett Engineering Co. 
Chas. Chui chill & Co., Ltd. 
A 





’ 
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Keller Mech. Eng’g Co., Brooklyn, N. Y. 
Agents: Alfred —~ my Ltd. 
Matthews & Co., Jas. H., Pittsburgh, Penn. Cable 
Address: “Brass Die.” 
Noble & Westbrook Mfg. Co., 9 Asylum St., Hart- 
ford, Conn. 


Stands, Portable (See Furniture, Machine Shop) 


Steam Specialties 

Dart Mfg. Co., E. M., Providence, R. I. 

Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio. ; 

Steel, Cold and Hot Rolled Sheet 

American Tube & Stamping Co., Bridgeport, o- 

Blum & Co., Julius, 510-512 W. 24th St., =e  & 

Century Steel Co of Am., Equitable Bldg., N.Y. Cc. 

Cyclops Steel Co., 120 Broadway, a. c. 

— Bros. "Co. ., 303 Congress St., Boston, 


Steel Hardness Measuring ee 

Shore Instrument & Mfg. Co., 555 
New York City. “Sceleroscope.” 

Steel Heat Testing Instruments 

Shore Instrument & Mfg. Co., 555 W. 22nd St., 
New York. “Pyroscope.” 

Steel, Shafting and Free Cutting Screw 

Blum & Co., Julius, 510-512 W. 24th St., N. ¥. C. 

Columbia Steel & Shafting Co., Pittsburgh, Penn. 

Cyclops Steel Co., 120 Broadway, a. a oe 

—~ Bros. *Co., 303 Congress St., Boston, 

ass 

Union Drawn Steel Co., Beaver Falls, Penn. 

Steel, Sheet 

Century Steel Co of Am., Equitable Bldg., N.Y. C. 

Cyclops Steel Co., 120 Broadway, N. ¥. C. 

—— Bros. ’Co., 303 Congress St., Boston, 

ass 

Jessop & Sons, Inc., Wm., 91 John St., N, Y. C. 

Moltrup Steel Products Co., Beaver Falls, Penn. 

Ward’s Sons, Edgar T., 44 Farnsworth St., Boston. 


Steels, Alloy 

Apex Steel Corp., 50 Church St., N. Y. C. 

Century Steel Co of Am., Equitable Bldg., N.Y. C. 

Cyclops Steel Co., 120 Broadway, N. ¥. ©. 

Firth-Sterling Steel Co., McKeesport, Penn. 

Halcomb Steel Co., Syracuse, ma. Be 

Hawkridge Bros. Co., 303 Congress St., Boston, 

Jessop & Sons, Inc., Wm., 91 John St., N. Y. C. 

Vanadium Alloys Steel Co., Pittsburgh, Penn. 
Vasco non-shrinkable. 

Vulcan Crucible Steel Co., Aliquippa, Penn. 
Chrome, nickel, tungsten and vanadium alloy 
steels. Also steels made to specification. 

Williams & Co.,J.H.,35 Richards St., Brooklyn, N.Y. 

Steels, Carbon Tool 

Allen & Co., Ltd., 718 W. Lake St., Chicago. 

American Tube & "Stamping Co., Bridgeport, Conn. 

Apex Steel Corp., 50 Church St., N. Cc. 

Armstrong Bros. Tool Co., 315 N, eniiee Ave., 
Chicago, Il. 

Boker & Co., Inc., H., 101 Duane eee N. Y. City. 

Braeburn Steel Co., Pittsburgh, Pen 

Century Steel Co. ‘of America, Equitable Bldg., 
New York City. 

Cleveland Twist Yprill Co., E. 49th St. and Lake- 
side Ave., Cleveland, A- New York, 30 
Reade St. ; Chicago, 9 N. Jefferson St. 

Cyclops Steel Co., 120 Broadway, N. Y. C. 

Firth-Sterling Steel Co., McKeesport, Penn. 

Halcomb Steel Co., Syracuse, N. Y. Branches: 
Chicago, Cleveland, Philadelphia, New York. 
Trade-mark ‘‘Ketos.” 

Hawkridge Bros. Co., 303 Congress St., Boston, 

Jessop & Sons, Inc., Wm., 91 John St., N. Y. C. 

Swedish Iron & Steel Co., 12 Platt St., N. Y. C. 

Vanadium Alloys Steel Co., Pittsburgh, Penn. 

Vulcan Crucible ‘Steel Co. Main Office and 
Works, Aliquippa, Pa. Branches: Chicago, 16 
So. Clinton St.; Boston, 102 Purchase St.; 
Montreal, Herald Bldg. ; Detroit, 310 New Tele- 
graph Bidg idg.; Newark, N. J.; 52 N. llth St.; 

Louis, 1215 International Life Bldg. 

Ward’s Sons, Edgar T., 44 Farnsworth St., Boston. 

Western Tool & Mfg. Co., Springfield. Ohio. 

Steels, High-Speed 

Andrew & Co., Ltd., Jno. Hy., 26 Cortlandt St., 
New York City. 

Apex Steel Corp., 50 Church St., N. Y. C. 

Armstrong Bros. Tool Co., 315 N. Francisoo Ave., 
Chicago, Ill. 

Atlas Cc Steel Co., Dunkirk, N. % 

Boker & Co., Inc., H., 101 Duane St., N. Y¥. City. 

Braeburn Steel Co., Pittsburgh, Penn 

Century Steel Co. ‘of America, Equitable Bldg., 
New York City 

Cleveland Twist Ypritl Co., “. 49th St, and Lake- 
side Ave., ne ‘Ohio. New York, 30 
Reade St. ; +e: $ N. Jefferson St. 

Cyclops Steel Co., 120 Broadway, N. Y. C. 

Firth-Sterling Steel Co., as ee Penn. 

Halcomb Steel Co., Syracus Y. Branches: 
Chicago, Cleveland, Pitladeiphia, New York. 
Trade-mark Be eg 

Hawkri 303 Congress St., Boston. 

Latrobe ae Steel Co., Latrobe, Penn. 

Vanadium Alloys Steel Co., Pittsburgh, Penn. 

My Crucible Steel Co. Main Office and Works, 

Aliquippa, Pa. 

Ward’s Sons, Edgar T., 44 Farnsworth St., Boston. 

Willlams & Co., 5.3., 38 Richards St. , Brooklyn, N.Y. 

Stocks, Die (See Taps and Dies) 

Stools, Shop 

_— et & Engineering Co., 

amingham 


W. 22nd St., 


New Britain Machine Co., New Britain, Conn, 


Straightening Machinery 
Morse Twist Drill & Mach, Co., New Bedford, Mass. 


Shuster Co., The F. B., New Haven, Conn. 
75 sizes. 1” and smaller, various shapes. 
Springfield Machine Tool Co., Springfield, Ohio. 
Cable : Montanus. 
Bench straightening press, 3 sizes. 


Stud-Setters, Opening 
Errington, #7. A., 41 Cortlandt St., New York City. 


Swaging Machines 
Excelsior Needle Co., 
Address: Excelsior. 
yi ice; 


Sizes—Nos, 00, | eS 3, Hat ibe. 
« %&”. 30 Ib. bt 


vu", da”, 1%” 
100 Ib., $200 ; 500 Ib., sso; $50 Ib., $450; 1,75 
Ib., $550; 2, 450 Ib., $600; 2,100 $600. 
Taper, point and reduce all kinds of solid and 
tubular or hollow metals. 

Agents: Coventry Swaging Co., Ltd, White 
Friars Lane, Coventry, England; Societe Arro- 
nyme des Establissement de Fenwick Freres & 
Co., 8, Rue de Rocroi, Paris, France. 


Switches and Switchboards 

General Electric Co., Schenectady, N. Y. 
Gerstner & Sons, H., 22 Columbia St., oe, ¢ 
Sprague Electric Works, 527 W. 34th St., ; 
Westinghouse Elec. & Mfg. Co., Pittebezeh. ” Penn. 


Tachometers 


Bristol Co., Waterbury, Conn. 
Brown Instrument Co., Philadelphia, Penn. 


Tanks and Pumps, Oil 

a , 5 Barker Mfg. Co., 42 Union St., Spring- 
e 
Send for “Bulletin 42 and see advertisement. 


Tap Extractors, Broken 
Walton Co, Hartford, Conn. 

Sixteen sizes from No. 8 to 1%-in. taps. 
Tap Holders 
Errington, F. A., 41 Cortlandt St., N. Y. City. 
Gisholt Machine Co., Madison, Wis. 

For use in turret lathes. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Warner & Swasey Co., Cleveland, Ohio. 


Taper Pins 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohio. 

Tapes, Measuring 

Starrett Co., L. S., Athol, Mass. 


Tapping Machines and Attachments 

Acme Machinery Co., Cleveland, Ohio. Cable 
Address: Acme, Cleveland. 

American Tool Works Co., Cincinnati, Ohio, 

Baker Bros., Toledo, Ohio. 

Beaman & Smith Co., Providence, R, I. 

Bicknell-Thomas Co., Greenfield, Mass. 

Blair Tool & Mach. Wks., Inc., 515 Greenwich, 
New York City. 

Carlton Machine Tool Co., Cincinnati, Ohio. Ca- 
ble: “Carlton, Cincinnati.” 

Cincinnati Bickford Tool Co., Oakley, Cincinnati, O. 

Errington, F. A., 41 Cortlandt St., New York City. 

Evans Stamping & Plating Co., Taunton, Mass. 
Capacities up to 4”. Hand or foot operated. 
Cable Address: “Paragon, Taunton.” 

Fenn Mfg. Co., Hartford, Conn. 

Garvin Mach. Co., Spring and Varick St., N. Y.cC 

Harrington Son & Co., Inc., Ed., Philadelphia, Pa. 

Harris Eng’g Co., The H. E., Bridgeport, Conn. 

Hoefer Mfg. Co., Freeport, Il. 

McCrosky Reamer Co., The, os Penn. 

Modern Tool Co., Erie, Penn., U. 8S. 
Cable Address: “Moderntool.” 

Moline Tool Co., Moline, Il. 

Rickert-Shafer Co., Fr Penn. 
Four sizes— of 

Whitney Mfg. » Merittta’ Conn. 
Cable haem: * «Whitney, Hartford.” 
“Hollm Patent” friction tapping device. Three 
ioe ee to %” taps, 4%” to 5¢” taps, %” to 
1%” taps. This device is interchangeable with 
our “Presto” chuck. 


Taps and Dies 

Bay State Tap & Die Co., Mansfield, Mass. 

Brubaker & Bros., W. L., Millersburg, Pa. New 
York, Chicago, Pittsburgh, San Francisco. 

Butterfield & Co, Derby Line, Vt. 

Card Mfg. Co., %. W., Mansfield, Mass. N. Y. 
Office: 62 Reade St. Cable: Card, Mansfield. 
All sizes in V., U. S. standard, S. A. E. stand- 
ard, A. S. M. E. standard, Whitworth standard, 
French and International standards (metric sys- 
tem), Lowenherz standard, B. A. standard. 
Taps—Beaman & Smith, bicycle taper, bit- 
brace, blacksmith, combined pipe, tap and drill, 
flexible stay- -bolt, harbor masters’, jewelers’, 
machine or nut, machine screw, “machinists’ 
hand, mud plug, patch bolt, pipe, pipe hob, pul- 
ley, small watchmakers’. Dies—Favorite, ma- 
chine or solid bolt, Paragon, round, adj. pipe, 
round adjustable, Smith patent adjustable, 
spring screw threading, solid sq. pipe, die holders, 
European Agents: Chas. Chuuchill & Co., Lon- 
don, Birmingham, Manchester, Giasgow. "Markt 
& Co., Ltd, Paris. V. Lowener, Stockholm. 

S. Stokvis & Zonen, Ltd., Rotterdam 
Copenhagen, Christiania. R. 8, Stokvis & Fils, 
Brussels. Andrews & George, Yokohama, Tokyo, 
Osaka. J. Lambercier & Co., Geneva. C. Civita, 
Milano, Italy. R. D’Auglignac, Barcelona, Spain. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Hammacher, Schlemmer & 5 New York City. 

Harris Eng’g Co., The H. , Bridgeport, Conn. 

Morse Twist Drill & Mach. és, New Bedford, Mass. 

Murchey Mach. & Tool Co., 64 Porter St., Detroit. 

National Tool Co., The, Cleveland, Ohio. 


Torrington, Conn. Cable 
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Oster Mfg. Co., Cleveland, Ohio. 
Pratt & iy ey Co., Hartford, Conn. 
Reed Mfg. , Erie, Penn. 
Pipe or pelt” solid or 5 %" to 4”. 
Saunders Sons, D., Yonkers, N, 
Standard Tool Co., Cleveland, Ohio. 
Wells & Son Co., F. E., Greenfield, Mass., U.S. A. 


Taps, Collapsing 

Errington, F. A., 41 Cortlandt St., N. Y. City. 

Geometric Tool  o., New Haven, Conn. 545 W. 
Washington Bivd., Chicago. Cable: Metric. 
For cutting all classes of internal screw threads 
above % in, 

Manufacturers Equipment Co., ne Til. 

Murchey Mach. & Tool Co., 64 Porter St., Detroit. 
Sizes from 1” to 12”, ‘cutting all styles and 
particularly thread. 

Victor Tool Co., Waynesboro, Penn. 
Taps in all sizes from %- to 12-in. 


Temperature Control 
Falbro Electrical Instrument Co., Philadelphia, Pa. 


Testing Metals and Materials 
Souther Engineering Corp., Hy., Hartford, Conn. 


Thermo- Couples 
Falbro Electrical Instrument Co., Philadelphia, Pa. 


Thermometers 

Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 

Thwing Instrument Co., 3339 Lancaster Ave., 
Philadelphia, Penn. 
For all temperature measurements too low for 
application of base metal thermo-couples. 


Thread-Cutting Tools 
Armstrong Bros. Tool Co., 315 N, Francisco Ave., 
Chicago, Ill. 
Geometric Tool Co., New Haven, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Harris Eng’g Co., The H. E., Bridgeport, Conn. 
Jones & Lamson Machine Co., Springfield, Vt. 
Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Ill. 
Landis Machine Co., Waynesboro, Penn. 
Sizes %” to 4”. 
Modern Tool Co., Erie, Penn. 
Murchey Mach. & Tool Co., 64 Porter St., Detroit. 
National Machinery Co., Tiffin, Ohio. 
Pratt. & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Co., Brighton, Boston. 
Williams & Co.,J.H.,35 Richards St., Brooklyn, N.Y. 


Threading Machines 
(See Pipe Cutting and Threading Machines) 


Tongs 
Moore Drop Forging Co., 336 Bernie Ave., Spring- 
field, Mass. 


Tool Chests 

Ellis Co., W. Saunders, 810 Newport Av., Chicago. 

Gerstner & Sons, H., 22 Columbia St., Dayton, 0. 
Twenty-eight styles carried in stock. Special 
cases and chests made to order. 

Union Tool Chest Works, Rochester, x. F. 


Tool Holders 
Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, Ill. 
Clark Equipment Co. ‘(Celfor), Buchanan, Mich. 
Gisholt Machine Co., Madison, Wis. 
Size of tool 54” square to.%” square. 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Williams Co., J. H., 35 Richards St., Brooklyn. 


Tool Steel 

Andrew & Co., Ltd., Jno. Hy., 26 Cortlandt St., 
New York City 

Tools, Small (See Machinists’ Small Tools) 


Torches, Blow 
Gem Mfg. Co., Goebel & Fulton St., Pittsburgh, Pa. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Pa. 
Transformers 
Crocker-Wheeler Co., Ampere, N. 
General Electric Co., Schenectady ie , 
Wagner Electric Mfg. Co., St. Louis, ao 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn, 
Transmission Machinery 

Co., se and Bristol, Phila., 
Y. City; 124 S. Clinton 
; 165 bean Bt. Boston ; 536 First 
Ave., S., attle. Cable: Amerpulley. 
Caldwell Co,, . W. E., Louisville, Ky. 
Link-Belt Co. re ’ Philadelphia. 
Moore & White Co. ladelphia, Penn. 
O K Clutch & Machinery Co., Celumbia, Pa. 


Traps, Steam 
American Blower Co., 1400 Russell St., Detroit. 
Houghton & Co., E. F., 240 W. Somerset 8t., 
Philadelphia, Penn. 
Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio, 
Trolleys and Tramways 
Chisholm Moore Mfg. Co., Cleveland, Ohio. 
Harrington, Son & Co., Inc.. Ed., Philadelphia, Pa 
Whiting Foundry Equipment Co., Harvey, Ill. 
Wright Mfg. Co., Lisbon, Ohio. 
Yale & Towne Mfg. Co., 9 East 40th St., N. Y. C. 


Trucks 
Barrett-Cravens Co., 744 Federal St., Chicago, Ill. 
Barrett multi-truck elevating ; capacity, 


2,000 to 8,000 Ib. Seven standard models. 
Foreign Agents : Geo. H. Alexander, Birming- 
ham, Eng.; Fenwick Freres, Paris, France; 
Torino, Italy; Otto Kahrs, Kristiana, Norway ; 
Chambers, Lid., Toronto, Canada. American 
Machinery Import Office, Weinberg, Strass, Zu- 
rick, Switzerland. 
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Magnetic Chucks 


LKER MAGNETIC CHUCKS can effect big savings for you 
in your work, as they are effecting big savings in scores of machine 
shops throughout the country. No machine is too large and few 
are too small to be equipped with a Walker Magnetic Chuck. It holds 
the job securely and dependably. At the completion of the job, the Chuck 


can be entirely demagnetized. 






Write for our Catalog on Chucks and Grinders. 





The Bilton Automatic 


Gear Cutter— 
Cuts 


Bevel Gears 
Spur Gears 
Milling Cutters 
Reamers, Taps 


Over 500 of these machines are pro- 
ducing satisfactory gears and other 
articles every day. 


Thirty of these machines are in one 
plant, slitting cylinders and rings 
for knitting machinery. Fifty are 
working on gears for phonographs. 
Twenty on timing gears for small 
gas engines and motorcycles. 


Catalog 10-D on request. 


BILTON MACHINE TOOL CO. 


Housatonic Avenue, Bridgeport, Conn. 
Succeeding The Standard Mfg. Co. 
FOREIGN AGENTS: 


Alfred Herbert, Ltd. M. Mett Engineering Co. 
Chas. Chui chill & Co., Ltd. 
A 





’ 
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Chase Foundry & Mfg. Co., Columbus, Ohio. 
Roller bearing factory and elevator trucks. 

Cowan Truck Co., 16 Water St., Holyoke, Mass., 
U.S.A. Cable Address: “‘Cowantruck,” Holyoke. 
Cowan Transveyor Trucks. A complete line of 
elevating trucks for factory transportation with 

carrying capacity by? to 5000 Ib. 

Fo nts : lied Machinery Co., Paris, 

Turin, Petrograd and Furick; J. A. Collis & 
Sons, London; N. A. Elie, a 

Generai Electric Co., Schene- ‘tady, N. Y. 

National Scale Co., Montgomery St., Chicopee 
Falls, Mass. 
“National-Chapman” elevating trucks, 15 mod- 
els, including combination scale elevating trucks, 
Capacities 2,500 to 4,000 Ib. 

New Britain Machine Co, New Britain, Conn. 

Whiting Foundry Equipment Co., Harvey, Ill. 


Tube Mill Machinery, Seamless and Welded 
Standard Engineering Co., Ellwood City, Penn. 


Tubing, Flexible 

Almond, T. R., 6 Maple Ave., Ashburnham. Mass. 
Tubing, Seamless Steel and arene and Le 
Blum Julius, 510 W. 24th St., N. Y. City. 
Ward’s Sons, Edgar’ T., 44 Farnsworth Si. Besten. 


Turntables 

Canton Foundry & Machine Co., Canton, Ohio. 
Link-Belt Co., Chicago, Philadelphia. 

Whiting Foundry Equipment Co., Harvey, Ill. 


Turret Heads 
Almond, T. R., 6 Maple Ave., Ashburnham, Mass. 


Turrets, Tool Post 

American Tool Wks. Co., Cincinnati, Ohio. Cable: 
Lathes, Cincinnati. 
For application to any standard make of lathe. 
Turret holes, rough bored to be finished by 
customers after turret has been mounted on 
lathe. Templet of lathe bed or crossbridge 
required. 

Eisler, Charles, Bloomfield, N. J. 

Magna Mach. Co., 626 Driggs Ave., Brooklyn, N.Y. 

Phoenix Mfg. Co., Eau Claire, 8. 

Pierce Mach. Tool Co., 617 W. Jackson Blvd., 
Chicago. 

Unions, Pipe 

Dart Mfg. Co., E, M., Providence, R. I. 

Universal Joints 

Boston Gear Wks., Norfolk Downs, Quincy, Mass. 

Gray & Prior Mach. Co., Hartford, Conn. 

Mutual Mach, Co., 27 Wells St., Hartford, Conn. 

Valves 

Elmes, Chas. F., 1001 Fulton St., Chicago, Ill 

Metalwood Mfg. *Co., Detroit, Mich. 

Richardson- Phenix Co., 119 Reservoir Ave.. Mil- 
waukee, Wis. 

Watson-Stillman Co., 42 Church St., N. Y Citv 
Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Varnishes 
Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


Vise Stands 

LeBlond Machine Tool Co., R. K., Cincinnati. 0. 
New Britain Machine Co., New Britain. Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Vises, Drilling Machine 

Armstrong Bros. Tool Co., 315 N. Francisco Ave.. 


Chicago, IM. 
trmetrong-Blum Mfg. Co., 347 N_ Francisco Ave., 


Til. 
cincinnat Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 
Graham Mfg. Co., Providence, R. I. 
Hoggson & Pettis Mfg. Co., The, New Haven, 
Conn., U. 8. A. 
Horton & Son Co.. E., Windsor Locks, Conp 
Oster Mfg. Co., Cleveland, Ohio. 


Vises, Metal Workers 

Athol Machine Co., Athol, Mass. 
Goodell-Pratt Co., Greenfield, Mass. 

Hammacher, Schlemmer & Co., New York City. 
New Britain Machine Co., New Britain, Conn. 


Reed Mfg, Co., Erie, Penn. 

2-9” jaw, stationary or swivel base, and jaw. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Vises, Milling Machine 
mg Milling Machine Co., Oakley, Cincin- 

nat! 

Oster ‘Mfg. Co., Cleveland, Ohio. 


Vises, Pipe 
Athol Machine Co., Athol, Mass. 
Butterfield & Co., Derby Line, Vt. 
Oster Mfg. Co., Cleveland, Ohio. 
Reed Mfg. Co., Erie, Penn. 
Pin or self-locking, %” to 12” pipe. 
Saunders Sons, D., Yonkers, N. Y. 
Western Tool & Mfg. Co., Springfield, Onto. 
Williams & Co., J. H., 35 Richards St., Brooklyn. 


Vises, Planer and Shaper 

American Tool Works Co., Cincinnati, Ohio. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati. Ohio. 

Cincinnati Planer Co., Cincinnati, Ohio. 

Graham Mfg. Co., Providence, L 

Hendey Machine Co., Torrington, Conn. 

Hoggson rs iw Mfg. Co., The, New Haven, 
Cernn., . A. 

Sanford Mise ‘Co., F. C., Bridgeport, Conn. 

Vises, Universal Machine 

Becker Milling Machine Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Providence, R. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Hoggson & tow Mfg. Co., The, New Haven, 
Conn., U. A. 

Rorton & Son Co., E., Windsor Locks, Comii. 

Kempsmith Mfg. Co., Station A, Milwaukee, Wis. 
Cable Address: Kempsmith, Milwaukee. 

Sanford Mfg. Co., F. C., Bridgeport, Conn. 

Skinner Chuck Co., New Britain, Conn. 

Vises. Woodworkers’ 

Hammacher, Schlemmer & Co., New York City. 


Voltmeters 

Rristol Co.. Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 

Link-Belt Co., Chicago. Philadelphia. 

General Electric Co., Schenectady, N. Y. 

Wagon Loaders 

Link-Belt Co., Chicago; Philadelphia. 

Wash Stands and Bowls 

Manufacturing Equipment & Engineering Co., 
— Mass. 


Washe 
Kales. Temsing €o., Detroit, Mich. 


Welding, Electric 

General Electric Co., Schenectady, N. Y. 

Tate, Jones & Co., Inc., Pittsburgh, Pa. 

Thomson Elec. Welding Co., Lynn, Mass., U. S. A. 
Cable Address : “Welding.” 
Butt or spot welding. 

Thomson Spot Welder Co., Lynn, Mass., U. S. A. 

Westinghouse Elec. & Mfg. Co., E. Pitttsburgh, Pa. 

Welding Machines, Electric 

General Electric Co., Schenectady, N. Y. 

Thomson Elec. Welding Co., Lynn, Mass., U. S. A. 
Cable Address: “Welding.” 
Thomson electric welding machines, for butt, tee 
and angle, lap seam and upset welds. For all 
shapes, flats, rounds, tubing, pipe, sheets, ring 
rims, etc.; also welds of one kind of a metal 
to another. We are the originators of the 
electric welding process. 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


Welding Machines, Oxy-Acetylene 

Pavis-Bournonville Co., Jersey City, N. J 

Imperial Brass Mfg. Co., 1214 W. Harrison St., 
Chicago, Il} 

Milburn Co., Alexander, The, Baltimore, Md. 
Plants for every requirement. 

Oxweld Acetylene Co., Chicago, III. 

Welding, Oxy-Acetylene 

Davis-Bournonville Co., Jersey City. N. J 

International Oxygen Co., 115 Broadway, N. Y. C. 

Wheels 

Oxweld Acetylene Co., Chicago, III. 


T—Section 





Vol. 46, No. 26 


Wire 

D & W Fuse Co., Providence, R. I. 

Halcomb Steel Co., Syracuse, N. Y. 

Hammacher, Schlemmer & Co., New York City. 
Hawkridge Bros.Co., 303 Congress St.,Boston, Mass. 
Reliance Steel & Tool Co., 30 Church St., N. Y.C. 


Wire Straightening and Cutting Machinery 
Blake & Johnson Co., The, Waterbury, Conn. 
National Machinery Co., Tiffin, Ohio. 
Rowbottom Machine Co., The, Waterbury, Conn. 
Shuster Co., The F. B., New Haven, Conn. 

100 sizes. For rounds. squares, hexagons and 
flats. With and without cutting attachments. 
Worthington Pump & Machinery Corporation, 115 

Broadway, New York City. 
Wire Welding 
Apex Steel Corp., 50 Church St., N. Y. C. 
Swedish Iron & Sie eel Co., 12 Platt -, &. ¥. & 
Wood-Working Machinery 
Blount & Co., J. S., Woodland St., Everett, Mass. 
Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 
Greaves, Klusman Tool Co., Cincinnati, Ohio. 
Rowbottom Machine Co., Waterbury, Conn. 
Seneca Falls Mfg. Co., The, 387 Fall St., Seneca 
Falls, N. Y. 
Victor scroll saws for foot and light power. 
Worm Cutting Machines, Automatic 
Bilton Mach. Tool Co., Housatonic Ave., Bridge- 
port, Conn. 
Wrenches, Drop Forged 
Armstrong _— Tool Co., 315 N. Francisco Ave., 
cago, Ill. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Page-Storms Drop Forge Co., Chicopee, Mass. 
Whitman & Barnes Mfg. Co., Akron, Ohio. 


Wrenches, Machinist 

Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago. 

Hammacher, Schlemmer & Co., New York City. 

Morse Twist Drill & Mch. Co., New Bedford, Mass. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Trimont Mfg. Co., 55 Amory St., Boston, Mass., 
U. S. A. Cable Address: “Triwrench.” 
Trimo all-steel monkey wrenches, 7 sizes, 6” to 
21” inclusive ; also made narrow for automobile 
and close quarter work, 12” size only. All 
equipped with nut guards. See advertisement 
and send for Catalog No. 75. 

Wrenches, Pipe 

Moore Drop Forging Co., 336 Bernie Ave., Spring 
field, Mass. 
3 sizes, 6”, 8” and 10” for close quarter ana 
automobile use. All with nut guards and steel 
Moore’s Stillson Pattern Pipe Wrenches, 8 sizes, 
steel handles, 6’ to 48”; 5 sizes wood handles 
6” to 18”. No strain on frame rivet, the bar 
havi extra heavy machined shoulder to sup- 
port the frame. 

Page-Storms Drop Forge wvo., Chicopee, Mass 

Trimont Mfg. Co., 55 Amory St., Boston, Mass. 
U. 8. A. Cable Address: “Triwrench.” 
Trimo Stillson pipe wrenches, 8 sizes, 6” te 
48” inclusive, in steel handles; 4 sizes, 8”, 10” 
and 14” in wood handles ; also made narrow in 
frames. Trimo chain wrenches, 7 sizes, No 1¢ 
to No. 16 inclusive. See advertisement and 
send for Catalog No. 75. 

Wells & Son Co., F. E., Greenfield, Mass., U.S. A 


Wrenches, Ratchet 


Greene, iweed & Co., 109 Duane St., N. Y. Civy 
Pratt & Whitney Co., Hartford, Conn. 
Starrett Co., L. S., Athol, Mass. 


Wrenches, Tap 

Bay State Tap & Die Co., Mansfield, Mass. 

Butterfield & Co., Derby Line, Vt. 

Card Mfg. Co., S. W., Mansfield, Mass. N. ¥ 
Office: 62 Reade St. Cable: Card, Mansfield. 
Horsfield and Card tap wrenches, all sizes 

Greenfield Tat $ Die Corp., Greenfield, Mass 

Starrett Co., L. Athol, Mass. 

Wells & Son _ FP. E., Greenfield, Mass., U.S & 
having extra heavy machined shoulder to sup 
port the frame. 
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It doesn’t look like a 
Skimpy Machine—does it? 


No—and that’s just the point we want to bring out— 
wherever these two important factors Strength and Rigidity 
are required you’ll find they are there in a generous measure. 
With it all however, the Hendey is not a ‘‘Power Eater” 
but as easy running as many lathes of half the weight. 


The eighteen spindle feeds and thirty-six different threads 
give ample range for practically every kind of work. 


Write for descriptive Bulletin to-day. 


The Hendey Machine Co., Torrington, Conn., U. S. A. 


New York Office, Singer Bldg. Boston Office, Oliver Bldg. Chicago Office, 565 Washington Blvd. 
UNITED STATES AGENTS A. R. Witte - any [eile bi 
: . R. ms Machin os to, Winnipeg, St. John, 
Brownell Machinery Co., Providence, R. I. . New Brunswick. Williams & Wilson, Montreal. 
The W. M. Pattison Supply Co., Cleveland, Detroit, Dayton. EUROPEAN AGENTS 
Syracuse Supply Co., Syracuse, Buffalo. Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, 
Sherritt & Stoer Co., Philadelphia. , wn — es po. Begeae, = a * 
¢ : znossk uckau ., Petrograd, aterinburg, Moscow. 
Laughlin-Barney Machinery Co., Pittsburgh, Pa. ; Alfred H. Schutte, Barcelona, Bilbso. 
Colcord-Wright Machinery & Supply Co., St. Louis, Mo. Schuchardt & Schutte, Stockholm. 


Pacific Tool & Supply Co., San Francisco, Cal. D. Drury & Co., Johannesburg, S. A. 
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Chase Foundry & Mfg. Co., Columbus, Ohio. 
Roller bearing factory and elevator trucks. 

Cowan Truck Co., 16 Water St., Holyoke, Mass., 
U.S.A. Cable Address: “‘Cowantruck,” Holyoke. 
Cowan Transveyor Trucks. A complete line of 
elevating trucks for factory transportation with 

carrying capacity by? to 5000 Ib. 

Fo nts : lied Machinery Co., Paris, 

Turin, Petrograd and Furick; J. A. Collis & 
Sons, London; N. A. Elie, a 

Generai Electric Co., Schene- ‘tady, N. Y. 

National Scale Co., Montgomery St., Chicopee 
Falls, Mass. 
“National-Chapman” elevating trucks, 15 mod- 
els, including combination scale elevating trucks, 
Capacities 2,500 to 4,000 Ib. 

New Britain Machine Co, New Britain, Conn. 

Whiting Foundry Equipment Co., Harvey, Ill. 


Tube Mill Machinery, Seamless and Welded 
Standard Engineering Co., Ellwood City, Penn. 


Tubing, Flexible 

Almond, T. R., 6 Maple Ave., Ashburnham. Mass. 
Tubing, Seamless Steel and arene and Le 
Blum Julius, 510 W. 24th St., N. Y. City. 
Ward’s Sons, Edgar’ T., 44 Farnsworth Si. Besten. 


Turntables 

Canton Foundry & Machine Co., Canton, Ohio. 
Link-Belt Co., Chicago, Philadelphia. 

Whiting Foundry Equipment Co., Harvey, Ill. 


Turret Heads 
Almond, T. R., 6 Maple Ave., Ashburnham, Mass. 


Turrets, Tool Post 

American Tool Wks. Co., Cincinnati, Ohio. Cable: 
Lathes, Cincinnati. 
For application to any standard make of lathe. 
Turret holes, rough bored to be finished by 
customers after turret has been mounted on 
lathe. Templet of lathe bed or crossbridge 
required. 

Eisler, Charles, Bloomfield, N. J. 

Magna Mach. Co., 626 Driggs Ave., Brooklyn, N.Y. 

Phoenix Mfg. Co., Eau Claire, 8. 

Pierce Mach. Tool Co., 617 W. Jackson Blvd., 
Chicago. 

Unions, Pipe 

Dart Mfg. Co., E, M., Providence, R. I. 

Universal Joints 

Boston Gear Wks., Norfolk Downs, Quincy, Mass. 

Gray & Prior Mach. Co., Hartford, Conn. 

Mutual Mach, Co., 27 Wells St., Hartford, Conn. 

Valves 

Elmes, Chas. F., 1001 Fulton St., Chicago, Ill 

Metalwood Mfg. *Co., Detroit, Mich. 

Richardson- Phenix Co., 119 Reservoir Ave.. Mil- 
waukee, Wis. 

Watson-Stillman Co., 42 Church St., N. Y Citv 
Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Varnishes 
Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


Vise Stands 

LeBlond Machine Tool Co., R. K., Cincinnati. 0. 
New Britain Machine Co., New Britain. Conn. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Vises, Drilling Machine 

Armstrong Bros. Tool Co., 315 N. Francisco Ave.. 


Chicago, IM. 
trmetrong-Blum Mfg. Co., 347 N_ Francisco Ave., 


Til. 
cincinnat Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 
Graham Mfg. Co., Providence, R. I. 
Hoggson & Pettis Mfg. Co., The, New Haven, 
Conn., U. 8. A. 
Horton & Son Co.. E., Windsor Locks, Conp 
Oster Mfg. Co., Cleveland, Ohio. 


Vises, Metal Workers 

Athol Machine Co., Athol, Mass. 
Goodell-Pratt Co., Greenfield, Mass. 

Hammacher, Schlemmer & Co., New York City. 
New Britain Machine Co., New Britain, Conn. 


Reed Mfg, Co., Erie, Penn. 

2-9” jaw, stationary or swivel base, and jaw. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Vises, Milling Machine 
mg Milling Machine Co., Oakley, Cincin- 

nat! 

Oster ‘Mfg. Co., Cleveland, Ohio. 


Vises, Pipe 
Athol Machine Co., Athol, Mass. 
Butterfield & Co., Derby Line, Vt. 
Oster Mfg. Co., Cleveland, Ohio. 
Reed Mfg. Co., Erie, Penn. 
Pin or self-locking, %” to 12” pipe. 
Saunders Sons, D., Yonkers, N. Y. 
Western Tool & Mfg. Co., Springfield, Onto. 
Williams & Co., J. H., 35 Richards St., Brooklyn. 


Vises, Planer and Shaper 

American Tool Works Co., Cincinnati, Ohio. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati. Ohio. 

Cincinnati Planer Co., Cincinnati, Ohio. 

Graham Mfg. Co., Providence, L 

Hendey Machine Co., Torrington, Conn. 

Hoggson rs iw Mfg. Co., The, New Haven, 
Cernn., . A. 

Sanford Mise ‘Co., F. C., Bridgeport, Conn. 

Vises, Universal Machine 

Becker Milling Machine Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Providence, R. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Hoggson & tow Mfg. Co., The, New Haven, 
Conn., U. A. 

Rorton & Son Co., E., Windsor Locks, Comii. 

Kempsmith Mfg. Co., Station A, Milwaukee, Wis. 
Cable Address: Kempsmith, Milwaukee. 

Sanford Mfg. Co., F. C., Bridgeport, Conn. 

Skinner Chuck Co., New Britain, Conn. 

Vises. Woodworkers’ 

Hammacher, Schlemmer & Co., New York City. 


Voltmeters 

Rristol Co.. Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 

Link-Belt Co., Chicago. Philadelphia. 

General Electric Co., Schenectady, N. Y. 

Wagon Loaders 

Link-Belt Co., Chicago; Philadelphia. 

Wash Stands and Bowls 

Manufacturing Equipment & Engineering Co., 
— Mass. 


Washe 
Kales. Temsing €o., Detroit, Mich. 


Welding, Electric 

General Electric Co., Schenectady, N. Y. 

Tate, Jones & Co., Inc., Pittsburgh, Pa. 

Thomson Elec. Welding Co., Lynn, Mass., U. S. A. 
Cable Address : “Welding.” 
Butt or spot welding. 

Thomson Spot Welder Co., Lynn, Mass., U. S. A. 

Westinghouse Elec. & Mfg. Co., E. Pitttsburgh, Pa. 

Welding Machines, Electric 

General Electric Co., Schenectady, N. Y. 

Thomson Elec. Welding Co., Lynn, Mass., U. S. A. 
Cable Address: “Welding.” 
Thomson electric welding machines, for butt, tee 
and angle, lap seam and upset welds. For all 
shapes, flats, rounds, tubing, pipe, sheets, ring 
rims, etc.; also welds of one kind of a metal 
to another. We are the originators of the 
electric welding process. 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


Welding Machines, Oxy-Acetylene 

Pavis-Bournonville Co., Jersey City, N. J 

Imperial Brass Mfg. Co., 1214 W. Harrison St., 
Chicago, Il} 

Milburn Co., Alexander, The, Baltimore, Md. 
Plants for every requirement. 

Oxweld Acetylene Co., Chicago, III. 

Welding, Oxy-Acetylene 

Davis-Bournonville Co., Jersey City. N. J 

International Oxygen Co., 115 Broadway, N. Y. C. 

Wheels 

Oxweld Acetylene Co., Chicago, III. 


T—Section 





Vol. 46, No. 26 


Wire 

D & W Fuse Co., Providence, R. I. 

Halcomb Steel Co., Syracuse, N. Y. 

Hammacher, Schlemmer & Co., New York City. 
Hawkridge Bros.Co., 303 Congress St.,Boston, Mass. 
Reliance Steel & Tool Co., 30 Church St., N. Y.C. 


Wire Straightening and Cutting Machinery 
Blake & Johnson Co., The, Waterbury, Conn. 
National Machinery Co., Tiffin, Ohio. 
Rowbottom Machine Co., The, Waterbury, Conn. 
Shuster Co., The F. B., New Haven, Conn. 

100 sizes. For rounds. squares, hexagons and 
flats. With and without cutting attachments. 
Worthington Pump & Machinery Corporation, 115 

Broadway, New York City. 
Wire Welding 
Apex Steel Corp., 50 Church St., N. Y. C. 
Swedish Iron & Sie eel Co., 12 Platt -, &. ¥. & 
Wood-Working Machinery 
Blount & Co., J. S., Woodland St., Everett, Mass. 
Fox Mach. Co., 1403 W. Ganson St., Jackson, Mich. 
Greaves, Klusman Tool Co., Cincinnati, Ohio. 
Rowbottom Machine Co., Waterbury, Conn. 
Seneca Falls Mfg. Co., The, 387 Fall St., Seneca 
Falls, N. Y. 
Victor scroll saws for foot and light power. 
Worm Cutting Machines, Automatic 
Bilton Mach. Tool Co., Housatonic Ave., Bridge- 
port, Conn. 
Wrenches, Drop Forged 
Armstrong _— Tool Co., 315 N. Francisco Ave., 
cago, Ill. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Page-Storms Drop Forge Co., Chicopee, Mass. 
Whitman & Barnes Mfg. Co., Akron, Ohio. 


Wrenches, Machinist 

Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago. 

Hammacher, Schlemmer & Co., New York City. 

Morse Twist Drill & Mch. Co., New Bedford, Mass. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Trimont Mfg. Co., 55 Amory St., Boston, Mass., 
U. S. A. Cable Address: “Triwrench.” 
Trimo all-steel monkey wrenches, 7 sizes, 6” to 
21” inclusive ; also made narrow for automobile 
and close quarter work, 12” size only. All 
equipped with nut guards. See advertisement 
and send for Catalog No. 75. 

Wrenches, Pipe 

Moore Drop Forging Co., 336 Bernie Ave., Spring 
field, Mass. 
3 sizes, 6”, 8” and 10” for close quarter ana 
automobile use. All with nut guards and steel 
Moore’s Stillson Pattern Pipe Wrenches, 8 sizes, 
steel handles, 6’ to 48”; 5 sizes wood handles 
6” to 18”. No strain on frame rivet, the bar 
havi extra heavy machined shoulder to sup- 
port the frame. 

Page-Storms Drop Forge wvo., Chicopee, Mass 

Trimont Mfg. Co., 55 Amory St., Boston, Mass. 
U. 8. A. Cable Address: “Triwrench.” 
Trimo Stillson pipe wrenches, 8 sizes, 6” te 
48” inclusive, in steel handles; 4 sizes, 8”, 10” 
and 14” in wood handles ; also made narrow in 
frames. Trimo chain wrenches, 7 sizes, No 1¢ 
to No. 16 inclusive. See advertisement and 
send for Catalog No. 75. 

Wells & Son Co., F. E., Greenfield, Mass., U.S. A 


Wrenches, Ratchet 


Greene, iweed & Co., 109 Duane St., N. Y. Civy 
Pratt & Whitney Co., Hartford, Conn. 
Starrett Co., L. S., Athol, Mass. 


Wrenches, Tap 

Bay State Tap & Die Co., Mansfield, Mass. 

Butterfield & Co., Derby Line, Vt. 

Card Mfg. Co., S. W., Mansfield, Mass. N. ¥ 
Office: 62 Reade St. Cable: Card, Mansfield. 
Horsfield and Card tap wrenches, all sizes 

Greenfield Tat $ Die Corp., Greenfield, Mass 

Starrett Co., L. Athol, Mass. 

Wells & Son _ FP. E., Greenfield, Mass., U.S & 
having extra heavy machined shoulder to sup 
port the frame. 





ALPHABETICAL INDEX TO ADVERTISERS—Continued from page 260 


















































Page he Page 
Toledo Machine & Tool Co..:....... 121 Van Norman Machine Tool Co.. 56 West Lee ome use fectrie innit hea w © vat 154 
Toledo Screw Products Co _ >  * Pp Rpts 192 Westing & Mfg. Co.... 124 
Toomey, Inc., Frank.......... OM acs a c's die «0 ceC Le 161 Wes t Steak Casting Co.............. 218 
‘ownsend ane Co., G.G Vitrified beh = A OB, abe 6a0.0-<+ehadns 162 nitcomb Bade Mach. Tool Co.. 101 
Townsend Mfg. = . H. Sapa. Vonnegut Mch ....-+-.197, 202 Whiting Foundry uipment Co..... 148 
Trahern LA * “ee aria Co s waded 95 Vulcan Cruelble Steel Miii-cusssaueds 178 oe Lh wy a eer 220 
Treadwell Engineering Co........... 186 wadell-Bowen Co Inc.............. 213 Whiton Machine Go., D. E.......... 114 
pet MP. SGadealecsescecens 1st Wagner Elec. Mfg. Co 122 ve =... ‘idie,’ Go Sebad whee 132, aa 
Tucker, W. A. and C.F... 0.000152: 184 33 wey «& Gees, Ine.. “ohn. Sah bina ss ébine Bey 
U a er’ Co. 257 Wilmarth & Morman Co.....-.°-. 166 
Union Drawn Steel Co............-. 178 Wal is 1 Tool ‘« bole Es > i Ree 160 Willson & Co. Ine.. T. ¥ rrr se is 
Union a nmap .... 114 Waltham Machine Works........... 120 Wisconsin M 44  Padbesote i? 
Union & Signal Co. . 202, 203 Walton , The. een 159 weed Turret Machine bamesocces i 
Talon a Pei mien encce ees ab 169 Want Ade... ; tad oh «<9 Geel 205 Nae Planer uaseeer 183 
U. 8. Ball Bearing Mfg. Go.....)... : Ww. ‘ 2 ll list Cover, 49 Machine Screw Co....... 212 
; . pares oe 133 Warren Bra hee pee severest 118 We arpatacion 10 ee ere 117 
Me GOs acces : aes bn ee hapten 
Universal El Electric i. “ see’ 1 Wener & Scher Es ox caecneen Ho Wright Mfg. Co... ee eceecccccccces 1 
0 0... ; n ‘ 

Vandyck oe Churchill Co.. . 170 estern Tool & Mfg. Co............ 166 Yale & Towne Mfg. Co............. 150 











June 28, 1917 Buying—AMERICAN MACHINIS T—Section 























It doesn’t look like a 
Skimpy Machine—does it? 


No—and that’s just the point we want to bring out— 
wherever these two important factors Strength and Rigidity 
are required you’ll find they are there in a generous measure. 
With it all however, the Hendey is not a ‘‘Power Eater” 
but as easy running as many lathes of half the weight. 


The eighteen spindle feeds and thirty-six different threads 
give ample range for practically every kind of work. 


Write for descriptive Bulletin to-day. 


The Hendey Machine Co., Torrington, Conn., U. S. A. 


New York Office, Singer Bldg. Boston Office, Oliver Bldg. Chicago Office, 565 Washington Blvd. 
UNITED STATES AGENTS A. R. Witte - any [eile bi 
: . R. ms Machin os to, Winnipeg, St. John, 
Brownell Machinery Co., Providence, R. I. . New Brunswick. Williams & Wilson, Montreal. 
The W. M. Pattison Supply Co., Cleveland, Detroit, Dayton. EUROPEAN AGENTS 
Syracuse Supply Co., Syracuse, Buffalo. Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, 
Sherritt & Stoer Co., Philadelphia. , wn — es po. Begeae, = a * 
¢ : znossk uckau ., Petrograd, aterinburg, Moscow. 
Laughlin-Barney Machinery Co., Pittsburgh, Pa. ; Alfred H. Schutte, Barcelona, Bilbso. 
Colcord-Wright Machinery & Supply Co., St. Louis, Mo. Schuchardt & Schutte, Stockholm. 


Pacific Tool & Supply Co., San Francisco, Cal. D. Drury & Co., Johannesburg, S. A. 
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A RIVETT 
Radial Grinder 


Hand operated both 
as to oscillation and 
cross feed. 


The common sense 
machine for small | 
rad ial work. Rivett No. 205 Radial Grinder (Hand Operatedy 





As manufacturers of ball bearings used 
in our own product, we have found the 
hand operated machine superior to 
automatic types for bearings smaller 
than three inches, and our opinion is 
confirmed by eminent experts. 


May we submit facts for your consid- 
eration? 


RIVETT LATHE @ GRINDER CO: 


Brighton District of Boston Massachusetts 
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This morning I got on a Fifth Ave. bus— 


*“*As I stood on the corner of 
Tenth Street and Fifth Ave. 
one of the familiar green 
buses came lumbering along 
and I swung myself on the 
step. 


“It was a bright, cloudless, 
warm morning and the top 
of the bus was crowded, but 
I managed to find a seat. 


**‘As I sat there it suddenly 
occurred to me how strongly 
and sturdily built these Fifth 
Avenue buses must be to 
stand the strain they do. In 
and out of the tangle of traf- 
fic we slid, coming to sudden 
stops; over the car tracks at 
Fourteenth Street we jum- 
bled so that we practically 


seats; at Twenty-third Street 
the asphalt was torn up and 
we jolted over that. 


“IT thought of the weight of 
one of these great green 
buses with some forty people 
piled into it and I marveled 
at the way they stand up—I 
marveled at the achieve- 
ments of science which had 
provided metals which could 
stand these stresses for thou- 
sands after thousands of 
miles. 


**And particularly I marveled 
at the ability of those parts 
which were subjected to wear 
—the bushings, in mechan- 
ism and in chassis, on which 
the chief stresses are con- 


at the wear and shock resist- 
ing ability of one Non-Gran 
Bronze. 


“TI dropped off the bus just 
after its long climb from 
Thirty-third to  Fortieth 
Streets, and as I walked 
across town I reflected it is 
no wonder that Non-Gran 
has become the accepted 
bearing bronze for that sort 
of work, for heavy truck 
work, for taxicab work, for 
fast pleasure car work, for all 
racing car work and for all 
aviation motor work.”’ 


American Bronze 
Company 


danced up and down on our stantly thrown. I marveled Berwyn, Pennsylvania 
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Maximum Efficiency 
in Belt Lacing 


A broken belt won’t hold up production long, if you 
repair it with 


TRADE MARK 


BRISTOL'S 


REG. U.S. PAT. OF FICE. 


Patent Steel Belt Lacing 


is the 





Pronounced the most efficient because it 
easiest—the quickest and the best to apply. 
No special tool is required. Simply a hammer and a 
soft block of wood to drive the sharp, staggered steel 
prongs through the belt in double rows and to clinch 
the points. The belt is gripped firmly without danger 
of cutting or weakening. 


Made from the best cold rolled steel by skilled work- 
men and carefully tested for strength. 











Send for free samples and Catalog B-707. 





The Bristol Company 
Waterbury, Conn., U, S. A. 








Old South Bldg. Branch Offices 114 Liberty Street 
Boston New York 
Rialto Blidg. Frick B ° Monadneck Bidg. 

San Francisco Pittsbar, Chicago 
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